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New Titles from the AMS 
Analysis 
Elliott H. Lieb, Princeton University, NJ, and 
Michael Loss, Georgia Institute of Technology, Atlanta 
Not simply another book on real analysis, this straight
forward, hands-on text provides readers at all levels-from 
beginning students to practicing analysts-with the basic 
concepts and standard tools necessary to understand 
analytical methods and better apply them to research in a 
variety of areas. The authors take great care to include 
topics that any working analyst uses in everyday practice. 

The book covers measure and integration, theory of LP 
spaces, distribution theory, Fourier analysis, potential 
theory, Sobolev spaces, and more. Analysis is a unique, 
practical book that everyone-from the graduate student, 
to the professional mathematician, to the physicist or 
engineer using analytical methods-will find interesting, 
stimulating, and useful. 

About the authors: Elliott Lieb is Professor of Mathematics 
and Physics at Princeton University and is a member of the 
US, Austrian, and Danish Academies of Science. He is also 
the recipient of several prizes including the 1988 
AMS/SIAM Birkhoff prize. Michael Loss is Professor of 
Mathematics at the Georgia Institute of Technology. 
Graduate Studies in Mathematics; 1997; approximately 300 pages; 
Hardcover; ISBN 0-8218-Q632-7; List $35; All AMS members $28; 
Order code GSM-LIEBNA 

The Way I Remember It 
Walter Rudin, University of Wisconsin, Madison 
Walter Rudin's memoirs should prove to be a delightful 
read specifically to mathematicians, but also to historians 
who are interested in learning about his colorful history 
and ancestry. Characterized by his personal style of 
elegance, clarity, and brevity, Rudin presents in the first 
part of the book his early memories about his family 
history, his boyhood in Vienna throughout the 1920s and 
1930s, and his experiences during World War II. 
Co-published with the London Mathematical Society. Members of 
the LMS may order directly from the AMS at the AMS member price. 
The LMS is registered with the Charity Commissioners. 

History of Mathematics, Volume 12; 1997; 191 pages; Hardcover; 
ISBN 0-8218-Q633-5; List $29; All AMS members $23; Order code 
HMATH/12NA 

Bordism, Stable Homotopy and 
Adams Spectral Sequences 
Stanley 0. Kochman, York University, North York, 
ON, Canada 
This book is a compilation of lecture notes that were 
prepared for the graduate course "Adams Spectral 
Sequences and Stable Homotopy Theory" given at The 
Fields Institute during the fall of 1995. The aim of this 
volume is to prepare students with a knowledge of 
elementary algebraic topology to study recent 
developments in stable homotopy theory, such as the 
nil potence and periodicity theorems. 

Suitable as a text for an intermediate course in algebraic 
topology, this book provides a direct exposition of the basic 
concepts of bordism, characteristic classes, Adams spectral 
sequences, Brown-Peterson spectra and the computation of 
stable stems. Each chapter concludes with a guide for 
further study. 
Fields Institute Monographs, Volume 7; 1996; 272 pages; Hardcover; 
ISBN 0-8218-Q600-9; List $49; All AMS members $39;. Order code 
FIM/7NA 

Mirror Symmetry II 
B. Greene, Cornell University, Ithaca, NY, and 
S.-T. Yau, Harvard University, Cambridge, MA 
This volume collects the most important developments 
that have taken place in mathematical physics since 1991. It 
is an essential reference tool for both mathematics and 
physics libraries and for students of physics and 
mathematics. 
Titles in this series are co-published with International Press, 
Cambridge, MA. 

AMS/IP Studies in Advanced Mathematics, Volume 1; 1997; 844 
pages; Hardcover; ISBN 0-8218-0634-3; List $85; Individual member 
$51; Order code AMSIP /INA 

Lectures on the Arthur-Selberg 
Trace Formula 
Stephen Gelbart, Weizmann Institute of Science, 
Rehovot, Israel 
This work offers for the first time a simultaneous treatment 
of a general group with the case of GL(2). It also treats the 
trace formula with the example of Jacquet's relative 
formula. · 

Features: 
• Discusses why the terms of the geometric and spectral 

type must be truncated, and why the resulting 
truncations are polynomials in the truncation of value T. 

• Brings into play the significant tool of ( G, M) families 
and how the theory of Paley-Weiner is applied. 

• Explains why the truncation formula reduces to a simple 
formula involving only the elliptic terms on the 
geometric sides with the representations appearing 
cuspidally on the spectral side (applies to Tamagawa 
numbers). 

• Outlines Jacquet's trace formula and shows how it works 
for GL(2). 

University Lecture Series, Volume 9; 1996; 99 pages; Softcover; 
ISBN 0-8218-0571-1; List $19; All AMS members $15; Order code 
ULECT/9NA 

Techniques of Problem Solving 
Steven G. Krantz, Washington University, 
St. Louis, MO 

The purpose of this book is to teach the basic principles of 
problem solving, including both mathematical and 
nonmathematical problems. This book will help students 
to ... 
• translate verbal discussions into analytical data. 
• learn problem-solving methods for attacking collections 

of analytical questions or data. 
• build a personal arsenal of solutions and internalized 

problem-solving techniques. 
• become "armed problem solvers", ready to do battle 

with a variety of puzzles in different areas of life. 

Taking a direct and practical approach to the subject 
. matter, Krantz's book stands apart from others like it in 
·that it incorporates exercises throughout the text. There are 
more than 350 problems in all. A Solutions Manual to most 
end-of-chapter exercises is available. 
1997; approximately 346 pages; Softcover; ISBN 0-8218-0619-X; 
List $29; All AMS members $23; Order code TPSNA 

All prices subject to change. Charges for delivery are $3.00 per order, or for air delivery outside of the continental U.S., please include $6.50 
per item. Prepayment required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904. Or for credit card 
orders, fax (401) 331-3842 or call toll free 800-321-4AMS (4267) in the U.S. and Canada, (401) 455-4000 worldwide. Residents of Canada, 
please include 7% GST. 
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Mathematics Is an Edifice, Not a Toolbox 

I n the fall of 1972 President Nixon announced that the rate of increase 
of inflation was decreasing. This was the first time a sitting president 
used the third derivative to advance his case for reelection. About five 

years ago my local newspaper carried an article about research on trends 
in the mortality rate due to heart disease. The population was divided into 
four genotypes, and the rates for each genotype over the preceding sev
eral decades were plotted on a graph, something like the graph pictured 
here. The researchers 
observed that the rate 
of decrease of these 
death rates was 
greater for the upper 
curves, and postu-
lated that medical re- ::: 
search was discrimi-
natorily skewed toward the populations they represent. However, by fitting 
the data to a first-order differential equation, one finds that these graphs 
are all solutions of a Law-of-Cooling type of differential equation, with the 
same (more or less) coefficients. The dynamics for each genotype are thus 
the same, the only difference being in the initial conditions; and further, 
the steady-state rate for each genotype will be the same. Thus, no indica
tion at all of discrimination or of genetic distinction. 

Was President Nixon telling us that the economy was getting better? Did 
his listeners understand that in fact the inflation rate was still increasing 
and thus the economy still worsening? How many readers of the above med
ical research detected in the graph the possibility of consistent rather than 
differentiating dynamics? What are the implications of such abuse of math
ematics and science, and does it lead to the "cultural studies" described in 
two articles in this issue? 

Certainly mathematics provides the tools for creating and dealing with 
the modern technological environment. It is good that we make sure the 
public understands this and that we instruct our students in the use of these 
tools. Mathematics also provides techniques for creating, developing, and 
testing new ideas and sets a standard for proof and objectivity which is 
rarely attainable in other sciences and less so in "real life", but which pro
vides the model to strive for and against which arguments can be measured. 
But, most important of all, mathematics is a structure providing observers 
with a framework upon which to base healthy, informed, and intelligent 
judgment. Data and information are slung about us from all directions, and 
we are to use them as a basis for informed decisions. Often we are told 
what those decisions should be; can we reliably evaluate that advice? Can 
we tell what tools to select if we do not know the relationships among our 
tools? Do we use at-test on a genetics problem because we saw it used in 
genetics elsewhere or because we saw it used on a similarly structured prob
lem elsewhere? The essence of context-free-abstract-mathematics is that 
it gives us the flexibility to use those tools in a variety of contexts. 

Ability to critically analyze an argument purported to be logical, free of 
the impact of the loaded meanings of the terms involved, is basic to an in
formed populace. Understanding mathematical ideas and procedures in the 
absence of context gives the power to remove the context from a "real-life" 
problem, understand the structure of the problem, and select the right tools 
to use. 

In law schools, students study hundred-year-old cases on contentions 
that have absolutely no relevance today. This is done so the students can 
see the structure of the law. Should not mathematics be so presented, at 
least at critical junctures, so that students can see the structure of science? 

Perhaps someday a sitting president and medical researchers will know 
what room they are in when they enter the edifice of mathematics. 

-Hugo Rossi, Editor of the Notices 
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Letters to the Editor 

Computers in Mathematics 
Education 
I don't understand why the editors 
published the first letter in the July 
1996 Notices. The writer began with an 
attack on rhetoric instead of sub
stance, admitted to ignorance of the 
courseware, took refuge behind a 
phony abstraction, demonstrated 
gross ignorance of software develop
ment, and denigrated engineers and 
"Computer Scientists (programmers)". 
Worse, the writer presented a ludi
crous "proof" that it was a "trivial 
matter" to add a feature to course
ware that would answer all the user's 
questions. The closing completely mis
represented another writer's words: 
somehow a call for more participa
tion by research mathematicians was 
transmogrified into a call for a bizarre, 
radical experiment. The decision to 
publish such careless and uninformed 
tripe was a galling lapse in judgment. 

Galperin's hallucination about 
"compumatics" bears no resemblance 
to the computer labs or Calculus & 
Mathematica classrooms I've ob
served. A brief visit to our computer 
lab would quash his fear of losing 
jobs- it is nothing like instructorless 
programmed instruction. A real prob
lem is that many "technology" sup
plements tacked onto traditional text
books are pedestrian filler. His 
attempted sarcasm, "shining path of 
computer-generated science for the 
everlasting progress of mankind" 
(Amen), fails because so much theo
retical scientific work requires using 
a computer. Most experimental data 
is collected and analyzed using a com
puter. Most industrial design and de-
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velopment uses a computer. We can
not ignore the computer. Regardless 
of how the reform movement changes 
the course we call calculus, comput
ers are going to roll over the current 
set of courses and squash them flat. 
We had better be ready. It isn't a ne
farious business conspiracy "addict
ing students" to software, but the real 
world of science knocking at the door. 

Calculus is a "service" course. Cal
culus is a major source of revenue 
for math departments. We forget ei
ther fact at our peril. 

With the advent of tools that au
tomate long and messy calculations, 
we are no longer limited to The Cal
culus One Can Do by Hand on an hour 
exam. Only a fool would turn calcu
lus into button pushing, but students 
no longer need to overlearn skills (in 
the cognitive sense of "automate") 
that a computer can do faster and 
more accurately. We can now stretch 
the limits of the course to include 
large symbolic and numerical com
putations. Conceptual understanding 
becomes even more important, both 
to guide the calculations and to make 
sense of the results. We can now in
clude serious applications and not 
the plug-'n-chug pretenders littered 
through many calculus textbooks. The 
greater scope of real problems in
tensifies the need for students to seek 
understanding- and provides a con
text to aid and inspire learning. 

Galperin's attempt to define a 
lesser class of "compumaticians" is 
the sort of intellectual snobbery that 
will erode enrollments in our service 
courses. When a sophomore described 
to me how he used his knowledge of 
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splines and software during the pre
vious summer, it illustrated why our 
service courses must move with the 
modern world. We must include the 
powerful tools that are available to 
everyone doing serious mathematical 
work. The alternative is to watch our 
departments wither into irrelevance. 
Unlike Galperin, I don't intend to go 
gentle (and pious) into that good night. 

David Olson 
Michigan Technological University 

(Received July 16, 1996) · 

Tolerance for Different 
Teaching Methods 
The letter in the July Notices from 
Daniel Flath et al., in response to Jerry 
Rosen's letter concludes with, "We 
would welcome even more their active 
participation and constructive criti
cism." The implication presumably is 
that he is not participating actively in 
educational matters. Without know
ing more about him, that would be an 
unwarranted assumption. Anyone who 
teaches is participating actively in the 
most meaningful way in education. 

I think what many people mean by 
"active participation" is government
funded programs that give detailed 
instructions on how everyone should 
teach a particular subject (calculus is 
under particular pressure right now). 
And here I think many "practicing 
mainstream mathematicians" are in
dulging in the same fallacy that many 
modern American colleges of educa
tion do: the idea that teaching is a 
hard science, that there is an absolute 
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The Ergodic Theory of Discrete 
Sample Paths 
Paul C. Shields, University of Toledo, OH 

This book is about finite-alphabet stationary processes, which are 
important in physics, engineering, and data compression. The focus is on 
the combinatorial properties of typical finite sample paths drawn from a 
stationary, ergodic process. 

Features: 
Emphasis on recent combinatorial results about sample paths. 
Careful treatment of many models found to be useful in engineering. 
Applications of entropy ideas to coding, sample path structure, 
distribution estimation, recurrence times, waiting times, and prefix trees. 
Simplification, adaptation, and updating to the process setting of 
Ornstein isomorphism theory. 

Graduate Studies in Mathematics, Volume 13; 1996; 249 pages; Hardcover; 
ISBN 0-8218-0477-4; List $39; All AMS members $31; Order code GSM/ 13NA 

Index Theory, Coarse Geometry, 
and Topology of Manifolds 
john Roe, University of Oxford, England 

The Atiyah-Singer index theorem is one of the most powerful tools for 
relating geometry, analysis, and topology. In its original form, however, it 
applies only to compact manifolds. This book describes a version of 
index theory which works for noncom pact spaces with appropriate 
control, such as complete Riemannian manifolds. The relevant "control" is 
provided by the large scale geometry of the space, and basic notions of 
large scale geometry are developed. 

The analytic foundations of the work come from the theory of 
, , , C -algebras, and the properties of the C -algebra of a coarse space are 

developed in detail. The book is based on lectures presented at a 
conference held in Boulder, Colorado, in August 1 995 and includes the 
author's detailed notes and descriptions of some constructions that were 
finalized after the lectures were delivered. 

CBMS Regional Conference Series in Mathematics, Number 90; 1996; 
1 00 pages; Softcover; ISBN 0-821 8-0413-8; List $1 7; All individuals $14; 
Order code CBMS/ 90NA 

Introduction to the Qualitative 
Theory of Dynamical Systems 
on Surfaces 
S. Kh. Aranson, Novgorod, Russia, G. R. Belitsky, Ben-Gurion 
University of the Negev, Beer Sheva, Israel, and 
E. V. Zhuzhoma, Nizhnii Novgorod University, Novgorod, Russia 

This book is an introduction to the qualitative theory of dynamical 
systems on manifolds of low dimension (on the circle and on surfaces). 

''' Along with classical results, it reflects the most significant achievements 
in this area obtained in recent times by Russian and foreign 
mathematicians whose work has not yet appeared in the monographic 
literature. The main stress here is put on global problems in the 
qualitative theory of flows on surfaces. 

Despite the fact that flows on surfaces have the same local structure as 
flows on the plane, they have many global properties intrinsic to 
multidimensional systems. This is connected mainly with the ex istence of 
nontrivial recurrent trajectories for such flows. The investigation of 
dynamical systems on surfaces is therefore a natural stage in the transition 
to multidimensional dynamical systems. All the main definitions and 
concepts required for understanding the content s are given in the text. 

The book should be useful not only to mathematicians in all areas, but 
~ )!, also to specialists with a mathematical background who are studying 
ci fj • • • • • dynamical processes: mechanical engineers, physicists, biologists, and so on. 

·'\.~~~W"' Translations of Mathematical Monographs, Volume 153: 1996; 325 pages: 
Hardcover; ISBN 0-82 18-0369-7; List $129; Individual member $77; Order code 
MMON0/ 153NA 

All prices -subjeCt. ta c'!ange . .Charges for delivery are $3:00 per order, or for air delivery outside of the 
.continental US ., please Include $6 .. 50 per ite.m. Prepayment required. Order from: American 
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Letters to the Editor 

right way and wrong way to teach. I 
disagree completely. If another teacher 
wants to form students into groups 
for discussion, I will not interfere. If 
the teacher has sufficient mathemat
ical credentials, I trust her/ him to 
make any decision regarding how 
she/he teaches. But I would resent 
that teacher trying to insist that I teach 
the same way. 

What I would like to see in teach
ing matters is more tolerance of indi
vidual styles of presentation. Teach
ing techniques that work for me may 
not work for other teachers. Every
one ·has a style of teaching that they 
do best with. Adaptations to each class 
are also desirable. The idea of a sin
gle, micromanaged teaching technique 
for all students and all teachers, dic
tated from a centralized bureaucracy, 
is degrading to the human spirit of 
both the teacher and the students. It 
reduces both teachers and students to 
automatons, interchangeable units in 
a vast machine. Both students and 
teachers are diverse in their intellec
tual outlook and make-up; students 
benefit from having a variety of teach
ing techniques to choose from. 

I am making a distinction here be
tween what is taught and how it is 
taught. So long as the teacher is math
ematically qualified, she/he should 
be trusted to make decisions about 
how the subject is taught: in what 
order concepts are presented, whether 
to use computers, etc. There does 
need to be some minimal standard
ization of what is taught, at least when 
it comes to handing out degrees. A 
given degree at one university should 
bear some superficial resemblance to 
the same degree at another univer
sity. The best way to ensure that would 
be to have proficiency exams, as we 
now do for many high school diplo
mas. But how one arrives at the knowl
edge required for passing such an 
exam should be the business of the in
dividual teachers and students. 

Ralph deLaubenfels 
Scientia Research Institute 

(Received June 21, 1996) 
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Louis Nirenberg 
Receives National 
Medal of Science 

0 nOctober 18, 1995,LouisNirenberg, 
former director and professor of 
mathematics at New York Univer
sity's Courant Institute of Math
ematical Sciences received the Na

tional Medal of Science, the nation's highest 
scientific honor. 

Nirenberg was selected for his fundamental 
contributions to mathematical analysis. His work 
has had a major influence in the development 
of different areas of mathematics and in their 
applications. It has focused on partial differen
tial equations and related parts of analysis, the 
basic mathematical tools of modern science. He 
developed intricate interactions between math
ematical analysis, differential geometry, and 
complex analysis and applied them to the the
ory of fluid flow and other physical phenomena. 

"Nirenberg's influence is not limited to the 
many original and fundamental contributions he 
has made to the subject," said David W. Mclaugh
lin, professor of mathematics and director of the 
Courant Institute. "He continues to lead research 
at the Institute, of which he has been a member 
since 1949. 

"He has not only played a major role in the 
development of mathematical analysis world
wide but has had significant influence on the de
velopment of young mathematicians, as indi
cated by his direction of over forty Ph.D. 
students. As a past director of Courant, he has 
demonstrated leadership and vision for the 
mathematical sciences community. The clarity 
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of his writing, his lectures, and numerous ex
pository articles continue to inspire generations 
of mathematicians," McLaughlin concluded. 

Nirenberg has received many honors and 
awards over the course of his career. He is a 
member of the National Academy of Sciences, 
the American Philosophical Society, and the 
American Academy of Arts and Sciences. In 1982 
he was named the first winner of the Crafoord 
Prize, created by the Royal Swedish Academy as 
an equivalent to the Nobel Prize for scientific re
search in areas outside existing Nobel categories. 

He also received the AMS Bacher Memorial 
Prize for "outstanding contributions to math
ematical analysis." Nirenberg has been a Sloan 
Fellow and a Guggenheim Fellow. Most recently, 
he received the AMS Leroy P. Steele Prize for Life
time Achievement and the New York City Mayor's 
Award for Excellence in Science and Technology. 

Born in Hamilton, Canada, Nirenberg received 
his undergraduate training at McGill University 
and his M.S. and Ph.D. at NYU. He served as di
rector of the Courant Institute from 1970-1972. 
He is a foreign member of Accademia Nazionale 
dei Lincei, Academie des Sciences de Paris, Ac
cademia Mediterreanea delle Scienze, Istituto 
Lombardo Accademia Scienze a Lettere, and 
Academy of Sciences of Ukraine. 

The editors of the Notices asked Luis Caf
farelli of the Institute for Advanced Study and 
Joseph]. Kohn of Princeton University to write 
about the work of Louis Nirenberg. Their articles 
follow. 
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Nirenberg's Work in Partial Differential 
Equations 
Luis Caffarelli 
The work of Louis Nirenberg has enormously in
fluenced all areas of mathematics linked one 
way or another with partial differential equa
tions: real and complex analysis, calculus of 
variations, differential geometry, continuum and 
fluid mechanics. From this work I have chosen 
to mention two papers and four areas in which 
Nirenberg had a long-standing interest. 

The first is his paper on functions of bounded 
mean oscillation (in collaboration with Fritz John 
[8]). Probably motivated by the work of John in 
elasticity, they consider the space of functions 
of bounded mean oscillation (BMO): those func
tions u on R" for which there exists a constant 
K such that 

. 1 I -u . TQT I u - UQ ldx ;S; K 

holds for any cube Q, where UQ is the average 
of u on Q. They prove the cornerstone theorem 
for BMO: If u is in BMO, then u is in an expo
nential class; that is, 

I e.\.lu-uQI < 00 

for some .\. Since that paper, BMO spaces have 
become a central element of analysis because of 
their invariance under dilations, because of their 
duality to H 1, and as a natural replacement for 
L oo because many important operators which fail 
to be continuous on L oo are so on BMO. 

The second paper, with R. Kohn and me [20], 
is on the possible singularities to solutions of in
compressible Navier-Stokes equations. In that 
paper it is proven that for a singularity to occur 
the energy density must concentrate around the 
point at a given rate. From this, in particular, it 
follows that the set of singularities has one-di
mensional Hausdorff measure zero (are "less 
than a curve") in 3-space-time. 

The four long-standing areas of interest are: 
1. Regularity and solvability of elliptic equa

tions of order 2n. Of the many contributions in 
this area, it is necessary to mention the papers 
with Agm.on and Douglis [5, 9], where they set 
up the basic modem theory of regularity up to 
the boundary for solutions to elliptic partial dif
ferential equations and systems with coercive 
(i.e., elliptic) boundary conditions. This is ac
complished in both the Holder and LP function 
spaces. 

Luis Caffarelli is professor of mathematics at the 
Courant Institute of Mathematical Sdences, New York 
University. His e-mail address is caffarell@mathl. 
ci ms. nyu. edu. 

NOTICES OF TilE AMS 

The fundamental interpolation inequalities 
in [6] establish how to control intermediate 
Sobolev norms by lower and higher norms. This 
is a crucial technique for semilinear equations, 
where certain combinations of zero- and first
order derivatives must be controlled by second
order operations. His works on degenerate equa
tions with]. J. Kohn [12, 13] are a masterful and 
beautiful blend of geometry, barriers, and func
tional analytical a priori estimates. 

2. The next important area involves the 
Minkowski problem and fully nonlinear equa
tions. Here we mention his thesis [1], where he 
solves the Weyland Minkowski problems by the 
method of continuity, and a series of papers 
written between 1984 and 1988 with J. ]. Kohn, 
Spruck, and me, where (simultaneously with 
Krylov, Ivochkina, and others) a complete up-to
the-boundary regularity theory is developed for 
solutions of fully nonlinear equations that are 
uniformly elliptic or have special symmetries 
(Monge-Ampere and similar types). 

3. An area basically due to Nirenberg (in col
laboration with Kinderlehrer and Spruck) is the 
theory of higher regularity for free boundary 
problems (compare with contemporary work of 
Isaacov). This theory applies to a wide range of 
problems, from two-phase elliptic and parabolic 
problems to the singular configuration of three 
minimal surfaces coming together in an edge. 
More recently, in the context of flame propaga
tion [22], the convergence of singular perturba
tion of free boundary problems is studied, and 
there is ongoing research on the geometry of the 
free boundary. 

4. The final area we could call symmetry prop
erties of solutions to invariant equations: Given 
equations and domains that have some sym
metry or monotonicity properties, when do so
lutions inherit this property? Starting with Niren
berg's celebrated paper [18] with Gidas and Ni, 
where the Alexandrov method was applied to 
solve some long-standing questions in confor
mal deformations, this has become a beautiful 
theory thanks to the many methods and ideas 
contributed by Nirenberg. Let me just mention 
its application to combustion [23] and the small 
domain eigenfunction theory developed in [24]. 

Nirenberg's Work in Complex Analysis 

JosephJ. Kohn 
Introduction 
Louis Nirenberg is recognized throughout the 
world for his many important research contri
butions to mathematics, his marvelous lectures, 
and his lucid expository writing. His range of in-

Joseph ]. Kohn is professor of mathematics at Prince
ton University. His e-mail address is kohn@math. 
princeton. edu. 
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terest is very broad: differential equations, har
monic analysis, differential geometry, functional 
analysis, complex analysis, etc. Here I will con
centrate on his work in complex analysis and 
closely related areas even though only a small 
proportion of Nirenberg's publications are in 
this field. To justify this selection, I offer the fol
lowing anecdote (" se non e vero e ben trovato"). 
In a lecture, Professor Oka drew a large circle on 
the blackboard and said: "This closed disc rep
resents all of mathematics: the interior repre
sents the theory of several complex variables and 
each of the boundary points represents other 
mathematical fields such as topology, algebra, 
probability, etc." 

Perhaps a more convincing justification of 
my selection is that this is the area of Nirenberg's 
work that I know best, and I have had the priv
ilege and pleasure to participate in some of it. 

I first met Louis Nirenberg in the early 1950s 
when I was a graduate student at Princeton. My 
thesis advisor, D. C. Spencer, would meet fre
quently with Nirenberg either in Fine Hall or in 
the Courant Institute, and I was often included 
in these sessions. Those meetings were a real ed
ucation for me. They usually started with a dis
cussion of some general question concerning 
analysis on complex manifolds and/or pseudoc 
groups. Nirenberg would then elicit clarifica
tions, specific examples, and motivation; then he 
would proceed to explain where the "heart of the 
matter" is-it was usually an a priori estimate 
for a partial differential equation. Then we would 
grapple with the estimate or with a special case. 
It was in these discussions that Nirenberg's tech
nical virtUosity shone through. The problem was 
most often attacked by "calculus tricks", and 
invariably integration by parts played a crucial 
role. In those days, the Courant Institute had a 
certain "mystique": there was a tremendous 
sense of loyalty and unity personified by the 
patriarch Courant himself surrounded by a 
galaxy of shining stars and dedicated staff mem
bers. There was an enthusiastic spirit of common 
undertaking. Around noon a group would gather, 
and we would go to lunch at one of the local 
restaurants. The conversation was always ani
mated: the topics ranged from mathematics to 
politics, and the talk was liberally sprinkled with 
the latest jokes. Visiting the Courant felt like 
being a part of an extremely close-knit family. 

At this time Nirenberg started getting in
volved in the area between the theory of several 
complex variables and the theory of partial dif
ferential equations, more precisely problems in 
several complex variables which can be solved 
by the techniques of partial differential equations 
and problems in partial differential equations 
which are motivated by several complex vari
ables. From the late 1950s to the early 1970s 
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Nirenberg was very active in this area. Nirenberg's 
contributions to other areas (i.e., harmonic analy
sis, nonlinear partial differential equations, dif
ferential geometry, etc.) are described in the ac
companying article by Luis Caffarelli. 

Complex Vector Fields 
A fundamental question that arises in the study 
of complex manifolds is: When is an almost
complex structure given by a complex struc
ture? In terms of vector fields, the problem can 
be formulated as follows: Let U be a neighbor
hood of the origin in R Zn, and let L 1, ... , Ln be 
n complex vector fields on U such that 
L1, ... , Ln,Ll, ... , Ln are linearly independent 
over <C at each point, where: 

(1) Lj =I aJ 0/oxk and Lj =I a.J ojoxk. 
k k 

These vector fields define an almost complex 
structure on U. The problem is to find complex 
coordinates {z1, zz, ... , Zn} on a neighborhood 
V of the origin such that at each point of V the 
space spanned by L1, ... ,Ln equals the space 
spanned by ojoz1, ... , ojozn. It is clear that a 
necessary condition for this is: 

(2) [L;,Lj] = L;Lj -LjLi =I a~jLk. 
k 

An almost complex structure satisfying (2) is 
called integrable. In case the real and imaginary 
parts of the {a~j} are real analytic functions, 
then the problem can be solved by a modifica
tion of the Cauchy-Kowalevsky theorem. In 195 7 
Newlander and Nirenberg (see [1]) proved this 
when the {a~j} are in coo. This is a fundamen
tal result; the problem had been open for years, 
and its resolution is used in the study of many 
aspects of complex manifolds, particularly de
formation theory. 

Although the problem is linear, Newlander and 
Nirenberg's proof is via nonlinear partial dif
ferential equations. The idea of the proof is to 
reduce the problem to a system of nonlinear 
partial differential equations such that each 
equation involves derivatives with respect to 
only one (complex) variable. This is done as fol
lows: first, introduce the "approximate" com
plex coordinates {z1, zz, ... , Zn} in a neighbor
hood of the origin in R2n such that 

(3) Lj = o/ozj +I bJo;ozk. j = 1, ... ,n 
k 

where the L' are linear combinations of the L 
and b~(O) = 0. Next, assuming that the required 
compfex coordinates {(1, (z, ... , (n} exist and 
are differentiable functions of the coordinates 
{z1, zz, ... , Zn}, the z, as functions ofthe (,sat
isfy the equations 
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(4) m 

j = 1, ... ,n. 

Here each /h equation involves_ only differen
tiations with respect to (j and (j. _The system 
is then solved using an inverse of oe;. 

A more general problem is the problem of 
local embedding of CR manifolds. This problem 
can be described in terms of complex vector 
fields as follows. Let L1, ... , Lk be complex vec
tor fields in a neighborhood of the origin in JRm 
such that L1, ... ,Lk. L1, ... ,Lk are linearly in
dependent and such that the [L;,Lj] are linear 
combinations of the L 1, ... , Lk. The problem is 
to find an embedding F of a neighborhood U of 
the origin in lRm into eN such that the space of 
vector fields tangent to F(U) spanned by the 
images of the L 1, ... , Lk is equal to the space of 
vector fields spanned by the fields of the form 

N 

'f.a;o/oz; 
1 

which are tangent to F(U); here z1, ... , ZN de
note the coordinates on eN. In case m = 2k this 
problem is just the integrability problem solved 
by the Newlander-Nirenberg theorem. Again, in 
the analytic case, the problem can be analyzed 
by a modification of the Cauchy-Kowalevsky 
method. In the differentiable case Nirenberg 
solved the problem when the structure is "flat", 
that is, if 

- ' k ' k-(5) [L;,Lj] = L.aijLk + L.bijLk. 
k k 

This result is known as the Nirenberg-Frobenius 
theorem (see [2]). 

In case condition (5) does not hold, there are 
some results on the local problem only under 
special circumstances. The main result, due to 
Kuranishi, is concerned with CR manifolds of co
dimension one, that is, m- 2k = 1, which are 
strongly pseudo-convex. To define strongly 
pseudo-convex, let T denote a vector field such 
that {L1, ... ,Lk.L1, ... ,Lk.T}arelinearlyinde
pendent and such that t = - T. Then we have 

(6) [L;,Lj]=CtjT+'f.afjLs+'f.bfjLs. 
s s 

The matrix (cij) is the Levi form of the CR man
ifold, and the manifold is strongly pseudo-con
vex if this form is positive definite. Kuranishi's 
result is that the CR manifold of co-dimension 
one is locally embeddable if it is strongly pseudo
convex and has dimension m > 7. Akahori 
proved this result for dimension m = 7. The 
problem for m = 5 is still open. Nirenberg in 
[12] gave a remarkable example of a three-di-
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mensional strongly pseudo-convex CR manifold 
which is not embeddable. To do this, he con
structed a vector field L in a neighborhood of 
the origin in JR3 such that L, I, and [L, L] are lin
early independent and such that if u satisfies the 
equation Lu = 0 in any open set, then u is a 
constant. Hence, there does not exist an em
bedding, since, if there was an embedding, the 
pullbacks of holomorphic functions would be 
nonconstant solutions of the equation Lu = 0. 
Deformations of Complex Structures 
One of the first applications of the Newlander
Nirenberg theorem was in the study of defor
mations of complex structures (see [3] and [4]). 
The problem concerns the existence of defor
mations. Suppose that for each t in a neighbor
hood U of the origin in em there exists a com
pact complex manifold Vt such that any two of 
these are diffeomorphic and such that the com
plex structure depends differentiably on t. The 
family {Vt} is called a deformation of Vo. Then 
any tangent vector at the origin gives rise to an 
infinitesimal deformation. There is a natural 
mapping of the tangent space at the origin into 
H 1(Vo, E>o), the cohomology of the sheaf of 
germs ofholomorphic tangent vectors of V0 . An 
important problem is to find sufficient condi
tions for a nontrivial family of deformations of 
a compact complex manifold Vo. Kodaira, Niren
berg, and Spencer (in [3]) proved the following 
result. If H 2(Vo, E>o) = 0, then there exists a fam
ily of deformations {Vt} such that the tangent 
space of U at 0 is mapped isomorphically onto 
H 1(Vo, E>o). This result was the first such exis
tence theorem. Its proof is based on the theory 
of elliptic partial differential equations and de
pends on the Newlander-Nirenberg theorem. 
Regularity and Pseudo-differential Operators 
In 19 57 Alberto P. Calderon proved a remarkable 
theorem on the Cauchy problem. A crucial step 
of his proof is to put a matrix of differential op
erators into Jordan canonical form by using 
compositions of differential operators and sin
gular integral operators. This represents a strik
ing application of the theory of pseudo-differ
ential operators even before these were formally 
defined. In the early 1960s Nirenberg and I (and 
independently Bobkobza and Unterberger) de
veloped a calculus of pseudo-differential oper
ators. Nirenberg and I were motivated by regu
larity problems that arise in the theory of several 
complex variables (see [6] and [7]) in connection 
with boundary regularity of the a-Neumann 
problem and related questions. Roughly speak
ing, we deal with integra-differential forms Q 
that can be expressed as: 

(7) Q(u, v) = 'f. J a~13D{)(u;Df3vjdV, 
1{)(1,1/31,1 ° 
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where n is a domain with a smooth boundary, 
and that satisfy the sub-elliptic estimate 

(8) flull~:::; CQ(u,u) 

for all u satisfying certain boundary conditions. 
Here II u II € denotes the Sobolev norm, that is, the 
Iz-norm of "E derivatives". Given 
f = (fl, fz, ... , fN), we wish to establish local reg
ularity for u = (u1, uz, ... , Un) that satisfies 

(9) Q(u, v) = f fvdV Jn , 
for all v satisfying the boundary conditions. In 
the case of the a-Neumann problem, the Q is 
defined on forms on a domain in en, and it is a 
kind of "energy" associated with the operator a. 
The estimate (8) holds with E = 1 if and only if 
the problem is elliptic. In that situation one es
timates derivatives of order m by substituting 
vm-lu for u in (9), and then, using integration 
by parts, one obtains 

(10) 
Q(Dm-lu,vm-lu) = Q(u,D2m-2u) 

+error terms. 

The first term on the right is under control by 
(9), and the second term can be estimated by 
norms of derivatives of orders less than or equal 
to m - 1. Thus, in the elliptic case, estimates for 
derivatives of order m can be obtained by in
duction. Here, for the sake of brevity, we have 
oversimplified-the derivatives have to be lo
calized, and near the boundary they must be tan
gential, preserving the boundary conditions. 
When E < 1 in (8), the substitution of vm-lu for 
u no longer works; instead we substitute 
A<m-lku for u, where A is the square root of 
the Laplacian (again properly localized and tan
gential near the boundary). Then, in order to es
timate the error terms in the analogue of (11) in 
this situation, we must deal with op~rators that 
arise from the operators As and a~ DIX under 
repeated commutation and taking a~oints. It is 
this process that led us to study an algebra of 
pseudo-differential operators which contains 
differential operators, the operators As and their 
adjoints. 
The Influence of PDE on SCV 
In many instances problems which arose from 
complex analysis have had an influence on par
tial differential equations. Aside from the work 
described above, there are numerous examples, 
such as conformal mappings in one complex 
variable and Weyl's lemma, which was motivated 
by the study of harmonic integrals in Hodge 
theory. Regularity questions of the type dis
cussed above have led to very interesting dis
coveries about the geometry of domains. In par-
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ticular, a large body of research, culminating in 
the work of]. P. D'Angelo and D. Catlin, has led 
to the discovery of deep geometrical properties 
of pseudo-convex domains of finite type. These 
are the domains on which (8) holds for the a
Neumann problem. 

On strongly pseudo-convex domains a solu
tion of the a -equation 

(11) au= f 
can be obtained by means of integral operators 
(early work on this was done by Grauert, Ramirez, 
and Henkin). These operators have the feature 
that their kernel is built up from holomorphic 
separating functions. If Pis on the boundary of 
a domain n' then a holomorphic function h on 
a neighborhood U of P is a separating function 
if h(P) = 0 and if h(P') =f 0 for all 
P' E U n 0 - {P} . Searching for such a kernel 
led Nirenberg and me (see [10]) to the domain 
n c en defined by 

Re(w) + lzwl 2 + lzl 8+ 
(12) 15 

7 1zi 2Re(z6) < 0. 

This domain is pseudo-convex of finite type and 
has the property that if U is a neighborhood of 
the origin and if h is a function defined on U 
with h(O) = 0, then there exist P E U n n and 
P' E U n (Q)c such that h(P) = h(P') = 0. Thus 
n does not have a separating function at P. 
This situation contrasts totally with the case of 
strongly pseudo-convex domains. Another re
markable weakly pseudo-convex domain W, the 
"worm domain", was constructed by Diederich 
and Fornaess. This domain is pseudo-convex (so 
there exist holomorphic functions on it which 
cannot be extended to a larger domain), and it 
has the property that there exists a domain 
W :J W such that any holomorphic function de
fined in a neighborhood of W has a holomorphic 
extension on W. Through the work of D. Barrett 
and M. Christ, the worm domain also provides 
some important insights on problems of global 
regularity of the a-Neumann problem and sug
gests some fundamental questions in the theory 
of partial differential equations. 
Conclusion 
Before concluding, I call attention to the papers 
[8, 9, 13, 16]. These are important contributions 
to: partial differential equations whose degen
eracies can be treated analogously as those aris
ing in SCV (see [8]), geometry of complex man
ifolds in [9], boundary regularity of holomorphic 
mappings in [13], and complex Mange-Ampere 
equations in [14]. 

I also want to call attention to Nirenberg as 
an expositor and teacher. Nirenberg is a won-
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derful expositor. His expository papers and notes 
are models of clarity and are sources for learn
ing and enjoying important mathematical con
cepts. As examples of this, I refer to [5, 11, 15, 
16]. Nirenberg's career has been an inspiration; 
his numerous students, collaborators, and col
leagues have learned a great deal from him. 
Aside from mathematics, Nirenberg has taught 
all of us the enjoyment of travel, movies, and gas
tronomy. An appreciation of Nirenberg also must 
include his ever-present sense of humor. His 
humor is irrepressible, so that on occasion it 
makes its way to the printed page. To illustrate, 
I quote from [8], in which, after pages of intri
cate calculations, Nirenberg inserted on page 
844: "With these tedious estimates, as well as 
some readers, behind us, we may proceed to 
deal with ... " 

In conclusion, looking back at Nirenberg's 
work in complex analysis (and more generally in 
mathematics) forces one to appreciate the sub
ject and his many contributions to it. 
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Wei-Liang Chow 
W. Stephen Wilson, Organizer 

S. S. Chern, Shreeram S. Abhyankar, Serge Lang, 
]un-ichi Igusa 

I was hired by Johns Hopkins University the year 
Professor Chow retired-19 77. Of course, names 
like Chow's helped to make Hopkins an attrac
tive place to be. My contact with him was at de
partment parties over the next fifteen years. It was 
always a pleasure to see him. He was fascinat
ing to listen to about his personal history. He 
was a bouncy, cheery, fun person to be around. 
I am happy to have known him and honored to 
be able to help organize this memorial to him. 

-W Stephen Wilson 

Wei-Liang Chow, 1911-1995 
S.S.Chern 
After a long illness Wei-liang died on August 10, 
1995. He and I first met in Hamburg, Germany, 
in October 1934, when I had just come from 
China as an entering student while he was on his 
way from Gottingen to Leipzig in order to work 
with van der Waerden. 

Wei-Liang came from a Mandarin family, one 
whose leading members realized the importance 
of the westernization of China. With their re
sources and enlightened view, the family pro
duced during the turn of the century several 
leaders of Chinese society in different areas. 
Perhaps as a result of the family situation Wei-

W. Stephen Wilson is professor of mathematics at johns 
Hopkins University. His e-mail address is wsw@ 
math. jhu . edu. 

Photographs of Wei-Liang Chow (circa late 1950s) on 
pages 1119 and 1120 are courtesy of the Ferdinand 
Hamburger, ]r. archives of the Johns Hopkins Univer
sity. 

S. S. Chern is director emeritus at MSRI, Berkeley, CA. 
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liang did not attend a Chinese school. However, 
through private tutoring he was quite familiar 
with the Chinese language and Chinese history. 
His family position allowed him to go through 
college in the U.S., receiving his B.A. from the Uni
versity of Chicago in 1931. His Chicago years 
gradually focused him to mathematics, and in 
1932 he went to Gottingen, then one of the great
est mathematical centers in the world. Unfor
tunately political events in Germany during this 
period made his stay in Gottingen undesirable, 
and he decided to go to Leipzig to work with van 
der Waerden. 

It was at this juncture that we met in Ham
burg. The decline of Gottingen had the result of 
elevating Hamburg to a leading mathematical 
center in Germany. Her leading attraction was 
Emil Artin, the young professor who gave ex
cellent lectures and whose interest extended 
over all areas of mathematics. Although Wei
Liang was a Leipzig student, the German uni
versity system allowed him to live in Hamburg. 
Besides the contacts with Artin, he had a more 
important objective, which was to win the love 
of a young lady, Margot Victor. They were mar
ried in 1936, and I was fortunate to be present 
at the wedding. 

After their marriage Wei-liang returned to 
China and became a professor of mathematics 
at the Central University in Nanking, then the Chi
nese capital. The next years China was at war, 
with the coastal provinces occupied by the Japan
ese. 

We next saw each other in 1946 in Shanghai 
after the war ended. In a decade of war years Wei
liang had practically stopped his mathematical 
activities, and the question was whether it was 
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advisable or even possible for him to come back 
to mathematics. 

His return to mathematics was most suc
cessful; I would consider it a miracle. He began 
by spending the years 1947-49 at the Institute 
for Advanced Study, after which he accepted a 
position at Johns Hopkins University, from which 
he retired in 1977. At Johns Hopkins he served 
as chairman for more than ten years. He was also 
responsible for the American journal of Math
ematics, a Hopkins publication and the oldest 
American mathematical journal. 

Wei-Uang was an original and versatile math
ematician, although his major field was alge
braic geometry. He made several fundamental 
contributions to mathematics: 
1. A fundamental issue iri algebraic geometry 

is intersection theory. The Chow ring has 
many advantages and is widely used. 

2. The Chow associated forms give a descrip
tion of the moduli space of the algebraic va
rieties in projective space. It gives a beauti
ful solution of an important problem. 

3. His theorem that a compact analytic variety 
in a projective space is algebraic is justly fa
mous. The theorem shows the close analogy 
between algebraic geometry and algebraic 
number theory. 

4. Generalizing a result of Caratheodory on 
thermodynamics, he formulated a theorem 
on accessibility of differential systems. The 
theorem plays a fundamental role in control 
theory. 

5. A lesser-known paper of his on homoge
neous spaces gives a beautiful treatment of 
the geometry known as the projective geom
etry of matrices and treated by elaborate cal
culations. His discussions are valid in a more 
general context. 

Chow led a simple and secluded life, with 
complete devotion to mathematics and some 
other intellectual activities including philately. 
He was an authority on Chinese stamps and 
published a book on them. Margot and Wei-Uang 
had three daughters and a happy family life. 

Undoubtedly he was an algebraic geometer of 
the first caliber. I once nominated him, with the 
support of Zariski, for membership in the Na
tional Academy of Sciences. Unfortunately it did 
not meet with success, and I think it was a loss 
to the Academy. 

Wei-Liang Chow 

Shreeram S. Abhyankar 
Eddie, as Chow was fondly called by family and 
friends, was such a talkative, friendly soul that 
at a recent get-together, when I classified peo
ple as my students and teachers, in spite of the 
twenty year difference in our ages, I counted him 
amongst my chums. Indeed, Eddie's loving wife, 
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Margot, used to comment that when I visited 
them, his voice rose a notch after all-night chats 
with me. Those days, we both used to be night 
workers, who worked until dawn and got up 
around noon. I remember Eddie telling me that 
he accepted the chairmanship at Hopkins with 
the proviso that he would come to the depart
ment only in the afternoon and that he would 
carry on the departmental business mostly on 
the phone rather than by letters. We may won
der how he would have reacted to the modern 
electronic age of e-mail. 

My fond memories of the Chow family go 
back to the days when in the summer of 1957 
we stayed in nearby cottages on China Lake in 
Maine. During the day I used to do yoga medi
tation, and during the night Eddie and I used to 
have long discussions comparing Chinese and In
dian cultures and whether it is better to do yoga 
or mathematics. Our discussions came to a sud
den halt when I broke my bones in a car accident 
and was hospitalized for a couple of months. Not 
wanting to gain weight, I had requested the 
nurses put me on a diet. But then during the night 
I used to feast on the delicious rum cake which 
Margot Chow would bake for me. 

Chow's name has become a household word 
in mathematics because of Chow coordinates 
and Chow's theorem on analytic sets in projec
tive spaces. 

Chow coordinates are a natural generalization 
of Grassmann coordinates. An (m + I)-dimen
sional subspace W of an (n + I)-dimensional 
vector space V can be specified by an (m + 1) by 
(n + 1) matrix whose rows are the coordinates of 
a basis of W. The set of all (m + 1) by (m + 1) mi

nors of this matrix are the Grassmann coordi
nates of W. There are C~~\ of these. They are 
determined by W up to a constant of propor
tionality. Consider the n-dimensional projective 
space P(V) associated with V, whose points are 
the !-dimensional subspaces of V. As W varies 
over the set of all (m + I)-dimensional subspaces 
of V, the associated projective space P(W) varies 
over the set Gn,m of all m-dimensional (projec
tive) subspaces of pn = P(V). The Grassmann co
ordinates give us an embedding of the Grass
. mann variety Gm,n into the projective space pN 
with N = c~:/1 - 1. It can be shown that Gn,m is 
the intersection of a certain number of hyper
quadrics in p N_ Systems of m-dimensional sub
spaces of pn correspond to subvarieties of Gn,m· 
For example, a one-parameter family of planes 
in pn corresponds to a curve in Gn,2 . Subvari-
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eties of Grassmann varieties were studied by 
Grassmann and Plucker in the last century. 

If, more generally, we want to study systems 
of m-dimensional varieties of degree d in pn, 
then we must replace Grassmann coordinates by 
Chow coordinates. To define these, we intersect 
a given m-dimensional variety Z of degree d by 
a generic (n - m)-dimensional subspace U of 
pn. The coordinates of the d points of inter
section are algebraic functions of the Grass
mann coordinates of U. By taking a symmetric 
function of the algebraic functions, we get a ho
mogeneous polynomial which is the Chow form 
of Z. Coefficients of the Chow form are the 
Chow coordinates. In this manner we embed the 
set Cn m d of all m-dimensional varieties of de
gree d'u{ pn into the projective space pM of cer
tain dimension M. In his fundamental 1937 
paper (vol. 113 of Math. Ann.) Chow proved that 
the Chow variety Cn,m,d is indeed an algebraic 
variety in pM_ Although this was a joint paper 
of Chow and van der Waerden, it was explicitly 
mentioned that the material dealing with Chow 
forms was due to Chow. When, during 1952-53, 
I was a graduate student of Zariski, I read the 
theory of Chow coordinates in Zariski's forth
coming book on algebraic geometry ( = the un
born parent cited in the introduction of Zariski
Samuel's Commutative Algebra). Since Chow 
forms first appeared in his joint paper with van 
der Waerden, they are sometimes called Chow
van-der-Waerden forms. In their 3-volume book, 
Methods of Algebraic Geometry, Hodge and Pedoe 
say that the idea of Chow forms goes back to Cay
ley and so they call them Cayley forms. Chow 
himself called them canonical forms and joked 
that all three alternatives may be abbreviated as 
C -forms. At any rate, Chow forms have been a 
very versatile tool in many aspects of algebraic 
geometry. 

Turning to Chow's theorem on analytic sets 
in projective spaces, assuming the ground field 
to be the field of complex numbers, it says that 
every such set is algebraic; see Chow's 1949 
paper in volume 71 of American journal of Math
ematics. This is a marvelous generalization of li
ouville's Theorem, which itself generalizes the 
so-called Fundamental Theorem of Algebra. 
Chow's original proof was based on ideas from 
algebraic number theory. 

Chow also made two important contributions 
to algebraic geometry over a ground ring. The 
first of this was an extension of Bertini's theo
rem to a local domain; see his 1958 paper in vol
ume 44 of Proc. Nat. Acad. Sci.; this was done in 
response to my request, as I needed it in my work 
on local fundamental groups of algebraic vari
eties. The second was Chow's simplified version 
of Zariski's Connectedness Theorem, as given in 
his 1959 paper in volume 81 of American ]our-

OcTOBER 1996 

nal of Mathematics. 
On the side of pure geometry, to quote from 

page 212 of Artin's 1957 book on geometrical
gebra; "Chow's 1949 paper (volume 50 of Ann. 
of Math.) On the Geometry of Algebraic Homo
geneous Spaces is one of the most fascinating de
velopments in projective geometry." 

Under Chow's editorship, from 
1953 to 1977, theAmerican]oumal 
of Mathematics was a very pros
perous place for papers in alge
braic geometry. During this pe
riod, I myself published nineteen 
papers in that journal. 

Comments on Chow's Work 

Serge Lang 
Van der Waerden's pre
war series of articles 
began an algebraization 
of Italian algebraic geom
etry. I was born into alge
braic geometry in the im
mediate postwar period. 
This period was mostly char
acterized by the work of 
Chevalley, Chow, Weil (starting 
with his Foundations and his 
books on correspondences and 
abelian varieties), and Zariski. In 
the fifties there was a constant 
exchange of manuscripts among 
the main contributors of that 
period. I shall describe briefly 
some of Chow's contributions. 
I'll comment here mostly on 
some of Chow's works in alge
braic geometry, which I know best. 
Chow Coordinates 
One of Chow's most influential 
works was also his first, namely, 
the construction of the Chow form, 
in a paper written jointly with van 
der Waerden [1]. To each projective 
variety, Chow saw how to associate 
a homogeneous polynomial in such 
a way that the association extends 
to a homomorphism from the addi
tive monoid of effective cycles in 
projective space to the multiplicative 
monoid of homogeneous polynomi
als, and the association is compati
ble with the Zariski topology. In 
other words, if one cycle is a spe
cialization of another, then the as
sociated Chow form is also a spe
cialization. Thus varieties of given 
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degree in a given projective space decompose 
into a finite number of algebraic families, called 
Chow families. The coefficients of the Chow 
form are called the Chow coordinates of the 
cycle or of the variety. Two decades later he 
noted that the Chow coordinates can be used to 
generate the smallest field of definition of a di
visor [12]. He also applied the Chow form to a 
study of algebraic families when he gives a cri
terion for local analytic equivalence [13]. He was 
to use them all his life in various contexts deal
ing with algebraic families. 

In Grothendieck's development of algebraic 
geometry, Chow coordinates were bypassed by 
Grothendieck's construction of Hilbert schemes 
whereby two schemes are in the same family 
whenever they have the same Hilbert polynomial. 
The Hilbert schemes can be used more advan
tageously than the Chow families in some cases. 
However, as frequently happens in mathemat
ics, neither is a substitute for the other in all 
cases. In recent times, say during the last decade, 
Chow forms and coordinates have made a reap
pearance due to a renewed emphasis on explicit 
constructions needed to make theorems effec
tive (rather than having noneffective existence 
proofs, say) and for computational aspects of al
gebraic geometry whereby one wants not only 
theoretical effectiveness but good bounds for so
lutions of algebraic geometric problems as func
tions of bounds on the data. Projective construc
tions such as Chow's are very well suited for such 
purposes. Thus Chow coordinates reappeared 
both in general algebraic geometry and also in 
Arakelov theory and in diophantine applications. 
The Chow coordinates can be used, for example, 
to define the height of a variety, and to compare 
it to other heights constructed by more intrin
sic, nonprojective methods as in [41, 42, 43]. 
They were used further in Arakelov theory by Bin 
Wang [44]. 

Chow coordinates were also used to 
prove a conjecture of lie on a con
verse to Abel's theorem. See the pa
pers by Wirtinger [47] and Chern 
[38]. 

Abelian Varieties and Group 
Varieties 
(a) Projective construction of 
the jacobian variety. In the 
fifties Chow contributed in 
a major way to the general 
algebraic theory of 
abelian varieties 
due to Weil 
(who alge
braiciz e d 
the tran
scenden
tal argu-
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ments of the Italian school, especially Casteln
uovo). For one thing, Chow gave a construction 
of the jacobian variety by projective methods, 
giving the projective embedding directly and 
also effectively [19]. The construction also shows 
that when a curve moves in an algebraic family, 
then the Jacobian also moves along in a corre
sponding family. 

(b) The Picard variety. Chow complemented 
Igusa's transcendental construction of the Picard 
variety by showing how this variety behaves well 
in algebraic systems, using his "assodated form" 
[15]. He announced an algebraic construction 
of the Picard variety in a "forthcoming paper". 
Indeed, such a paper circulated as an unpub
lished manuscript a few years later [22] but was 
never published as far as I know. 

(c) Fixed part of an algebraic system. Chow 
also developed a theory of algebraic systems of 
abelian varieties, defining the fixed part of such 
systems, i.e., that part which does not depend 
genuinely on the parameters [20, 21]. His notion 
of fixed part was used by others in an essential 
way, e.g., by Lang-Neron, who proved that for an 
abelian variety A defined over a function field 
K, the group of rational points of A in K mod
ulo the group of points of the fixed part is finitely 

generated [41]. This is a rela
tive version of the 

\1ordell-Weil theorem. 
(d) Field of defini

tion. Chow gave con
ditions under which 
an abelian variety de
fined over an exten
sion of a field k can 
actually be defined 
over k itself [20, 21]. 

Chow's idea was ex
tended by Lang [40] to 

give such a cri
terion 

for 
all 
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varieties, not just abelian varieties, and Weil re
formulated the criterion in terms of cohomology 
(splitting a cocycle) [46]. 
Homogeneous Spaces 
(a) Projective embedding of homogeneous 
spaces. Chow extended the Lefschetz-Weil proof 
of the projective embedding of abelian varieties 
to the case of homogeneous spaces over arbitrary 
group varieties, which may not be complete [2 5]. 
Chow's proof has been overlooked in recent 
years, even though interest in projective 
constructions has been reawakened, but I expect 
Chow's proof to make it back to the front burner 
soon just like his other contributions. 

(b) Algebraic properties. Chow's paper [9] 
dealt with the geometry of homogeneous spaces. 
The main aim of this paper is to characterize the 
group by geometric properties. The latter could 
refer to the lines in a space, as in projective 
geometry, or to certain kinds of matrices, such 
as symmetric matrices. For instance, a typical the
orem says: Any bijective adjacence-preserving 
transformation of the space of a polar system 
with itself is due to a transformation of the basic 
group, provided that the order of the space is 
greater than 1. Birational geometry is considered 
in this context. 

The Chow Ring 
In topology, intersection theory holds for the ho
mology ring. In 1956 Chow defined rational 
equivalence between cycles on an algebraic va
riety and defined the intersection product for 
such classes, thus obtaining the Chow ring [23], 
which proved to be just as fundamental in al
gebraic geometry as its topological counterpart. 
Algebraic Geometry over Rings 
In the late fifties began the extension of algebraic 
geometry over fields to algebraic geometry over 
rings of various type, partly to deal with algebraic 
or analytic families, but partly because of the mo
tivation from number theory, where one deals 
with local Dedekind rings, p-adic rings, and 
more generally complete Noetherian local rings. 
Chow contributed to this extension in several 
ways. Of course, in the sixties Grothendieck 
vastly and systematically went much further in 
this direction, but it is often forgotten that the 
process had begun earlier. I shall mention here 
some of Chow's contributions in this direction. 

(a) Connectedness theorem. In 1951 Zariski 
had proved a general connectedness theorem for 
specializations of connected algebraic sets. 
Zariski based his proof on an algebraic theory 
of holomorphic functions which he developed for 
this purpose. In [26] and [32] Chow gave a proof 
of a generalization over arbitrary complete Noe
therian local domains, based on much simpler 
techniques of algebraic geometry, especially the 
Chow form. 
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(b) Uniqueness of the integral model of a 
curve. The paper [2 7] proved the uniqueness of 
the model of a curve of genus ;:: 1 and an abelian 
variety over a discrete valuation ring in the case 
of nondegenerate reduction. 

(c) Cohomology. Invoking the theory of de
formations of complex analytic structures by 
Kodaira-Spencer, the connectedness theorem, 
and Igusa's work on moduli spaces of elliptic 
curves, Chow and Igusa proved the upper semi
continuity of the cohomology over a broad class 
of Noetherian local domains [30]. Semicontinu
ity was proved subsequently in the complex an
alytic case by Grauert and by Grothendieck in 
more general algebraic settings. However, Chow 
and Igusa's contribution did not get the credit 
they deserved (cf. [39], Chapter 3, §12, and the 
bibliographical references given there, referring 
to work in the sixties but not to Chow-Igusa). 

(d) Bertini's theorem. During that same pe
riod in the late fifties Chow extended Bertini's 
theorem to local domains [29]. 

(e) Unmixedness theorem. A homogeneous 
ideal defining a projective variety is said to be 
unmixed if it has no embedded prime divisors. 
Chow proved that the Segre product of two un
mixed ideals is also unmixed, under fairly gen
eral conditions, in a ring setting [34]. 
Algebraicity of Analytic Objects 
Chow was concerned over many years with the 
algebraicity of certain complex analytic objects. 
We mention two important instances. 

(a) Meromorphic mappings and formal func
tions. In 1949 Chow proved the fundamental 
fact, very frequently used from then on, that a 
complex analytic subvariety of projective space 
is actually algebraic [8]. Twenty years later he 
came back to similar questions and proved in the 
context of homogeneous varieties that a mero
morphic map is algebraic [35]. Remarkably and 
wonderfully, almost twenty years after that he 
came back once more to the subject and com
pleted it in an important point [36]. I quote from 
the introduction to this paper, which shows how 
Chow was still lively mathematically: "Let X be 
a homogeneous algebraic variety on which a 
group G acts, and let Z be a subvariety of pos
itive dimension. Assume that Z generates X [in 
a sense which Chow makes precise] .... One asks 
whether a formal rational function on X along 
Z is the restriction along Z of an algebraic func
tion (or even a rational function) on X. In a 
paper [35] some years ago, the author gave an 
affirmative answer to this question, under the 
assumption that the subvariety Z is complete, 
but only for the complex-analytic case with the 
formal function replaced by the usual analytic 
function defined in a neighborhood of Z. The 
question remains whether the result holds also 
for the formal functions in the abstract case 
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over any ground field. We had then some 
thoughts on this question, but we did not pur
sue them any further as we did not see a way to 
reach the desired conclusion at the time. In are
cent paper [3], Faltings raised this same question 
and gave a partial answer to it in a slightly dif
ferent formulation. This result of Faltings led us 
to reconsider this question again, and this time 
we are more fortunate. In fact, we have been able 
not only to solve the problem, but also to do it 
by using essentially the same method we used 
in our original paper." 

(b) Analytic surfaces. In a paper with Ko
daira it was proved that a Kahler surface with 
two algebraically independent meromorphic 
functions is a nonsingular algebraic surface [16]. 
Other Works in Algebraic Geometry 
Chow's papers in algebraic geometry include a 
number of others, which, as I already asserted, 
I am less well acquainted with and won't com
ment upon, such as his paper on the braid group 
[7], on the fundamental group of a variety [17], 
on rational dissections [24], and on real traces 
of varieties [33]. 
PDE 
Chow's very early paper on systems of linear par
tial differential equations of first order [5] gives 
a generalization of a theorem of Caratheodory 
on the foundations of thermodynamics. This 
paper had effects not well known to the present 
generation of mathematicians, including me. It 
was only just now brought to my attention. An 
anonymous colleague wrote to the editor of the 
present collection of articles on Chow's work: 
"This paper essentially asserts the identity of the 
integral submanifold of a set of vector fields 
and the integral submanifold of the lie algebra 
generated by the set of vector fields. This is 
widely known as 'Chow's theorem' in nonlinear 
control theory and is the basis for the study of 
the controllability problem in nonlinear systems. 
Controllability refers to the existence of an input 
signal that drives the state of a system from a 
given initial state to a desired terminal state. A 
more detailed exposition of the role of Chow's 
theorem, with several references, is provided in 
the survey paper [37]." 
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In Memory of Professor Wei-Liang Chow 

Jun-ichi Igusa 
When I was a student at Tokyo University, I saw 
W.-L. Chow's name in van der Waerden's intro
ductory book to algebraic geometry. Although 
it was clearly stated in their joint paper quoted 
in the book, I learned of Chow's contribution later 
in Kyoto through the following statement by 
van der Waerden in his article of 1948: 

As the eminent Chinese mathemati
cian Wei-liang Chow came to Leipzig, 
I discussed with him the following 
problem: How can one represent any 
algebraic manifold by one single al
gebraic equation? 

The main theorem of Cayley forms, proved by 
Chow, asserts the existence of a set of algebraic 
relations among the coefficients of a form 
f(u, d 1l, . . . , ddl), necessary and sufficient in 
order that it be the Cayley form of a manifold 
M. In this situation, I, Matsusaka, and students 
of algebraic geometry in Kyoto University started 
using "Chow forms" (instead of Cayley forms, 
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Wei-Liang Chow (left) with jun-ichi lgusa (center) and Shing-Tung 
Yau (right) around 1991. 

etc.), "Chow points", and "Chow varieties", pos
sibly for the first time in the world. 

I met Professor Chow three times in 1954 at 
Princeton, Boulder, and Cambridge. My close as
sociation with him started in 1955, when he be
came the chairman of the mathematics depart
ment at Hopkins and I joined him with Sampson 
that year. Washnitzer came to Hopkins one year 
earlier and Dwork one or two years later. 

Chow was twelve years older than Dwork, 
and starting with him, we are each one year 
younger in alphabetical order. In 1959 Ab
hyankar also joined this by then well-established 
group of algebraic geometers with Chow as its 
leader. All young members had been either at 
Harvard or at MIT and had known each other 
since that time. We were very close both math
ematically and socially. Professors Weil and 
Zariski visited Hopkins regularly in those days. 
Among algebraic geometers of our age I re
member Lang very well as a regular visitor. Those 
were some of the most fondly remembered years 
of my life, and I would think that a similar feel
ing might be shared by all of us. 

It is a historical fact that this school of alge
braic geometry was "created" by Professor Chow. 
He was very open and free in expressing his 
ideas while they were still in a nebulous state. 
We often saw how many of those ideas evolved 
into beautiful theorems. We were attracted by his 
openness and impressed by his superb geo
metric intuition. Furthermore, as Washnitzer 
used to mention, Chow founded this school 
without causing any financial strain to the uni
versity. I might add that Professor Chow's wife, 
Margot, also contributed to our social closeness 
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at that time. We became almost like relatives
some of us even spent summers together with 
the Chows at China Lake, Maine. 

In the spring of 1962 Professor Chow suc
ceeded in persuading Professor Kodaira to come 
to Hopkins. Kodaira had already spent the year 
1950-51 at Hopkins to work with Chow. Also al
most all of us spent a month at Boulder with Ko
daira in 1954. With Kodaira's arrival in Septem
ber the school of algebraic geometry at Hopkins 
reached its peak, and it was compared favorably 
by Grothendieck and others with the Harvard 
school of algebraic geometry with Zariski as its 
leader. As happens at almost all phases of human 
history, once a peak is reached by definition, a 
decline becomes inevitable. The primary reason 
for the decline of Hopkins school of algebraic 
geometry was the lack of funds to sustain it. 
Young members of the school who came mostly 
as assistant professors were no longer young. 
Furthermore, due to the excellent pieces of work 
they produced, most of them started getting of
fers from other leading universities, which Hop
kins found very difficult to match. Even with his 
unusual administrative talent, Chow had to watch 
the breakup of the school he created knowing 
that the leaving members who were so dear to 
him were irreplaceable. In the year 1965, when 
Kodaira left Hopkins, Chow stepped down from 
his chairmanship and was succeeded by Pro
fessor Hartman. 

The Hopkins mathematics department en
tered a new era with Hartman as its chairman. 
The country itself was changing at that time, and 
Chow was supportive of Johnson's Great Soci
ety Program. However, both Professor and Mrs. 
Chow held a traditional view on family. I re
member the story they told us much later about 
their youngest daughter: She and her husband 
graduated from Harvard Law School, but after 
having children she quit being a full-time lawyer 
because she felt that the keeping of her house 
was her primary responsibility. They supported 
her view wholeheartedly. 

Professor Chow retired from Hopkins in 1977. 
We continued to meet socially at large parties 
with other departmental members and also at 
several of their favorite restaurants two or three 
times a year. At one such evening he showed us 
his stamp collection. Chow was a stamp collec
tor well known not only among mathematicians 
but also among professional stamp collectors. 
He said that the book he showed us was not his 
best, which were kept in a safe at their bank. To 
us, however, the book with so precisely and 
beautifully arranged stamps became an object 
of art-itwas simply fantastic. I might also men
tion another story. This was in the late 50s, and 
we were living next to each other on a street 
called Midwood Avenue. He said that he was 
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going to have a house built-he had bought a lot 
and was just trying to find a builder. He showed 
me the blueprint of the house, which he himself 
drew up. It turned out, however, that he was un
able to find a builder, because no one wanted to 
sign a contract with a customer who knew, at 
least theoretically, far more about home design, 
construction, and materials than any builder. 

In the later years of our meetings, Professor 
and Mrs. Chow often mentioned the time when 
they were in China. After their marriage in Ham
burg in July of 1936, they left Nazi Germany for 
China, and Chow started teaching at the Central 
University in Nanjing in September of that year. 
However, only one year later they found that 
China was no better than Germany. Imperial 
Japan enlarged a small fight on July 7, 1937, at 
the Marco Polo Bridge near Beijing to a system
atic invasion of China. On August 13 a skirmish 
occurred in Shanghai, and on December 13 the 
"Rape of Nanjing" started. Fortunately they es
caped Nanjing in September of that year to 
Chow's birthplace, Shanghai. Shanghai being an 
international city, they felt safer there. They told 
us, however, that Shanghai at that time was quite 
similar to the Shanghai described in S. Spiel
berg's movie, Empire of the Sun. In the first two 
to three years in China, Chow was still able to 
communicate with mathematicians in Europe, es
pecially with van der Waerden. However, during 
the remaining eight years before he came to the 
United States the situation became so bad that 
he was unable to continue his mathematics. He 
told us more than once that it was Professor 
Chern who encouraged and helped him to come 
back to mathematics. Chow came to the Institute 
for Advanced Study in Princeton in March of 
194 7 and to Hopkins in the fall of 1948. He went 
on to say that without Chern's friendship that 
might not have taken place. 

The last time we met Professor and Mrs. Chow 
socially was in August of 1994, and the last time 
we saw Chow was in June of 1995. He died peace
fully shortly after that at 2 a.m. on August 10. 
The memory of Professor Chow in those who 
knew him and the mathematics he created will 
live on. I feel fortunate to have known a great 
man like Professor Wei-Liang Chow for forty 
years and am grateful for his kindness during 
those years. 
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ANew Max-Planck 
Institute for Mathematics 
in the Sciences in Leipzig 

]iirgen ]ost, Stefan Muller, and Eberhard Zeidler 

The German Max-Planck Society recently decided 
to found a Max-Planck Institute for "Mathemat
ics in the Sciences" in Leipzig in the state of 
Saxony in former East Germany. The official 
opening ceremony will take place on October 2, 
1996. The new institute is the second Max-Planck 
Institute devoted to the mathematical sciences 
after the one in Bonn, whose founding director 
was Friedrich Hirzebruch. 

The purpose of the Institute will be to carry 
out research in pure and applied mathematics, 
to foster the dialogue between mathematics and 
the sciences, and to integrate modern scientific 
advances in the sciences into mathematics. His
toric experience shows that problems from 
physics, chemistry, biology, and other sciences 
have inspired new developments in mathemat
ics, while mathematics in turn has had a pro
found impact on these fields. Fourier's analysis 
of the heat equation, for example, led to the de
velopment of harmonic analysis; Gauss's work 
as a surveyor inspired his theory of surfaces 
and the development of differential geometry, 
which now forms the basis of general relativity 
and the Standard Model in particle physics; 
Heisenberg's formulation of quantum mechan
ics accelerated the development of functional 
analysis and operator theory; research in non
linear dynamics was partly motivated by and 
had a strong impact on celestial mechanics; the 
theory of compensated compactness partly grew 
out of problems of the binding of atoms; and 
gauge field theories have deep connections with 
topology and geometry. 

To foster the exchange of ideas, the Institute 
will have a few permanent positions and a vari
ety of temporary positions for young scientists, 
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as well as an active program of long- and short
term visitors. It is planned to build up some re
search groups that will work together on specific 
projects. 

Among the visiting positions there will be a 
particularly distinguished "Sophus Lie Visiting 
Professorship", for which eminent senior scien
tists will be invited for one- or two-year terms 
in order to stimulate the exchange between 
mathematics and the sciences. The name for 
this position has been chosen in honour of Nor
wegian mathematician Sophus Lie (1842-1899), 
who worked in Leipzig from 1886 to 1898 and 
whose deep theories of symmetry groups and 
differential equations have had a profound and 
decisive influence on the development of twen
tieth-century theoretical physics. 

The main areas of mathematical research will 
be analysis, geometry, and mathematical physics. 
A prominent theme will be the theory of non
linear partial differential equations. Specific top
ics will include Riemannian and algebraic geom
etry as well as their interaction with modern 
theoretical physics (harmonic maps, minimal 
surfaces, Ricci flow, mean curvature flow, Yang
Mills and Seiberg-Witten equations), mathemat
ical models in materials science (microstruc
ture, homogenization, phase transitions, 
fracture, interfaces and thin films), continuum 
mechanics (elasticity, fluid and gas dynamics), 
nonlinear waves and pattern formation, many
particle systems, phenomena in general relativ
ity, quantum field theory, neural networks, and 
models of cognition. Most of these models lead 
to strongly nonlinear partial differential equa
tions, whose solutions typically exhibit singu
larities as well as complex oscillation and con-
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centration effects. In applications these effects 
manifest themselves as shock waves, defects, tur
bulence, microstructure, and nucleation. At the 
same time the analysis of singularities also lies 
at the heart of many geometric phenomena. A 
better understanding of singularities and oscil
lation effects will require a sophisticated com
bination of modelling and analysis in order to 
isolate the significant mathematical objects. 

Interaction with the sciences will include a 
broad spectrum of topics, ranging from fields 
that already have a strong interaction with math
ematics, such as particle physics or continuum 
mechanics, to areas whose mathematization is 
just beginning, such as cognition or materials sci
ence. 

To complement analysis and modelling by 
numerical simulation, it is also planned to build 
up a research group in scientific computing. 

The Institute plans an active interaction and 
collaboration with the universities in the region, 
in particular with the mathematics department 
of the University of Leipzig. That university has 
a long and distinguished tradition as one of the 
oldest German universities. Among its students 
was Gottfried Wilhelm Leibniz. The modern 
mathematics department was created by Felix 
Klein. Other mathematicians besides Lie and 
Klein who worked in Leipzig include August Fer
dinand Mobius, Carl Neumann, Adolf Mayer, 
Otto Holder, Paul Koebe, Leon Lichtenstein, Gus
tav Herglotz, Eberhard Hopf, Bartel van der Waer
den, Ernst Holder, Erich Kahler, Herbert Beckert, 
and Paul Giinther, to name but a few. Famous sci
entists in Leipzig include Wilhelm Ostwald, Paul 
Flechsig, Wilhelm Wundt, and Werner Heisen
berg. The city of Leipzig has about half a million 
inhabitants. It is the site of an important in
ternational trade fair and prides itself on a rich 
culturallife. 

The Institute will start with a board of three 
directors consisting of Eberhard Zeidler, Jiirgen 
Jost, and Stefan MUller, with Jiirgen Moser as sci
entific advisor. 

Eberhard Zeidler will be the managing direc
tor. He was born in Leipzig in 1940. In 1959 he 
enrolled at the University of Leipzig as a student 
of mathematics and physics but was dismissed 
from the university for political reasons between 
1961 and 1964. He obtained his Ph.D. in 1967 
with Herbert Beckert. In 1970 he became an as
sistant professor in Leipzig, and in 1974 he was 
promoted to full professor. He is interested in 
classical and modern mathematical physics, in
cluding fluid dynamics, elasticity theory, and 
quantum field theory, nonlinear partial differ
ential equations, the calculus of variations, and 
infinite-dimensional dynamical systems, in
cluding bifurcation theory. 
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Jiirgen Jost was born in Munster in 1956. He 
studied mathematics, physics, economics, and 
philosophy in Bonn-from 1975 to 1980. In 1980 
he obtained his Ph.D. in mathematics under Ste
fan Hildebrandt. He has been a professor at the 
Ruhr University in Bochum from 1984 to 1996. 
In 1993 he was a recipient of the highest Ger
man research award, the Leibniz Prize of the 
DFG (German Research Society). His research in
terests include Riemannian, Kahlerian, and al
gebraic geometry, in particular in connection 
with nonlinear PDE and mathematical physics; 
the calculus of variations; and certain questions 
in theoretical biology and cognition. 

Stefan MUller was born in 1962 in Wuppertal. 
He studied mathematics and physics at Bonn Uni
versity, at Heriot-Watt University in Edinburgh, 
and at the University of Paris, obtaining his Ph.D. 
with John Ball in 1990. He became a professor 
in Freiburg in 1994 and at the ETH Ziirich in 
1995. At the first European Mathematical Con
gress in Paris in 1992, he was one of the recipi
ents of the award of the Congress for junior re
searchers. In 1993 he obtained the Max-Planck 
Prize for his collaboration with Vladimir Sverak. 
His research focuses on the mathematical foun
dations of the material sciences, microstruc
tures, micromagnetism, continuum mechanics, 
singular perturbations, and on the theory of 
nonlinear PDE and the calculus of variations. 

Jiirgen Moser, who will act as external scien
tific advisor, was born in Konigsberg in 1928. He 
was a student in Gottingen from 1947 to 1952 
with F. Rellich and C. L. Siegel. In 1952 he ob
tained his Ph.D. Between 1955 and 1960 he held 
positions at New York University and MIT. In 
1960 he became a professor at the Courant In
stitute, acting as its director from 1967 to 1970. 
In 1980 he moved to the ETH Ziirich, where he 
was director of the mathematical research in
stitute (FlM) until his retirement in 1995. For his 
many distinguished and profound contributions 
to mathematics (Nash-Moser iteration; KAM the
ory and its applications to celestial mechanics; 
Moser iteration technique in PDE; his work on 
spectral theory, calculus of variations, differen
tial geometry, complex analysis, ... ) he was 
awarded the Wolf Prize in 1994, one of the high
est international distinctions in mathematics. 
He also received the George D. Birkhoff Prize in 
Applied Mathematics of the American Math
ematical Society in 1968, the Craig Watson Medal 
of the National Academy of Sciences of the USA 
in 1969, the L. E.]. Brouwer Medal (Groningen) 
in 1984, and the Georg Cantor Medal of the DMV 
in 1992. A more detailed presentation of his 
work and achievements can be found in E. Zehn
der, Cantor-Medaille fiir ]urgen Moser, Jber. DMV 
95 (1993), 85-94. 
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A Mathematician Reads 
Social Text 

New York University mathematical physicist 
Alan Sakal published in the postmodern hu
manities journal Social Text a parody entitled 
"Transgressing the Boundaries: Toward a Trans
formative Hermeneutics of Quantum Gravity" [1]. 
His point in doing so was to test whether the field 
of "cultural studies of science" was seriously 
lacking in "intellectual standards". His article is 
nonsense from start to finish but was still pub
lished. He revealed the hoax in another article 
in Lingua Franca [2]. The incident and reactions 
to it, now being called the Sakal Affair, have re
ceived wide coverage in The New York Times 
[3]. 

Of course, Sakal's experiment does not set
tle the issue but rather points to the need for fur
ther study. Did he merely pull a fast one on the 
editors of Social Text, or is the field known as 
the social or cultural studies of science itself truly 
bunk? In an attempt to answer this question I 
have read the other articles in the issue of So
cial Text in which Sakal's article appeared. It 
was a special issue devoted to what the editor 
calls "Science Wars", (capitalS, capital W). The 
call for a special issue on this topic was moti
vated as a response to the book Higher Super
stition; The Academic Left and Its Quarrels with 
Science, by Paul Gross and Norman Levitt (Johns 

Michael C. Sullivan is assistant professor of math
ematics at Southern Illinois University at Carbondale. 
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The author would like to thank the editors of Notices 
and Hillary Tulley for helpful comments on earlier 
drafts of this essay. 
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Michael C. Sullivan 

Hopkins University Press, 1994 [see the article 
by Evan M. Harrell, this issue, pp. ?????]). 

What follows are a few observations on some 
of the other articles in the Science Wars issue of 
Social Text. 

Andrew Ross: Introduction 
Andrew Ross edited the issue of Social Text in 
question and wrote an introduction for it. Ross 
makes clear that his sympathies lie with those 
who seek to "uncover the gender-laden and racist 
assumptions built into the Euro-American sci
entific method," and "to create new scientific 
methods rooted in the social needs of commu
nities and accountable to social interests other 
than those of managerial elites in business, gov
ernment, and the military." If he substituted 
"scientific establishment" for "scientific 
method", he would be articulating a legitimate 
political program with which I myself would 
have at least some sympathy. 

Perhaps he has merely gotten his terms con
fused. Is he really criticizing the scientific 
method itself? How would he change it? We read 
on. 

The unjustified conferral of expertise 
on the scientist's knowledge of, say, 
chemical materials, and not on the 
worker's or the farmer's experience 
with such materials, is an abuse of 
power that will not be opposed oral
tered simply by demonstrating the 
socially constructed nature of the 
scientist's knowledge. That may help 
to demystify, but it must be joined by 
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insistence on methodological reform 
- to involve the local experience of 
users in the research process from 
the outset and to ensure that the 
process is shaped less by a manu
facturer's interests than by the needs 
of communities affected by the prod
uct. 

One does not have to look far to find poten
tial for serious negative outcomes for working 
people arising from Ross's position. The New 
York Times (6/14/1996, p. A4) reports that pot
tery makers, including children, in Mexico are 
being exposed to high levels of lead from the 
glazes they use. People who use the pots are also 
at risk The workers, however, do not believe this. 
But the lead does not care who believes what. 
Lead is real and so are its effects. The Mexican 
government has only recently developed lead
free glazes. The potters will likely switch, but 
only because U.S. import restrictions are hurt
ing their business. "The potters remain con
vinced that the lead scare is simply a foreign con
spiracy," the Times reports. Here we have a 
difficult problem where science, economics, and 
cultural pride all meet. This is the type of prob
lem natural and social scientists should be work
ing on together. But Ross's approach confuses 
the issue and hence weakens progress towards 
a goal that I share. 

Still skeptical? Don't think someone as edu
cated as Ross could fall into such a trap? Think 
again: " ... we begin to talk about different ways 
of doing science, ways that downgrade method
ology, experiment, and manufacturing in favor 
of local environments, cultural values, and prin
ciples of social justice." Ross is unwilling, on prin
ciple, to separate his political views from his 
analysis. There is nothing wrong with having a 
political agenda or using it as a basis from which 
to formulate questions for study. But you can
not answer questions about science, or even pol
itics, with your politics. Ross asserts that that 
which he does not like should be downgraded, 
while politically good things should be elevated 
to the status of science. It does not matter that 
"manufacturing" has nothing to do with "doing 
science"; capitalists like manufacturing, and sci
ence was created under capitalism. It reminds 
one of an ideologue who evaluates art based on 
the politics of the artist. 

In a response to Sakal's revelation that his ar
ticle was a hoax, Ross wrote: "Prior to deciding 
whether science intrinsically tells the truth, we 
must ask, again and again, whether it is possi
ble, or prudent, to isolate facts from values"[4]. 
In the analysis of complex social questions the 
separation of facts from values may be a diffi
cult and problematic task And it is precisely here 
that scholars in the humanities can be of service 
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to the common good. For while I cannot prove 
that the separation of facts and values is a nec
essary step in solving problems, Ross and, as we 
will see, others provide us with ample empirical 
evidence that this is so. 

Sandra Harding: Science Is "Good to 
Think With" 
From the title of this article I thought I might be 
in for a pleasant relief. No such luck Criticisms 
of social studies of science are made by the "an
tidemocratic right" who "virtually never contest 
the accuracy of social studies of science" but 
merely engage in "ridicule". The desire to ridicule 
is indeed a difficult beast to tame. 

The conceptual frameworks of mod
ern physics, chemistry, and biology 
on the one hand and environmental 
sciences on the other hand do not fit 
together perfectly. The latter require 
learning [my emphasis] to negotiate 
between the principles of those mod
ern sciences and of both local and so
cial knowledge of environments, nei
ther of which has a place in the 
conceptual frameworks of those 
modern sciences .... Indeed, the con
ceptual frameworks of those three 
modern sciences no longer appear 
unifiable .... 

I can agree with Harding that the interdisci
plinary work needed to do environmental stud
ies is hard and involves transgressing both in
tellectual and administrative barriers. But she is 
not simply advocating better management of 
science. She believes that since different cul
tures intersect nature in nonidentical ways that 
they should or will produce different sciences. 
(Likewise, men and women would produce mas
culine and feminine sciences.) And these sci
ences are not integratable. "Different questions 
produce different answers containing distinctive, 
sometimes conflicting, representations of na
ture and, indeed of science, and the represen
tations that conflict do not fit together like pieces 
of a jigsaw puzzle," Harding writes. 

Postmodernists tend to view the world as a 
collage of images and believe that the use of rea
son as a means to gain a unified picture of na
ture or society is a project that is running out 
of steam in this, the postmodern age. My view 
is that the engine is sound but the hill is steep. 
Politically and culturally, Western countries are 
looking more like collages. Leftist programs to 
challenge the power of capital have been set 
back While it is true that reason and objectivity 
are not all powerful, it seems to me that in the con
fusion and frustration of the moment Harding is 
retreating rather than finding new paths up. 
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Emily Martin: Meeting Polemics with 
Ire nics 
An irenic, Martin tells us, is like a polemic only 
friendlier, and indeed she is. Her article is a 
search for "common ground" between the social 
and natural sciences and among the social sci
entists themselves, who, it seems, don't always 
see eye to eye on questions about the nature of 
science. 

As an example of some of her very interest
ing work she recounts an experience she had 
while giving a talk to medical students on how 
our perceptions of the body are influenced by 
our culture. Several female students told of how 
in their gross anatomy class they were instructed 
to remove the breasts if their cadaver was female 
and dispose of them. Martin encouraged them 
to pursue the matter. "At stake," Martin writes, 
"is what counts as knowledge and who gets to 
determine this." If she had said, "what knowledge 
counts", I would have no qualms. If it were not 
for the context in which her essay appears, I 
would pass this over as merely poor wording. But 
it is at just this point that some of Martin's col
leagues go so far astray. Later in the article Mar
tin too falls into the same trap but is not snared 
as badly. 

As part of her work on the impact of AIDS on 
local communities, Martin interviews John Mar
cellino of Baltimore, Maryland. Marcellino re
lates his and his community's fears of the epi
demic. In doing so-and she quotes him at 
length-he gives an analysis of the different so
cial groups in his neighborhood and describes 
how his people fit into the larger society and its 
power structures. 

However compelling the problems 
Marcellino raises (and the fact that he 
is able to articulate them), by itself his 
story would not count as doing "so
cial science". What counts as "sci
ence" is in part an effect of institu
tions (giving credentials, granting 
authenticity, and so on). By himself 
Marcellino has none of these things. 
This is where the institutionalization 
of feminism in the academy plays a 
small but crucial role. In this partic
ular example, it is my position in a 
university, itself made possible by 
the activities of earlier generations of 
feminists, that gives me the time and 
resources to talk to people like Mar
cellino and to publish books and ar
ticles (and give lectures) in which I 
argue that what he says should begin 
to participate in what counts as so
cial science. 
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It is a common view, I suspect, among social 
critics of science that scientists only count as sci
ence that which is produced by people with "cre
dentials". To cite but two counterexamples, Yuji 
Hyakutake's discovery of a comet now bearing 
his name [5], an event not at all uncommon in 
astronomy, and of course the Indian math
ematician Ramanujan (see, for example, [6]). 

The deeper question though is, is Marcellino 
"doing science"? I believe the answer is no. He 
is not systematically collecting data or present
ing it in verifiable ways. He is engaging in a so
cial analysis that is important. Writing a poem 
about AIDS might have political, educational, 
and artistic value, but it is not science. If Mar
tin really believes Marcellino is doing science, I 
would hope that she is giving him a share of her 
honorariums and royalties. If not, shouldn't he 
start talking to a lawyer? 

I believe that it is very likely that Marcellino 
is capable of doing science. If Martin were to 
work with him and his neighbors, showing them 
how to conduct and document surveys and focus 
groups and how to dig through medical records 
and transcripts of city council meetings and 
helping them to write reports and papers, then 
Marcellino would be doing science. Then the 
mumblings and whinings of the people could be
come articulate voices for change resonating 
through the halls of power. But to say Marcellino 
is doing science now is to lock him into his place 
~ow. It seems to me that what Martin is saying 
IS that what Marcellino needs in order to be 
counted as doing science are someone else's 
credentials to piggyback on rather than training 
in scientific methodology. If this is her meaning, 
I cannot disagree more, though I do so respect
fully. 

Langdon Winner: The Gloves Come Off 
Despite his title, I found Winner's essay quite en
lightening. Like Martin's it is well written and free 
of jargon. It starts by outlining four broad areas 
into which science and technology studies tend 
to fall: (1) the history of science and technology, 
(2) sociological and political analysis of scientific 
communities, (3) analyses and critiques of spe
cific technologies (e.g., nuclear power), and (4) 
philosophical criticisms of how the scientific 
lookout and technology have affected modern 
lifestyles and values. He is up front about his own 
background and political framework: 

My own work, for example, flows pri
marily from two of these: expressing 
a desire to confront what I perceive 
to be a systematic disorder in mod
ern life, a disorder manifest in tech
nology-centered ways of living that I 
regard as unfriendly to any sane as-
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piration for human beings; and ap
plying concepts and approaches of a 
particular discipline, political theory, 
to questions about the significance of 
technology for political life. 

Notice here that there is a clear division be
tween the political agenda and the program of 
research. They are separated by a semicolon. I 
find myself wishing to dialog with Winner al
ready. I would like to know more about his cri
tique of technology-centered modern life. But I 
also want to tell him that I have strong reserva
tions about his political analysis of the scientific 
community. 

As David Dickson has noted, the late 
19 70s and early 1980s ... were years 
that witnessed a shift in the rela
tionships between science and soci
ety. During the previous decade, sci
entists found themselves subject to 
pressures to orient research toward 
national priorities in health care, en
vironmental clean-up, and energy re
search. Many scientists came to be
lieve that the public's influence on 
R&D had grown too large, that the di
rection of science by political poli
cymakers had gotten out of hand. 
Dickson argues that scientists, galled 
by what they regarded as excessive 
democratic control of research agen
das, were more than willing to form 
alliances with other sources of so
cial control. Hence, during the Reagan 
era scientists supported a turn away 
from research agendas shaped by a 
sense of social need toward R&D 
geared to the ongoing military 
buildup and the quest for "national 
competitiveness" expressed in pri
orities of business firms. 

In the reference to Dickson in his book The 
New Politics of Science, (Pantheon Books, New 
York, 1984), Winner's characterization appears 
to be more one-sided than what Dickson claims. 
Still, I find myself in a similar position to the so
cial critics of science. Dickson's claims do not jibe 
with my own experience, yet I lack the time and 
background to present a detailed alternative. 
The issue of the political role of the scientific 
communities is clearly very important, and char
acterizations similar to the one above are re
peated by other authors in this issue of Social 
Text. I do not trust the objectivity of their analy
sis, yet a knee-jerk defense of scientists' roles 
would only make matters worse. An objective 
analysis of the political functioning of scientists 
and their organizations would be important to 
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the improvement of democracy and may indeed 
cause us to develop new ethical norms and more 
democratic organizational strategies. This, it 
seems to me, is an area where serious dialog and 
debate could be of great use. 

Sarah Franklin: Seeing through the 
Science Wars 
In the movie Monty Phython and the Holy Grail 
there is a scene in which the village people are 
about to burn a woman for witchcraft. But one 
of the knights-to-be intervenes and insists that 
they must prove that the woman is indeed a 
witch or let her go. How to do so? Well, what else 
burns? Why, wood burns. And what else does 
wood do? Why, it floats on water. And what else 
floats? Why, a duck floats. Thus, if the woman 
is a witch, she must weigh the same as a duck. 
Of course! A duck is brought out and it and the 
woman are placed on opposite sides of a scale. 
Sure enough, they weigh the same! 

By a similar concatenation of fact and fal
lacy, Franklin shows that the book Higher Su
perstitions is linked to the antiabortion move
ment. I kid you not. Her article makes Sakal's 
parody look reasonable. Here is a sentence from 
her concluding paragraph: "Like Randall Terry 
and the Operation Rescue campaigners, Gross 
and Levitt espouse a paternalistic Right-to-Life 
discourse concerning the vital essence of the 
scientific ethos, and the importance of its sal
vation on behalf of our children's futures." 

Conclusions 
Having read only one issue of this one journal, 
Social Text, it would be premature of me to pass 
judgment on the entire field of social studies of 
science. I can say that my initial impressions 
are as follows. The field seems very uneven. 
There are serious scholars doing interesting if 
controversial work and with whom dialog and 
debate with the scientific community might well 
be fruitful. There are also many, including some 
who are prominent in the field, for whom ide
ology is paramount over objective scholarship. 
They seem to view intellectual standards as po
litical barricades. The situation is perhaps anal
ogous to the field of psychometrics (IQ testing), 
which in my view is dominated by persons with 
right-wing and elitist political agendas. This is 
not reflective of psychology as a whole or of 
conservative politics as a whole. Likewise, the un
fortunate prominence of some dubious schol
arship in the field of social science studies should 
not be held against the field as whole or be seen 
as typical of the political left. It is up to rigor
ous researchers and scholars, of whatever po
litical persuasion, to uphold high standards and 
expose those whose work does not measure up. 
It is also important that this be done through nor-
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mal academic mechanisms and not be used by 
outside political forces to promote antiintellec
tual hysteria. This is tricky, as it is equally im
portant in a democratic society for the public to 
observe and participate in such a process. 

What To Do? 
In the conclusion of their book, Gross and Levitt 
recommend that science and math faculty play 
a more active role in tenure and curriculum is
sues in the departments of those who attempt 
to use or evaluate the natural sciences but lack 
training in them. I would like to suggest some 
additional avenues. Might not it be possible to 
develop an Introduction to the Natural Sciences 
course for graduate credit aimed at interested 
humanities students? I admit that it is not easy 
to see how such a course would be structured. 
But I think the idea is worth exploring. Another 
possibility is to have science and math re
searchers give regular expository guest lectures 
on their work to humanities and social studies 
departments. Perhaps interdepartmental "ex
change" programs could be negotiated. While I 
doubt "hard core" postmodernists would be won 
over, such effects could open lines of commu
nication and narrow the cultural gaps in the 
academe. 

References 
[1) Social Text, nos. 46-47, (Spring-Summer) 1966. 
[2) A. SOKAL, A physicist experiments with cultural 

studies, lingua Franca, (May-June) 1996, 62-64. 
[3) The New York Times (May 18, 1996), front page. 

Also see Op-Ed pieces by Stanley Fish (May 21) and 
Edward Rothstein (May 26) and the Letters page 
of May 23. 

[4) Social Text's Web page: http: I /www. desi gnsys. 
com/ soci a 1 text/. The response will appear in 
Lingua Franca. 

[5) ]. SmBLEY, Astro forum: String time for Hyakutake, 
Astronomy (July 1996), 22-24. 

[6) G. ANDREWS, An introduction to Ramanujan's 
"lost" notebook, Amer. Math. Monthly 89 (1976), 
89-108. 

OCTOBER 1996 

Assistantships 
and 
Graduate 
Fellowships 

~!~~ematical Science·s 

NOTICES OF THE AMS 1131 



A Report from the Front of 
the ''Science Wars'' 
The controversy over the book Higher Superstition, by Gross 
and Levitt and the recent articles by Sokal 

Evan M. Harrell II 

1132 

The OAMSRPDAAAS (Official AMS Representa
tive to the Physics Division of the American As
sociation for the Advancement of Science) was 
trying to look wise at a meeting in Baltimore last 
February, while silently wondering whether his 
was the absolutely most obscure bureaucratic po
sition in North America academia. He was di
verted from this relatively engrossing problem 
of optimization by the appearance of one 
Bernard Ortiz de Montellano, bearing tidings of 
the sorry state of precollege science education, 
with particulars about how and why the school 
boards of Portland, Oregon, and some other lo
calities have adopted curricula full of nonsense. 
Ordinarily, your representative discounts tales 
of "political correctness", because he has always 
found it difficult to believe in the existence of 
things for which he has little direct evidence 
and Georgia Tech is no hotbed of PC. On the 
other hand, he has had some not altogether pos
itive experiences with school boards, so his in
terest was aroused. 

Among other things he learned that this and 
other attacks on science have been thoroughly 
discussed in Higher Superstition: The Academic 
Left and its Quarrels with Science, by Virginia bi-
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ologist Paul R. Gross and Rutgers mathematidan 
Norman Levitt [5]. The assembled sctentists in 
Baltimore were avidly reading the book and re
porting that it was "a real eye-opener" and "not 
just the usual anti-PC screed". Best of all, it was 
on sale! At that time before a recent prank by 
Alan Sakal, a mathematical physicist at NYU, 
focussed the mass media on tensions between 
scientists and the "academic left", most scien
tists were astonished to be told that there are 
sodal sdentists and humanities scholars who be
lieve not only that they have produced incisive 
and significant criticism of the role of science 
in society but that they have also revolutionized 
its methods, its content, and its claim to truth
fulness. Can a revolution have occurred in sct
ence without scientists being aware of it? Just 
what are these critics saying, and are the at
tacks on science something sctentists need to 
worry about? 

Gross and Levitt have dealt with these ques
tions and written a call to arms for the com
munity. The "left", as seen by Gross and Levitt, 
is quite diverse, including those labeling them
selves feminists, ecological activists, afrocen
trists, and others, but the greatest concern is with 
a movement in the tradition of postmodern lit
erary theory, called "cultural studies". (The some
what fluid terminology also includes "sdence 
studies" and some other variants.) Attacks from 
the other side- creation science and so on- are 
not discussed, mostly because they are virtually 
unrepresented on our own soil, the universities. 

At the beginning this book feels academic 
and formal, because the authors show off their 
vocabulary and because they protest painstak-
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ingly that their targets are limited to specific 
fools and foolishness and not to sociologists of 
science or the politically engaged at large, with 
whom they express sympathy. (Later events con
firm their decision to be careful in this regard.) 
It soon gets lively, however, as the case relent
lessly builds against the postmodern critics and 
others, damning them with their own words. 
These critics are depicted as ideologues with an 
intense envy of science, born of adolescent fix
ations on power and authority. Their analysis 
consists of "turgid and opaque" jargon and 
servile quotations from their intellectual idols, 
in defense of politically foreordained conclu
sions. With these shabby intellectual weapons 
they are furiously tilting at the windmills of sci
ence. An example is Stanley Aronowitz, whose 
Science as Power, is described as follows [5, pp. 
50-51]: 

Its chief method seems to be to in
voke from the philosophy of science 
as many names as possible ... names 
and phrases are simply run in and out 
of the text as props for Aronowitz's 
views. 

The view promoted in this influential book is 
described, by an admirer [9], as 

Critics like Stanley Aronowitz see sci
ence not as the realization of uni
versal reason but simply as an ide
ology with a power that extends well 
beyond its own institutions ... 

Most ridiculous are many critics who sling sci
entific terminology about with an air of author
ity, while revealing to anyone with technical 
training that they have not the slightest idea 
what it means. In examples drawn from math
ematics, they have picked up some vogue words 
like chaos and nonlinearity and have eagerly 
misunderstood them as showing that math
ematics has been fundamentally rethought and 
has retreated from its claim to objective truth. 
(The cultural critics have little to say about logic 
or the foundations of mathematics, where there 
are some longstanding and quite vexatious is
sues. They are instead drawing words and 
phrases selectively from the popular press.) Sim
ilar silliness is babbled about quantum and rel
ativistic physics and about other branches of sci
ence. Indeed, scientific objectivity is flatly 
rejected as a bogus and dangerous notion as
sociated with the evils of capitalism, colonialism, 
militarism, patriarchy, etc. Some advocate re
pression (6]: 

The "innocence" of science commu
nities ... is extremely dangerous to us 
all. Perhaps people who have exhib-
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ited tendencies toward such inno
cence should not be permitted to 
practice science or construct 
metatheories of science; they are a 
danger to the already disadvantaged 
and perhaps even to the species! 

Innocence in this context refers to doing pure 
research, carried on without political oversight. 

Finally, cultural critics declare victory over sci
ence: "We are witnessing the slow, discontinu
ous breakup of the old world-view according to 
which physical science offers context-free knowl
edge of the external world .... " [1] "Science is no 
longer accepted as a given without the media
tion of cultural codes, social and economic 
forces, and professional interests .... " [7] "It is safe 
to say that many of the founding certitudes of 
modern science have been demolished" [9]. The 
opinions of scientists on this point are not ac
tively sought. 

The indictment made in Higher Superstition, 
buttressed as it is with so many direct quotes 
and meticulous documentation, is forceful and 
persuasive. This reviewer took the next step and 
examined the works of many of Gross and 
Levitt's targets for himself and found it rather 
easy to locate additional dismaying examples. 
Not all of the crimes occur simultaneously, of 
course. Sometimes turgid and opaque prose 
shrouds a true statement, and sometimes igno
rance is quite nicely expressed. And there is 
even some good sense here and there - when 
they are not shouting slogans or pretending to 
know things they don't. 

Oh, for a Tom Wolfe to write a satirical novel 
about these folk! Or for an Alan Sokal to write 
a parody article and actually get it published in 
Social Text, a prominent journal of the cultural 
studies movement [14]! If cultural critics are 
free to use their (dim) lights to examine science, 
then it is fair to use the scientific method to ver
ify whether Gross and Levitt's description of 
them is accurate. In a companion article to his 
parody, published simultaneously in another 
journal [15], Sakal explains: 

... to test the prevailing intellectual 
standards, I decided to try a modest 
(though admittedly uncontrolled) ex
periment: Would a leading North 
American journal of cultural stud
ies-whose editorial collective in
cludes such luminaries as Fredric 
Jameson and Andrew Ross- publish 
an article liberally salted with non
sense if (a) it sounded good and (b) 
it flattered the editors' ideological 
preconceptions? 

The parody was a pastiche of left-wing cant, 
fawning references, grandiose quotations, and 
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outright nonsense, centered on the claim that 
physical reality is merely a social construct. In 
defense of their decision to accept Sakal's arti
cle, the "editorial collective" has revealed that it 
makes decisions according to postmodern stan
dards unhampered by such quaint traditions as 
peer review [13]. 

But wait ... aren't the portraits painted by 
Gross and Levitt and illuminated by Sokal a bit 
too familiar? Could we have glimpsed some
thing not so different when we last peered into 
our collective mirror? Mathematics and science 
certainly have idols and personality cults. How 
often does a seminar speaker explain that a 
problem is important because such and such a 
famous mathematician said it was? Believe it or 
not, we have jargon. As for puffery and preten
sion, have you never read an article in "applied" 
mathematics which starts by grandly stating 
that the equation about to be given a wonderful 
analysis is of utmost importance for a long list 
of branches of physics? Details about these ap
plications may be in shorter supply than future 
citations in The Physical Review. 

Most but not all readers of stories about the 
Sokal affair in the mass media are on the side 
of scientific rationality in the dispute. Others 
view it as a turf war between two similar com
munities of self-important pedants, one of which 
happens to have scored off the other. Objec
tively, the enemies of science cannot simply be 
dismissed as fools (not all of them all of the time), 
and indeed they are disturbingly like ourselves 
in many ways. 

This suggests another modest experiment: 
Could a parody be published in a serious math
ematical physics journal, for example, if it used 
authentic-sounding jargon and made references 
to fashionable trends in the field? Spoof posters 
are not uncommon at meetings, but they are 
recognized for what they are (by most onlook
ers most of the time). This experiment too has 
been carried out at least twice to my knowledge, 
in July 1988 and in October 1993, by investiga
tors who prefer to remain anonymous. The re
sult? Alas, the counterrevolutionary cads who 
edit our publications, with their retrograde al
legiance to objectivity and peer review, would not 
even let such an article into a conference pro
ceeding or mp-arc, the electronic archive. 
Strangely, there seems to be a correlation be
tween belief in objectivity and quality control. 

The correlation is not perfect; scientific error 
and even fraud get published from time to time, 
and clever parodies might have a decent chance 
of appearing in some journals devoted to the 
softer sciences. Systematic experiments quanti
fying the susceptibility to parody of various aca
demic disciplines-in units called the sokal, the 
millisokal, etc.-could be quite revealing. Even 
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more revealing would be the response to the par
ody, judging from the recent affair. In the case 
of Social Text, Sakal's experiment not only 
brought out its lack of scholarly review but also 
found the editors so far out to sea that they had 
trouble understanding the point of the parody. 
Perhaps, one said, Sokal just had a "change of 
heart" when he revealed the hoax [13]. 

The sanctimonious tone of the critics upon 
being criticized can be pretty funny when set be
side their other writings. For instance, Andrew 
Ross, the editor of Social Text, usually writes ag
gressively (he's not one of the turgid and opaque 
ones): "Be prepared for another season of asi
nine anecdotes about feminist algebra, [etc.]" 
[10], and "This book is dedicated to all of the sci
ence teachers I never had. It could only have been 
written without them" [11] are typical. After his 
own nose was tweaked, the aging enfant terri
ble and his coeditor wrote [13]: 

This breach of ethics is a serious mat
ter in any scholarly community, and 
has damaging consequences ... 
[Sakal's] adventures in Postmodern
Land were not really our cup of tea ... 
Why does science matter so much to 
us? Because its power, as a civil reli
gion, as a social and political au
thority, affects our daily lives and 
the parlous condition of the natural 
world more than does any other do
main of knowledge. 

Notice that the power of science has appar
ently nothing to do with its content. The passage 
ends with: 

Should non-experts have anything to 
say about scientific methodology and 
epistemology? After centuries of sci
entific racism, scientific sexism, and 
scientific domination of nature one 
might have thought this was a perti
nent question to ask. 

Here and elsewhere [10, 4], Gross, Levitt, Sokal 
and other scientists are charged with arrogantly 
opposing any examination of science by out
siders, but this is squarely contradicted by the 
evidence of their words. Of course, science is an 
appropriate object of study by anthropologists, 
sociologists, historians, and philosophers, and 
of course it exists in a political context. But the 
examination should be intelligent and honest. 
Humbug, on the other hand, cries out to be ex
posed, and it has been. Obviously, defensiveness 
is a motivation, but Sokal was feeling more de
fensive about left-wing politics, of which he is 
an adherent, than about science. He feels that 
left-wing politics has been damaged by its as
sociation with nonsense, whereas science has 
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been unscathed [15]. Sokal is far from alone on 
the left in his dismay at sharing the company of 
the cultural critics [8]. Or perhaps this is a naive 
view: Despite contrary evidence, Ross has clev
erly deconstructed Gross, Levitt, and even Sokal 
into the far right wing: 

The erosion of the Cold War funding 
contract with the state, combined 
with the decrease in public respect 
for scientific authority, has created a 
demand for scapegoats in the de
monic form of politically motivated 
scholars in science studies. Accord
ingly, Gross, Levitt, Sokal, and others 
are simply recycling all of the usual 
suspect ideas from the Culture Wars 
in order to persuade scientists ... to 
get involved in the academic P.C. 
wars. 

[12] (see also [10, 8]). How could anyone imag
ine that the motivation for cultural studies is po
litical? Since it is inconceivable that anyone 
would allow his honest judgment to override 
political partisanship, Gross, Levitt, and Sokal 
must have sinister designs! 

Thoughtful scientists do pay attention to 
philosophical issues about science, though usu
ally without getting distracted from their work. 
Few see the science studies movement as seri
ous in this regard, revealing as it so often does 
a dearth of scientific knowledge or even com
munication with scientists. (In contrast, Feyer
abend [2, 3], whom some cultural critics revere, 
was both scholarly and eager to discuss science 
with scientists.) Moreover, if the prevailing in
tellectual standards in cultural studies are as low 
as Gross and Levitt make them out, most of the 
damage will be localized at the source, as was 
the case in the Soviet Union, where the more 
politicized academic disciplines settled into 
mediocrity. This was ultimately to the benefit of 
Soviet mathematics, in which the talented often 
sought refuge. 

The threat is not to the epistemology of sci
ence but to its social context, and this is the true 
battleground. Science is terribly important, but 
not as an accidentally powerful example among 
many equally valid forms of discourse or as a 
state religion. It is paramount because it con
stantly transforms the human condition, and 
its power to do so arises from a unique relation 
to objectivity, which some cultural critics fail or 
refuse to grasp. Any political system or ideology 
has to deal with the phenomenon of science, 
but only damage can result from ignorance and 
dishonest motives. This can be seen every day 
in education, the workplace, and the courts- the 
legal avatar of the movement, known as critical 
legal studies, is much more influential than cul-
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tural studies, and the other groups described by 
Gross and Levitt are all at work in the legal sys
tem as well. We suffer much more as citizens 
than as professionals, but as professionals we 
are both able and responsible to improve the uses 
of science in society. In this it would be foolish 
arrogance not to work together with outside 
critics, who not only potentially have much to 
offer but have a substantial track record of doing 
so. For example, the Tuskegee experiment, in 
which uninformed people were intentionally not 
treated for syphilis as part of a controlled ex
periment, is only one of the most notorious of 
many ethical abuses which have occurred in 
medical science in this country and not so long 
ago. The scientific community was not alone or 
even in a unique position of leadership in es
tablishing better principles of beneficence and 
disclosure in human experimentation. None of 
the sciences, including mathematics, has a mo
nopoly on wisdom as to its uses. 

Gross, Levitt, and Sokal have done us all a 
great favor. Thanks to them the scientific com
munity is now aware of this breed of critics and 
is ready to respond with its own indispensable 
perspectives. Even those who have been embar
rassed may now curb their excesses and ulti
mately benefit. Let us now be equally vigilant 
about our own shortcomings, and, most impor
tantly, let us not neglect the serious issues sur
rounding science in our amusement over the 
latest skirmish. 
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Joint Policy Board for 
Mathematics Testimonies 

The ]oint Policy Board for Mathematics regularly 
arranges for representatives of the AMS, the 
Mathematical Association of America, and the So
ciety for Industrial and Applied Mathematics to 
testify before Congress on issues of importance 
to the mathematical sciences community. What 
follows is the text of testimony presented to the 
Senate subcommittee concerned with scientific re
search funding through the Department of De
fense, and testimony presented to the House sub
committee concerned with the budget of the 
National Science Foundation. 

The Notices will on occasion publish such tes
timony, in order to keep the community abreast 
of these important exchanges with Congress. Re
lated issues are discussed in the Forum article, "A 
New Paradigm for Mathematics: Publicity or Per
ish," by Leon Seitelman, in this issue of the No
tices. 

JPBM Testimony on the FY 1997 National 
Science Foundation Budget Request 

Rep. Jerry Lewis, Chair 
Subcommittee on VA, HUD, and Independent 

Agencies Committee on Appropriations 
United States House of Representatives 

May 10, 1996 
Good afternoon, Mr. Chairman and Members 

of the Subcommittee. I am Arthur Jaffe, presi
dent-elect of the American Mathematical Society 
and Landon T. Clay Professor of Mathematics and 
Theoretical Science at Harvard University. Thank 
you for this opportunity to comment on the FY 
1997 budget request of the National Science 
Foundation. I speak on behalf of the Joint Pol
icy Board for Mathematics, a joint effort of the 
American Mathematical Society, the Mathemat
ical Association of America, and the Society for 
Applied and Industrial Mathematics. With a com
bined membership of over 57,000 mathematical 

Arthur Jaffe's e-mail address is j affe@math. harvard. 
edu. 

scientists and educators, our members' concerns 
span fundamental and interdisciplinary research 
on mathematics; the applications of mathemat
ics to science, engineering, industry, and busi
ness; and mathematics education at all levels. 

Mr. Chairman, the Joint Policy Board for Math
ematics urges you to provide full funding for the 
National Science Foundation's research and ed
ucation programs. We believe that the national 
impact of these programs warrants the small, 3.3 
percent increase the NSF has requested for FY 
1997. 

Support for research and education in math
ematics, basic sciences, and engineering ranks 
among the most productive investments Con
gress can make in the future of our country. 
The mathematicians, scientists, and engineers 
supported by the NSF today develop new ideas 
and make new discoveries which become the 
building blocks for our society and for our econ
omy tomorrow. The United States spends less as 
a percentage of GDP on civilian research than our 
major competitors. The federal government re
mains the major source of support for funda
mental research and education, as the private sec
tor continues to emphasize short-term payoffs 
over building long-term strength. 

Working with less than 5 percent of the total 
federal R&D budget, the NSF plays a central role 
in the funding for fundamental advances in 
mathematics, science, and engineering and as
sumes major responsibility for many critical 
components of science and technology. The NSF 
is the only federal agency that supports basic re
search across the broad spectrum of traditional 
fields underlying our leading position in science 
and technology. In doing so, it also facilitates 
bridging the interfaces between different scien
tific disciplines. The NSF works diligently to
ward the achievement of excellence in education 
in science, mathematics, and engineering, and it 
is strengthening its programs to promote the in
tegration of research and education at U.S. uni
versities. Furthermore, the NSF pursues part-
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nerships and encourages the participation of 
other federal agencies, of the states, and of in
dustry in its activities, thereby leveraging its 
comparatively small budget. 

The NSF supports only the most promising 
ideas for research among the many fine pro
posals that emerge from the nation's colleges and 
universities. Furthermore, it provides a key to our 
future predominance in science by encouraging 
our most brilliant and original undergraduate, 
graduate, and postdoctoral students to pursue 
productive scientific careers. For these reasons, 
the NSF is particularly deserving of the limited 
funds which you have to distribute. 

Let me now offer a few examples demon
strating the national value of the NSF. 

NSF Support for Research in the Mathematical 
Sciences 
We are in the midst of a golden age of math
ematics research, and today American math
ematics is the envy of the rest of the world. The 
spectacular advances made in recent years are 
the consequence of NSF support for many areas 
of mathematics over the past forty-five years. The 
NSF and its Division of Mathematical Sciences 
(DMS) play a central role as they provide virtu
ally the only federal support for fundamental 
mathematical research. This research provides 
the underpinnings of our understanding of na
ture; it provides the fundamental framework to 
enable a broad range of advances in science, en
gineering, and business; and it contributes to the 
future of our technology-based economy. Some 
of the most revolutionary applications of math
ematics emerge in completely unexpected ways 
from basic research by the most talented and 
original mathematical scientists supported by the 
DMS. In addition, DMS provides effective mech
anisms for connecting mathematical scientists 
with fields and problems of immediate national 
importance, including those of industry. 

We have witnessed two exciting themes in 
this recent progress. One theme is the flourish
ing of mathematics focused on classic questions 
generated from within the field. The second 
theme is the flourishing of work connecting 
mathematics with science. In both these areas 
we observe torrents of new ideas and results. 

Three years ago Princeton mathematician An
drew Wiles announced a solution to the 3 50-
year-old Fermat problem. Today insights emerg
ing from this work have opened up a floodgate 
of new results and possibilities both in number 
theory, where they originated, as well as in sev
eral other related fields. In fact, number theory 
lies at the heart of modern cryptography. It is 
hard to believe that the basis of a company val
ued at more than $250,000,000 is the following 
observation: you can quickly multiply very large 
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numbers together on a computer, but if some
one presents you with a 200-digit number that 
was made by multiplying together two 1 00-digit 
numbers, then all the computers in the world 
working together may not be able to figure out 
what the original numbers were. The company 
is RSA Data Security, and its encryption algorithm 
is the basis of all secure commerce on the In
ternet. Today we believe that the 200-digit RSA 
codes on the Internet are still secure. But who 
knows? A dramatic breakthrough could imme
diately change the rules of the game. Future 
mathematical research will make or break these 
codes. 

Other amazing progress has come about from 
various connections between mathematics and 
physics, an area in which I myself work. Most of 
us have heard of Newton's apple, which sym
bolizes the marriage between mathematics and 
physics. This ancient, traditional relation has 
suddenly blossomed in the past few years, with 
the work of physicists and of mathematicians fu
eling a minor revolution in mathematics. For ex
ample, a new mathematical theory has been dis
covered which incorporates the quantum nature 
of physics directly into our view of space and 
time; this is called quantum geometry. In another 
direction, particle physicists have conjectured 
that their equations expressing the laws of na
ture can be modified in a new way; amazingly, 
these ideas touch base with exciting current 
problems in mathematics. This raises the pos
sibility of a new level of understanding at both 
the frontiers of mathematics as well as at the 
frontiers of cosmology and particle physics. The 
early harvest has been exciting, but only the sur
face appears to have been scratched in these 
areas. The dream of workers in this area is to dis
cover new laws of nature whose importance ri
vals quantum theory and relativity found early 
in this century. 

Other connections to science and to engi
neering also hold the potential for having great 
impact. One such problem that DMS is seeking 
to address involves large data sets. Some im
pressive tools exist for collecting large amounts 
of scientific data, and often it is being collected 
faster than it can be analyzed. For example, the 
Human Genome Project will accumulate a data
base of 3 billion base pairs of human genetic 
code; an earthquake study in Los Angeles gen
erates data at 3 5 billion different points; and 
satellites in one remote earth sensing project can 
amass 200 billion characters of information in 
just one scan. 

Finding the best ways to organize large 
amounts of data so it can be distilled and in
terpreted is hindered by a lack of basic knowl
edge and structural models of databases. Basic 
research in core mathematics and computer sci-
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ence is needed to build the models and devise 
efficient techniques for extracting useful infor
mation. These questions arise in a variety of sci
entific fields including astronomy, communi
cations, computer science, ecology, meteorology, 
molecular biology, particle physics, and geog
raphy; they also occur in record keeping in gov
ernment and in business, such as in banks, in 
the Census Bureau, in the Social Security Ad
ministration, and in records of telephone and 
credit card use. The problem is inherently math
ematical and one of many in this field being at
tacked by NSF-supported researchers. 

Another connection highlights the commit
ment by the NSF to build productive partner
ships with other government agencies. Recently 
DMS established a collaborative program with 
DARPA to support the mathematical modeling 
and simulation of advanced materials processes, 
with a focus on prototyping of thin films (a 
layer of lubricant oil is an example of a thin film). 
The program was motivated by the needs of 
materials science researchers for advanced 
mathematical tools that would enable compu
tational experimentation with designs and scale
up strategies. The predictive capabilities of the 
sought-after tools will reduce the need for ex
pensive trial-and-error methods that now hin
der the development of new materials and their 
processing equipment. 

The Leadership Role of NSF in Mathematics 
Education 
It is impossible to separate science education 
from scientific r:esearch. The NSF also provides 
most of the federal funding that enables the 
mathematical community to work toward the 
improvement of mathematics education at all 
levels. The Education and Human Resources Di
rectorate, sometimes in collaboration with DMS, 
maintains an integrated set of programs that 
promote more effective and more inclusive 
mathematics education in schools, colleges, and 
universities throughout the country. 

For instance, the NSF Systemic Initiatives pro
gram promotes partnerships among schools, 
universities, state and local governments, teach
ers, business, and policy leaders in an effort to 
improve K-12 mathematics and science educa
tion. Mathematical scientists are involved in 
many of the initiatives; for example, they work 
to improve the preparation of K -12 teachers. 

While the K -12 programs of NSF attract much 
deserved applause, I'd like to emphasize that the 
Division of Undergraduate Education (DUE) is 
also essential to collegiate educators with in
novative ideas for expanding student access 
and learning in mathematics, science, and en
gineering. The core programs of the DUE cur
riculum development, laboratory improvement, 
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and faculty enhancement are especially impor
tant in these efforts. 

As a follow-on to the remarkably successful 
calculus education program that ]PBM has dis
cussed in this forum in previous years, DUE is 
now sponsoring a program called "Mathematics 
Across the Curriculum". Because mathematics 
pervades all fields of knowledge and all modern 
technological jobs, it has become imperative to 
demonstrate the integration of mathematics 
into all fields of study and to enable students 
to make appropriate use of mathematics. With 
funds from this program, Dartmouth College 
leads a consortium of colleges and universities 
in undertaking a project to integrate the un
dergraduate study of mathematics into courses 
in some sixteen different fields, ranging from art, 
music, and philosophy to physics, engineering, 
and the social and biological sciences. Overall, 
ninety faculty from the consortium institutions 
are working to design twenty-two new interdis
ciplinary courses and revise ten others. This un
precedented cooperation among faculty from 
diverse departments is expected to enrich the en
tire collegiate curriculum. 
Conclusion 
Mr. Chairman, there are many other projects I 
could describe to demonstrate the extraordi
nary impact NSF programs have on science, tech
nology, and education. None of them, of course, 
would change the fact that you face very diffi
cult choices about dividing the federal budget. 
We are not asking you to stray from your com
mitment to balance the budget by 2002, but we 
are asking that as you make your decisions you 
keep in mind that the National Science Founda
tion is about discovery. Discovering new ideas 
and exploring their potential provides a key to 
solving many problems we face in the United 
States. I hope that you will keep sight of this in
vestment in our future as we work through these 
difficult budgetary times. 

In conclusion, I again urge the subcommittee's 
continued support for the research and educa
tion activities of the NSF. Thank you for this op
portunity to express our views for the record re
garding FY 1997 appropriations for the National 
Science Foundation. 

JPBM Testimony on FY 1996 
Appropriations for the Department of 
Defense 

The Hon. Ted Stevens, Chairman 
Subcommittee on Defense 
Committee on Appropriations 
United States Senate 

July 18, 1995 
Good morning, Mr. Chairman and Members 

of the Subcommittee. I am James Crowley, ex-
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ecutive director of the Society for Industrial and 
Applied Mathematics (SIAM), and I appreciate 
this opportunity to comment on FY 1996 ap
propriations for the Department of Defense. I 
speak on behalf of the Joint Policy Board for 
Mathematics, which represents three associa
tions of mathematical scientists whose concerns 
encompass fundamental and interdisciplinary re
search, the applications of mathematics to sci
ence, engineering, and industry, and math
ematics education at all levels. Today I would like 
to address DOD's support for research and de
velopment. I might note that prior to joining 
SIAM a year ago, I was the director of ARP A's Ap
plied and Computational Mathematics program. 

Mr. Chairman, JPBM urges Congress to rec
ognize DOD's investment in basic research at 
universities as an integral and foundational com
ponent of R&D efforts undertaken to meet the 
nation's defense needs and to provide full fund
ing for that investment, which enables DOD to 
employ the brightest researchers and the latest 
discoveries in pursuit of its R&D objectives. 

Since World War IT the United States has re
lied on the superiority of its military technolo
gies to achieve its national security objectives. 
Basic research is absolutely essential to the 
process of developing new technologies, im
proving existing ones, and employing them as 
effectively as possible, and therefore maintain
ing superiority over the long term. The origins 
of many key defense technologies can be traced 
to DOD support for basic research conducted in 
the nation's universities. 

The defense agencies that have traditionally 
funded scientific research have an excellent 
track record for making decisions about which 
research areas are vital to DOD's technology 
goals and which researchers are best able to 
mine the scientific opportunities for contribu
tions to national security. They use innovative 
approaches to develop research programs that 
match relevance with scientific excellence. They 
take full advantage of the robust U.S. research 
system, supporting work at a mix of universi
ties, governmental laboratories, and sometimes 
in cooperation with industry. 

Rigorous internal decision making processes 
guide these investments and ensure they rep
resent scientific excellence and are consistent 
with DOD's mission and strategic priorities. 
These agencies-the Army Research Office, the 
Office of Naval Research, the Air Force Office of 
Scientific Research, and the Advanced Research 
Projects Agency-must continue to rely on uni
versity-based researchers to stimulate new tech
nologies and adapt emerging technologies to 

]ames Crowley's e-mail address is j crowley@ 
siam.org. 
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meet national security needs. In many math
ematical areas of interest to DOD, university
based researchers are in an excellent position to 
make very productive advances. 

Mr. Chairman, we recognize that military readi
ness must be the primary mission of DOD. How
ever, Congress should exercise extreme care be
fore disrupting DOD's thoughtfully planned 
investments in basic research with budget cuts 
that will curtail the scope of promising research 
that DOD has identified as relevant to its mission. 

Moreover, if cuts are to be made in defense 
R&D, they should be guided by defense priorities 
and objectives and scientific excellence and not 
directed arbitrarily at any particular category of 
researchers, such as those based at universities. 
R&D funding decisions should be made in a way 
that maximizes the potential to protect and en
hance national security. It would be counter
productive to restrict DOD's ability to work with 
the most appropriate institutions on those areas 
of research that it has decided to support. 

Let me demonstrate the significance of basic 
research to DOD's mission with some examples 
from the mathematical sciences. In general, 
DOD's support for research in the mathematical 
sciences enhances the effectiveness, efficiency, 
and reliability of U.S. defense hardware and ca
pabilities, especially communications systems, 
cryptographic capabilities, and smart weapons 
technology. It also underpins key technological 
areas of crucial importance to national security, 
like materials, robotics, and information tech
nologies. 

One area in which mathematical achievements 
are leading to very useful results is the handling 
and analyses of large volumes of data, which, as 
you might imagine, are something defense per
sonnel and technology are faced with every day. 
For instance, observational satellites take pic
tures of the Earth's surface, but those images have 
to be conveyed somehow back down to Earth so 
we can use them. The image data is compressed 
into digital form and a signal is beamed to a re
ceiver. It is imperative that the data is com
pressed in a way that allows the receiver to de
compress it in usable form and without 
significant loss of accuracy. 

In the mid -1980s mathematical scientists at 
invented a mathematical method to represent and 
convey signal and image data in a very efficient 
way. That is, data can be retrieved as needed 
very quickly at different scales and with little loss 
of accuracy, allowing use of the best and most 
appropriate data in real-time situations. DOD 
scientific personnel recognized early that this was 
a breakthrough that would lead to significant 
improvements in defense operations. The Air 
Force and ARPA continue to support research into 
these mathematical techniques, which go by the 

VOLUME 43, NUMBER 10 



name of "wavelets", and DOD is putting them to 
work in a variety of ways. 

It is believed that one day the methods can 
be used for automatic detection and recogni
tion of targets, which is simply not possible with 
older methods. That is, the analysis of data while 
it is still compressed can be automated, so that 
when, say, a satellite finds something that might 
be of interest to DOD, the appropriate person
nel can be instantly alerted to its existence. 
Presently, separate and cumbersome processes 
must be used to analyze collected data after it 
is decompressed. 

Incidentally, it turns out that the FBI found 
wavelets to be the ideal technique for com
pressing fingerprint images, because it preserves 
the fine detail of the images so well. 

Another example shows how powerful new 
techniques, when used in combination with ad
vanced computers, can yield dramatic results. 
DOD needs to be able to predict the scattering 
of radar signals from aircraft so their vulnera
bility to detection can be analyzed and so that 
new aircraft with low radar visibility can be de
signed. Current computational codes for this 
task can only resolve small components of an air
craft in a reasonable amount of time. New math
ematical techniques would make it possible to 
compute the scattering over major components 
or entire aircraft. With older methods, if the 
length of the object being studied grows by a fac
tor of 10, the time it takes to compute the radar 
signals increases by a factor of 1,000. The newer, 
faster algorithms would increase that time by 
only a factor of around 10. 

The above examples represent only a small 
sample of new mathematical concepts and tech
niques DOD is supporting to improve the ef
fectiveness and efficiency of its technology and 
to facilitate the development of revolutionary 
new technologies. Attached to this testimony is 
an article that describes how investments in the 
mathematical sciences paid off during the Gulf 
War. 

In conclusion, let me just reemphasize that 
basic research yields valuable returns that en
sure our long-term national security and lead to 
new and improved technologies on which the mil
itary relies for its success. We urge your con
tinued support for DOD's basic research pro
grams. Thank you for this opportunity to express 
our views for the record regarding FY 1996 ap
propriations. I would be pleased to answer any 
questions you might have. 
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Integration of Research 
and Education 
What does it mean and how can it be accomplished? 

William Ysalas Velez 

1142 

Neal Lane, the director of the National Science 
Foundation, has recently been writing a great deal 
about the role of the scientist in educating the 
public (Science, February 16 and 23, 1996). The 
article, "Science and the American Dream: 
Healthy or History?", June 1996 Notices of the 
AMS, continues this same train of thought. Dr. 
Lane states, "I believe that the new leadership 
needed from the research community is to carry 
our understanding of science and its value into 
the life of own communities through our teach
ing, to be sure, but in many other ways as well." 
It is this phrase, "in many other ways", that is 
the real challenge to us in the research com
munity, and it is the launching pad for this ar
ticle. I would like for us to think about the role 
that our investigations can play in motivating our 
children and for causing more mathematics to 
be included in their curricula. 

Dr. Lane points out the important fact that 
federal funding for science comes out of "dis
cretionary funds". This is not an entitlement; 
rather Congress must be convinced that the pub
lic will benefit from this investment of the pub
lic's money. There is always this pressure be
tween funding educational initiatives or funding 
scientific research. NSF certainly feels this pres
sure from all sides. The concern that NSF has in 
encouraging scientists that it funds to bring the 
results of their investigations to the public so 
that the students of our community will want to 

William Y. Velez is director, Southwest Regional Insti
tute in the Mathematical Sciences, Department of Math
ematics, University of Arizona, Tucson, AZ 85 721. His 
e-mail address is vel ez@math. arizona. edu. 
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pursue scientific careers is not new. In 1993 
NSF submitted a report to the Appropriations 
Committee of the United States Senate entitled, 
"On the Imbalance in the Weight Given Teach
ing and Research in U.S. Universities; NSF and 
the Changing Academic Climate". This report was 
submitted to this committee in response to a di
rective of the Senate Appropriations Committee 
in Senate Report 102-356 of August 3, 1992. 
This directive read: 

In decisions of support and promo
tion of university mathematics and 
science faculty, a serious imbalance 
exists between the weight given to 
teaching and research contributions. 
The Committee believes that this sit
uation is a significant impediment 
to providing students with the high
est quality undergraduate education. 
The Committee urges the Founda
tion to seek ways to bring about the 
required cultural change in U.S. uni
versities and to recognize those in
stitutions that serve as national mod
els of excellence in undergraduate 
mathematics and science education. 
The Foundation should report to the 
Committee on its plans concurrent 
with its fiscal year 1994 budget. 

The comments made by Neal Lane make it 
clear that NSF is responding to the concerns of 
Congress, and rightly so. This country funds 
scientific investigation, and it is in the best in
terest of this country to use the results of this 
research to educate the public to the impor-
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tance of science. The more community support 
there is for mathematics, the more likely that 
funding for our investigations will result. This 
public understanding of our research should be 
a responsibility of those individuals who have 
created that research. 

The Southwest Regional Institute in the Math
ematical Sciences (SWRIMS), based at the Uni
versity of Arizona, is but one of the many ex
periments that NSF is funding to shed light on 
how the university researcher can become inti
mately involved in this enterprise, that of edu
cating our country. SWRIMS received its initial 
funding in 1994 and is scheduled to run for 
four years. At present SWRIMS is funding pro
jects at Northern Arizona University, Utah State 
University, and the University of Arizona. These 
projects should provide the university research 
community with models that allow for the inte
gration of research and education at the uni
versity level. The notion of integrating research 
and education may appear strange to most of us 
in the research community. What does it mean? 
One vision for the future that NSF has enunci
ated is that the investigator should be involved 
in both the creation of knowledge and in edu
cational initiatives. 

In mulling over how to address this question 
of integrating research and education, of allow
ing the researcher the opportunity to also be
come involved in educational initiatives, we in 
SWRIMS have formulated some projects, which 
we are currently carrying out, and we have for
mulated a challenge to the research community. 
Can the research community repackage the re
sults of its investigations, of the progress that 
has been made in recent years, so that these re
sults or this progress can be understood and ap
preciated by a less mathematically prepared au
dience? In repackaging this new knowledge, we 
want to present it in such a way that the audi
ence would come to value our subject and be mo
tivated to pursue further mathematical studies 
to a level sufficient to be able to participate in 
today's technological society. We all fully un
derstand that not every piece of research is 
suited to such repackaging. Nevertheless, the 
research community has a treasury of ideas, of 
techniques and results, that have been developed 
over the years. These new ideas and results 
should be used to educate our citizenry to the 
importance and relevance of mathematical rea
soning. We, in the research community, know full 
well that it is not facts that are important; rather 
it is in our approach to formulating problems, 
in organizing and interpreting data, and that 
this best can be communicated by having stu
dents actively involved in doing these things. 

Mathematicians are prone to stating that the 
ideas that they work on, the research that they 

OCTOBER 1996 

carry out, is much too abstract to present to 
nonmathematicians. Could we present to high 
school students, or even to undergraduates, the 
basic ideas of cohomology or class field theory? 
This is a debatable point. Certainly there must 
be some thread that connects our own research 
to the world. And it is this thread of ideas that 
could be used to bring some present-day re
search to a wider audience. 

Of course, the science community is already 
heavily involved in this activity. New under
graduate and graduate texts appear regularly. It 
is the distinct aim of these textbooks to com-
municate and, to some extent, 
incorporate the results of re-
search and progress in math
ematical thinking into the un
dergraduate and graduate 
curriculum. But SWRIMS is sug
gesting that this activity reach 
down into the K -12 community 
of faculty and students. In look
ing at the material that is pre
sented to the K-12 community, 
has it been impacted by the re
sults of our researches from the 
great flowering of mathematical 
research that has resulted from 
the funding of the NSF for the 
last fifty years? How about from 
this century? Or from the last 
century? How many times have 
we tried to convince someone 
that Euclid did not have the last 
word on geometry, that math
ematics is not dead, that math
ematics is not the study of an
cient history and techniques? 

I strongly believe that it is 
the community of researchers 
who should be at the forefront 
of this repackaging of the fruits 
of our research. Who knows bet
ter than we the wonder of math
ematical research, of its utility 
and its applicability? Just as it 

just as it is 
wondrous to 

be involved in 
the creation 

of knowledge, 
it can be just 
as rewarding 

and 
intellectually 

challenging to 
figure out 

how best to 
communicate 

that 
knowledge. 

is wondrous to be involved in the creation of 
knowledge, it can be just as rewarding and in
tellectually challenging to figure out how best to 
communicate that knowledge. 

I would like to put forth one idea that might 
lead to this integration of research and educa
tion. It is a course of action that could be taken 
by a group of university faculty. In many re
search departments, there are groups of math
ematicians that form an intellectual unit. They 
all study one common theme. These groups usu
ally meet regularly in seminars, oftentimes on a 
weekly basis, to pursue some topic of intellec
tual interest to the whole group. Guest speak-
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ers are brought in, seminal papers are agreed 
upon, and their contents are made known to 
the entire group through discussion. The results 
of these papers will, hopefully, push forward the 
research interests of the group. 

I would like to suggest a similar, though less 
time-intensive, activity aimed at identifying some 
topics from the research area that would be suit
able for repackaging. It should be the goal that 
every seminar that meets on a weekly basis 
should produce at least one topic per year that 
would be suitable for dissemination to a wider 
audience. It does not have to be aimed at the 
K-12 community necessarily. It might be ap
propriate for the topic to be introduced to col
lege students in their first year of study. Hope
fully, though, many of the topics would be 
appropriate for the K-12 community. 

In thinking about what might be prepared, it 
would be a serious oversight to carry out this pro
ject without getting some input from the K-12 
community. I suggest that an academic year 
begin with a colloquium given by a group of 
K-12 faculty. This colloquium would be ad
dressed to the entire university mathematics 
department. The K-12 faculty would present 
and discuss directions in which they would like 
to see materials developed for their own teach
ing needs. Once a topic has been agreed upon 
by the group, a subset of the seminar should be 
identified to carry out the preparation of some 
activity that would serve to bring this math
ematical idea to the intended community. The 
graduate students should be included in this 
activity. It might even be considered that this 
kind of activity should form an important part 
of their training. We should not be wedded to the 
notion that the end result should be a lecture. 
Hopefully, technology would be used to con
cretely understand the problem. If the topic 
were aimed at the K-12 community, then un
dergraduates and K -12 faculty should be con
sulted so that the material that is to be pre
sented would be appropriate for the intended 
audience. It is important to point out that the in
dividuals who prepare the presentation are not 
necessarily the ones who would be giving the pre
sentations. 

It is not necessary that seminars act alone. 
There are other seminars throughout the geo
graphic region that are addressing the same sci
entific questions. This educational activity would 
provide an excuse for collaboration in that re
gion. One of the side benefits to this exercise is 
that the university faculty would come to better 
understand the process of communicating math
ematics to their students. 

I would like to conclude with a brief outline 
of how SWRIMS operates. The underlying phi
losophy of SWRIMS is that of mathematical mod-
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elling. The scientific topic for the academic year 
1995-96 was population biology, and the activ
ities began with a research conference in August 
1995. Scientists/mathematicians were invited 
to participate in this conference and give talks 
on their research. The participants were told 
that there would be some high school faculty in 
attendance and were asked to prepare their talks 
accordingly so that a more general audience 
might be able to follow their presentation. On 
the whole, the lecturers should be praised for 
their efforts and their successes in communi
cating their ideas. This success can be summa
rized by the remark made by one of the research 
participants: "I am inviting high school teachers 
to all of my conferences-the extra effort made 
in preparing the talks made them more acces
sible and enjoyable for all of us." As the con
ference progressed the presenters were also 
asked if they could suggest topics from their own 
research that might be suitable for broader dis
semination, in particular, for dissemination to 
the high school community. Several presenters 
took the time to suggest some interesting top
ics. 

The funds provided by SWRIMS to Northern 
Arizona University, the University of Arizona, 
and Utah State University were used to form 
"core groups" consisting of 2-3 university fac
ulty, 1-2 graduate students, 1-2 undergraduate 
students, and 2-3 high school faculty. The funds 
were used to provide course release for the uni
versity faculty and graduate students and 
stipends for the undergraduates and high school 
faculty. The core groups met on a weekly basis; 
the meetings sometimes dealt with the math
ematics and at other times with the process of 
how to communicate this mathematics to the 
high school community. Once ideas were for
mulated on a presentation for the high school 
students, the ideas were tried out in a high 
school classroom. The high school faculty ben
efitted from the mathematical discussions, and 
the university faculty benefitted from the ef
forts to communicate the material, as well as 
from the experience of presenting or partic
ipating in the high school presentations. 

The activities that were carried out at the var
ious sites were as varied as the sites themselves. 
The organizing concept used at Utah State Uni
versity was that of the symbiotic relationship that 
exists between a research biologist and an ap
plied mathematician. This concept led to BAMIM, 
the Biology I Applied Mathematics Instruction 
Model (contact Cangelosi or Powell at the ad
dresses given below for documentation in this 
project). The research biologist designs a study 
in which experiments are conducted, empirical 
observations are made, data are collected, results 
reported, and conclusions drawn. The complexity 
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of biological research studies requires the ap
plication of mathematics not only to analyze 
data but also to formulate mathematical mod
els for describing scientific phenomena and rec
ognizing patterns. The state of mind of the re
searcher in the biomathematics frontier is the 
state of mind that BAMIM would like to create 
in the minds of the students. The BAMIM con
cept was incorporated at several middle and 
secondary schools in Utah. For example, a life 
sciences class, an advanced placement calculus 
class, and a computer science class collaborated 
on several experiments. The calculus students 
developed mathematical models based on data 
from predator-prey simulations and plant growth 
experiments. Computer science students wrote 
programs to execute algorithms and run simu
lations. 

Northern Arizona University began by devel
oping a semester-long course for high school fac
ulty in population biology. The notes for this 
course are available as of September 1996. Once 
the high school faculty were familiar with the 
concepts used in population biology (Leslie ma
trices, logistic and exponential growth), the core 
group accepted the challenge of developing ma
terial for the high school classroom that would 
involve these ideas. The development of this 
material was the responsibility of the entire 
group, so that university faculty spent time in 
the high school classroom working with the stu
dents and learning what it means to communi
cate mathematics in that setting. The core group 
presented colloquia to the mathematics de
partment at NAU detailing the activities that 
they were involved in. The materiai that the core 
group at NAU developed incorporated examples 
from the region. Data on the population of deer 
in the Kaibab Plateau, as well as data on Kaibab 
squirrels in Arizona, were obtained and math
ematical models were developed to study the 
populations over many years. The Africanized 
bee has now reached the middle part of the state 
of Arizona and is now a concern to those peo
ple who live in the northern part of the state. The 
natural question is when or if the bees will reach 
the northern part of the state. Several lesson 
plans were developed that brought mathemat
ics to bear on the study of the spread of these 
bees. In all of these lesson plans, experimenta
tion was emphasized, as well as the use of tech
nology. 

The core group at the University of Arizona 
began by focussing in on the notion of expo
nential growth. The group decided to develop 
very hands-on material that would result in data 
that exemplified the way that populations grow. 
Initially, only the size of the population was 
studied; later, structured populations came into 
play, and students were led through matrix cal-
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culations. The direction that this core group 
took was very much influenced by the research 
conference that was held in the summer of 199 5 
in Logan, Utah. The core group broke up into sev
eral subgroups, each studying a particular topic 
from one of the research talks that were given. 
There were three groups: one studying flour 
beetles, another studying predator-prey mod
els, and another studying bees. I shall describe 
here only the work on bees. 

At this summer conference James Matis, from 
Texas A&M University, gave a talk based on his 
work on predicting the arrival of the Africanized 
bees to the United States. This paper concerned 
the development of a two-dimensional stochas
tic model that was designed to predict when the 
Africanized bees would arrive in south Texas by 
way of the Mexican state of Tamaulipas. The 
model that Matis produced gave a date for the 
arrival that was only two months off. In order 
to arrive at this model, several parameters had 
to be estimated: swarming rate, absconding rate, 
death rate, and immigration rate. These para
meters are different at different times of the year 
and also vary with geography. 

The core group brought in bee experts who 
provided invaluable scientific insight. Several 
papers on bees were studied, and the group 
sought to integrate this material in such a way 
that the students would experience the process 
of developing a model that would capture the in
tricacies of the subject. Material for seven lessons 
for the high school classroom was produced, 
the lessons being entitled: "Sizing up a Popula
tion", "Practical Knowledge of European and 
Africanized Bees", "Hands-on Models of Popu
lation Dynamics", "A Month in the Hive", "A Year 
in the Hive", "An Introduction to Remote Sens
ing", "Modelling the Migration of Populations". 

In all of the descriptions of the core group ac
tivities given above, mention is made of mater
ial that is being developed. It is important to em
phasize here that the aim of SWRIMS is not to 
produce materials for use in the classroom. The 
goal of SWRIMS is to enable the researcher to bet
ter communicate mathematics. A by-product of 
these efforts turns out to be this material. By 
working with high school faculty, whose princi
pal function it is to teach mathematics, we be
lieve that the researcher will benefit. In fact, this 
is more than a belief, as we have seen this hap
pen over and over again in the course of carry
ing out these activities. Even though there appear 
to be decreasing resources for research in math
ematics, in fact there are increasing resources for 
mathematical activity, which includes the dis
semination of mathematics. SWRIMS is but one 
experiment that will allow more of us in the re
search community to take advantage of these ex
panding resources. 
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Readers interested in learning more about 
the Africanized bee project or in obtaining ma
terial or information on the many different pro
jects that were conducted by the core groups, can 
contact core group members at the different 
sites. The SWRlMS home page at the University 
of Arizona (http: I jwww. math. arizona. 
edu/rims/rims. htm1) contains a listing of the 
core group members at the three sites. The fol
lowing is a brief listing of some contacts at each 
site. Northern Arizona University: Terry Blows, 
terry.b1ows@odin.math.arizona.edu; 
Richard Griego, rj g@odi n. math. nau. edu. Utah 
State University: Jim Powell, powe 11 @sunfs. 
math. usu. edu; Jim Cangelosi, j cang@sunfs. 
math. usu. edu. University of Arizona: Jim Cush
ing, cushi ng@math. arizona. edu; Larry Grove, 
g rove@math. arizona. edu; Joe Watkins, 
jwatkins@math.arizona.edu. 

These examples serve to indicate one path to
ward the integration of research and education 
and brings us back to the remarks at the begin
ning of this article. What we do as researchers 
can have a dramatic impact on the way math
ematics is viewed by the community. But we 
have to take the time to make this community 
aware of what we do. This investment in time will 
serve to increase the importance in mathemat
ical thinking among our children. Just as support 
for basic research is defended on the grounds 
that future discoveries depend on laying the 
groundwork now, so it can be said that the math
ematical education of our children depends upon 
the investment of our researchers in making 
mathematics relevant to their lives. 
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Unfulfilled Tomorrows 

Early Challenges 
Very few of us remember the dramatic growth 
of concern in the late 1960s over the lack of op
portunities for minorities in education and in the 
workplace. 

In the late 1960s,l we at the Ohio State Uni
versity became involved in the educational com
ponent of this concern-the concern over work
ing with young people lacking sound educational 
background. 

We felt we should attempt to bring the basic 
experience of exploration (a fundamental and 
still much neglected issue) within the reach of 
achievement of a given group of students, then 
lead them to some understanding of funda
mental ideas, and, as a byproduct of growing in
volvement, bring to them mastery of basic ma
nipulative skills. Here students' reactions are 
less predictable than usual. The teacher must 
possess the capacity for improvisation in meet
ing surprises in the form of unexpected oppor
tunities or unexpected difficulties. Hence the 
need for "master teachers". 

We reported on the conceptual basis of our 
choice in print in 1970 in the paper entitled, 
"The Shape of Our Tomorrows".2 

Arnold E. Ross is professor of mathematics at the Ohio 
State University. 

This paper was read at MAA's SUMMAC 1995. 

lArnold E. Ross, "Windmills or Stepping Stones?", in 
A Century of Mathematical Meetings, Bettye Anne Case 
(ed.), Amer. Math. Soc., 1995. 

2American Mathematical Monthly 77, 1970. 
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Unfulfilled Tomorrows 
Since then, unhappily, what became the pre
vailing practice did not provide a strong and 
vivid challenge. The resulting problems were 
deepened by the concomitant practice of seg
regating minority students on the grounds that 
they were not up to facing challenges of a de
manding study plan.3 The public view fostered 
by the combination of these two practices man
ifested itself in the lack of public confidence in 
the graduates. An additional negative effect has 
been the feeling of insecurity on the part of the 
younger generation brought up in this environ
ment, the feeling which created a permanent 
need for special consideration in the workplace. 

A growing number of talented black profes
sionals associate the prevailing practices with 
"affirmative action" and object strongly to them. 
They feel that the public attitude engendered by 
these practices handicaps them in successful 
career development and helps to bring about 
such frightening predictions as found in that un
happy tract, The Bell Curve.4 Sadly enough, many 
of our eager colleagues have their minds set on 
an inflexible rhetoric they call curriculum. For 
example, the very large Project 2061 of the Amer
ican Association for the Advancement of Sci
ence lays heavy emphasis on curriculum. What 
seems to have been lost is the idea of allowing 

3"A Better Idea", The Economist (December 2, 1995), 
23. 

4The Bell Curve: Intelligence and Class Structure in 
American Life, by R. J. Herrnstein and C. Murray, The 
Free Press, New York, 1994. 
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enough freedom of movement for the teacher to 
permit students to learn through exploration. 
Fortunately, this idea is becoming more popu
lar in the scientific community. The Science Ed
ucation Standards recently published by the Na
tional Research Council offer a blueprint 
illustrated by examples. The approach to sci
ence learning in the Standards has been dubbed 
"minds on". 

The prevailing practices under discussion are 
sponsored by the government and are given 
large material support by foundations and by in
dustry. Although it is needed, we cannot hope 
for a significant change in policy very soon. 
However, the time has come for a thoughtful dis
cussion of what we may do to face related so
cial, economic, and political issues. With this in 
view I am writing this new report on our 1969 
experiment with a strong emphasis on the 
human facets of this warmly remembered ad
venture. 

Pioneering 
In the 1960s a very special effort was desperately 
needed to correct the distressing views and prac
tices of that time. In response, our government 
introduced the program named "New Careers". 
It was meant to cajole the young minority peo
ple of post-high school age who dropped out of 
high school to return to school. 

The government asked colleges and univer
sities to cooperate by designing two-year ac
cessible programs leading to a certificate of com
petence in some marketable skill. Minority 
professionals and leaders of the religious com
munities joined forces to reach out to young 
people and interest them in taking advantage of 
these new opportunities. Generous material sup
port was made available. 

Our university's School of Social Work was one 
of the early participants in the New Careers pro
gram. There was no precedent to help to visu
alize problems and opportunities presented by 
the new undertaking. Faculty members of the var
ious departments which would be involved were 
called together for a discussion meeting. Every
one felt that we were embarking upon an excit
ing adventure. Young faculty members were par
ticularly eager to be involved. 

At the meeting every colleague in the hu
manities and social sciences emphasized the 
"relevance" of their subject to the needs of our 
new audience. Every one of them expressed keen 
regret that the officially approved academic pro
gram required two quarters of mathematics. All 
expected that this would prove to be an un
happy experience and would alienate our student 
audience. 

Almost everyone felt that the language used 
in instruction should be the common parlance 
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with which everyone in the new group would be 
familiar. 

Since our mathematics department would be 
involved, I felt that I should attend the meeting 
as an observer. Moved by the general appre
hension of my nonmathematical colleagues, I 
got up toward the end of the meeting and asked 
if the prospective program faculty would like me 
to intercede with the university and ask that the 
mathematics requirement be dropped. 

In response to my suggestion a distinguished 
historian present as an observer said: "Arnold, 
we know that mathematics is an important part 
of our culture. Don't you?" 

This was a challenge to which the mathematics 
department would have to respond adequately. 
Thus, following the meeting, I came to the chair
man of our undergraduate committee to find out 
what could be done for the new group. He 
thought that since the mathematical background 
of all members of this group was practically 
zero, we should do remedial mathematics but try 
to spread the content of one quarter to two 
quarters. 

This did not seem to be a happy solution. Re
medial mathematics neither in spirit nor in con
tent would enlighten our newcomers about the 
role of mathematics in our culture. I felt that one 
should seek an alternative. A few days later after 
much soul-searching I asked my chairman col
league if he would allow me to develop and teach 
a different required mathematics course. Sus
pecting misplaced kindness, he said: "All right, 
Arnold, but we will look over your shoulder to 
keep you honest." 

What I took on was highly nontrivial. No at
tractive precedents existed. The students as well 
as I were equally apprehensive about our abil
ity to reach each other. We all had to keep on 
learning as we went along. 

It was clear to me that achieving greater mas
tery of mathematical ideas and skills had to go 
hand in hand with the growing facility in the use 
of language and that the movements in each 
must not be formally separated. This approach 
required that lectures and discussion periods re
flect this objective. Also, it pointed up the im
.portance of an adequate number of laboratory 
periods in order to provide deeper involvement 
and in order to prevent accumulation of new 
ideas outpacing the development of communi
cation skills. 

To avoid rote learning of important manipu
lative skills, working with elementary residue 
class rings seemed promising. This would pro
vide opportunities for experimentation and dis
covery. 

We were very fortunate in having a number 
of talented graduate students who were eager to 
help us in our enterprise, for which they felt deep 
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sympathy. This assured us of very able labora
tory staff. 

I was particularly lucky to acquire one talented 
troubleshooter. He had just graduated from the 
university and was able to assist in the program. 
As a minority GI in Germany he learned to speak 
and write German. As a student he excelled in 
everything but mathematics. 
I helped him over the math-
ematics hump. We became 
friends. 

sponse to the challenge of our historian col
league. We felt that a much deeper student in
volvement was needed, involvement which would 
lead to more thoughtful command of manipu
lation concomitant with a much-needed durable 
change of outlook. We set out to help them to 
view newness not as an insurmountable obsta-

cle to personal advancement 
but to view newness as a chal
lenge for exploration and an 

The new quarter was 
within sight and we were set 
to begin. The opening day ar
rived only too soon. 

We set out to 
help them to 

opportunity for unforeseen 
progress. Student response 
was very warm. 

To meet the challenge fully, 
we needed to illustrate how 
mathematics affects our view 
of the world. Fundamental 
ideas of kinematics seem to 
provide an opportunity to do 
this in an accessible and vivid 

At the outset we arranged 
each week for one lecture ses
sion and two laboratory ses
sions of two hours each. Par
tidpation by class members in 
the lecture-discussion was 
growing. In the laboratory, in
terchange of ideas involved 
in small group collaboration 
in problem solving proved to 
be very fruitful. Our choice of 
content seemed to suit our 
aims and provide a good op
portunity for the students' in
volvement. 

A small committee elected 
by the students helped in 
monitoring our progress and 
in maintaining our students' 
morale. Any news that our ef
forts were paying off served 
as a warm encouragement for 
our staff. At times it came in 
a vivid turn of phrase rather 
than through generally ac
cepted idiom. 

One student was asked 
how he liked Dr. Ross's 
course. He responded: "Oh, I 
cannot always understand 
what Dr. Ross says, but I al-
ways know what he does." 

view newness 
not as an 

insurmountable 
obstacle to 
personal 

advancement 
but to view 

newness as a 
challenge for 

exploration and 
an opportunity 
for unforeseen 

progress. 
Student 

response was 
very warm. 

way. 
One day after the group be

came reasonably comfortable 
with exploration of math
ematics, I pulled the class
room table to the front of the 
classroom, climbed on top of 
it, held my wristwatch at 
arm's length, and said, "De
scribe what will happen if I 
let go of my watch." In re
sponse there was genuine 
amusement and laughter and 
voices assuring me that it 
would break. The object of my 
experiment was not well cho
sen. I repeated my query hold
ing my key ring an arm's 
length away. I actually let it 
drop. I repeated the experi
ment with several other ob
jects, asking the class to ob
serve carefully. Then I asked 
for comments. 

What followed was a typi
cal pre-Galilean dialogue: 

In the laboratory, where we encouraged col
laboration, one student was trying to commu
nicate his difficulties in understanding a prob
lem to another one who seemed to be more 
confident. The fellow student listened very at
tentively to the end of the plea. He then re
sponded by saying, "Here we say it like this," and, 
using very precise and concise English, he ex
plained the difficulty very clearly and monitored 
his friend through a few first steps of the solu
tion. 

Heavier objects would fall 
faster, the motion was uniform, etc. We raised 
one side of the table to obtain an inclined plane 
to slow down the fall and let heavy coins slide 
down it. Everyone observed that the velocity 
was not uniform but was increasing with time. 
It was clear that the curiosity of the students was 
aroused. For the following class period we ob
tained a free-fall demonstration machine which 
would record at every second the position of our 
falling weight on tape through electric sparks 
perforation. We made numerous tapes involving 
a variety of weights and distributed them to 
students for measurement. They saw that ve-

At the outset, we thought that drilling in sur
face manipulative skills would not serve as are-
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locity was increasing with time. Could they de
scribe this more precisely? The successive mea
surements did not form the already familiar 
arithmetic progression. Next they tried to fit an 
arithmetic sequence of order two-another by 
then familiar sequence.lt worked (serendipity!). 
It was by then obvious that the behavior of a 
falling body did not depend upon its weight. 
Their ability to do exact measurements and cal
culations pointed up the existence of an impor
tant numerical invariant-the acceleration of 
gravity. 

That horizontal motion without friction was 
uniform was illustrated in the classroom by a de
vice in which an object was sliding horizontally 
on a pocket of air. The group had already done 
some analytic geometry using vectors. This made 
it possible for them to explore the behavior of 
trajectories. A series of demonstrations in an ex
cellent lecture room of the physics department 
enriched their store of observations of physical 
phenomena. 

I felt that our group had acquired sufficient 
background to benefit from hands-on experi
ence in an elementary physics laboratory. The 
physics department chairman was very sympa
thetic. He felt that I should get approval of the 
member of their technical staff in charge of the 
laboratories and said that he would tell him that 
he himself would have no objection. 

The staff member in charge of the labs was 
a very thoughtful and kind man. He would like 
to be of help, said he, but he wondered if peo
ple who had absolutely no science at school 
could possibly benefit by coming to the labora
tory. In the end he did agree to make the nec
essary arrangements. 

On the appointed day I let our young assis
tants take our group to the laboratory. By the 
time I joined them almost half an hour later, they 
were all deeply involved in the work and hardly 
noticed me. The excitement was so thick you 
could cut it with a knife. They were actually 
doing sdence. They never dreamt that they could 
ever do that. 

At the end of the lab period students began 
to leave reluctantly-still starry-eyed. One stu
dent was so deeply involved he had to be cajoled 
to leave. 

I stayed on to help clean up. One piece of 
equipment required two men to move it. The kind 
lab chief and I teamed up. As we paused he 
looked up at me and said, "Dr. Ross, these are 
thinking people, these are thinking people. Why 
can't our freshmen be like this?" It was good to 
feel that he was pleased with the afternoon. 

The relationship with our student group con
tinued to be a very warm collaboration effort. 
They recognized that they were involved in an 
adventure of the mind-adventure, deep, chal-
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lenging, and rewarding in spite of their lack of 
experience. When the university unexpectedly 
polled our student group about the value they 
put upon individual courses in the program, 
they voted mathematics to be most relevant. 
This was very satisfying, especially after the 
strong apprehensions expressed earlier by our 
young nonmathematical colleagues. 

The aftermath varied from student to stu
dent. It depended on the student's temperament 
and on the growing awareness of special talents 
and tastes. Many completed their college edu
cation. One of them became a very successful 
electrical engineer. 

After college, each of our charges followed his 
own life pathway depending on individual tem
perament and natural predilections compatible 
with the opening opportunities. The mechanism 
of "predilection" is still not well understood, 
even though modern instrumentation and evo
lutionary psychology join in giving us suggestive 
glimpses. 

In the vivid period of social change which I 
recall in my account, much kindness was dis
played. But displaying kindness often falls short 
of celebrating human dignity and creativity. 
These vital ingredients of life are much neglected 
today on every level of sophistication in bring
ing up our young. We all too often forget our 
obligation as mentors as we eagerly design our 
inflexible prescription in the spirit of software 
which we call curriculum. 

After a period of two decades I still have the 
occasion to see that the experience of the ad
venture of the mind which we shared in 1969 has 
left warm and lasting memories in the hearts and 
minds of the young people involved. 
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A Conference Honoring 
Arnold Ross on His 
Ninetieth Birthday 

Professor Arnold E. Ross has been a positive in
fluence in the lives of several generations of 
bright young students. On the occasion of his 
ninetieth birthday, a celebration in honor of Pro
fessor Ross was held in August 1996 on the 
campus of the Ohio State University. This three
day gathering involved a mathematics confer
encel with six invited speakers giving hour lec
tures, and twelve other scientists discussing 
their work in half-hour talks. The celebration also 
served as a reunion for many alumni of the Ross 
Summer Program. The Ross Program is an in
tensive eight-week session in mathematics for tal
ented high school students. Professor Ross 
started the program in 19 57 and has directed it 
every summer since then, teaching the basic 
number theory class every morning during the 
program. In those thirty-nine years nearly 2,000 
young students have participated in his pro
gram. 

Arnold Ephraim Ross was born in Chicago 
on August 24, 1906, the son of Jewish emigrants 
from Ukraine. In 1909 he traveled with his 
mother to visit relatives in Odessa. They re
mained in Odessa for several years, unable tore
turn to the U.S. during the turbulent times of the 
First World War and the Russian revolution. In 
his teenage years Ross was a talented math
ematics student who benefited greatly from as-

Daniel B. Shapiro is in the Department of Mathematics 
at the Ohio State University, Columbus. His e-mail ad
dress is shapi ro@math.ohio- state.edu. 

l Sponsored by the Department of Mathematics and by 
the Mathematics Research Institute at the Ohio State 
University. 

OCTOBER 1996 

Daniel B. Shapiro 

sociation with the charismatic teacher S. 0. 
Shatunovsky. As Ross writes in [9]: "Material pri
vation of the year of famine was made easier to 
bear through the excitement of our mathemat
ical adventure." 

In 1921, after many efforts, Ross obtained per
mission to leave the USSR. He returned to 
Chicago, studied English, and entered the Uni
versity of Chicago. It was here that Ross devel
oped his successful teaching style, greatly in
spired by his advisor, Professor E. H. Moore, the 
American progenitor of "the discovery method" 
of teaching. 2 Ross was drawn toward number the
ory, and after graduation he continued his stud
ies as a research assistant to Professor L. E. Dick
son, a prominent number theorist. Ross 
completed his Ph.D. under Dickson in 1931 and 
married Bea Halley Horicker in the same year. 
Academic jobs were scarce. After a postdoc at 
Caltechin 1931-33 working withE. T. Bell, Ross 
returned to Chicago and helped organize Peoples 
Junior College, an experimental cooperative ven
ture. In 1935 he became an assistant professor 
at St. Louis University and remained there for 
nearly eleven years. During the war years Ross 
worked for the U.S. Navy as a research math
ematician. In 1946 Ross was hired as the head 
of the mathematics department at the University 
of Notre Dame, where he remained until mov
ing to the Ohio State University in 1963. Ross con
tinued as the chairman of the Ohio State De
partment of Mathematics until his mandatory 
retirement in 1976. During his thirty years of 

Zsome background on E. H. Moore appears in [3]. 
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chairmanship Ross was instrumental in im
proving the mathematics departments at Notre 
Dame and at OSU. He also assisted numerous tal
ented Eastern European mathematicians in ob
taining visas to work in the United States. Ross 
has received many honors over the years, in
cluding the 1985 MAA Award for Distinguished 
Service [2] and his election as an AAAS Fellow 
in 1988. We were saddened by the passing of Bea 
Ross in 1984. Many thought that the Ross Sum
mer Program would soon end, but his marriage 

to Madeleine revitalized Arnold and his pro
gram. 

For many years Ross has been interested in 
working with very young students (see [9, 10]). 
He created various honors programs for under
graduates, designed summer programs to stim
ulate in-service math teachers, set up a "Sunday 
School" for children, and designed and directed 
outreach programs for inner-city adults and chil
dren in Columbus ([5, 6, and 11]). Of all his ef
forts, though, the one that has had the most in
fluence over the years is the Ross Summer 
Program for gifted high school students. Ross 
started this program in 19 57 as an outgrowth of 
a teacher training program at Notre Dame [4]. His 
Summer Program grew in size and scope and 
evolved in many ways in those early years, en
riched by the contributions of numerous dis
tinguished mathematicians, including R. P. Bam
bah, Max Dehn, Kurt Mahler, Thoralf Skolem, 
Ivo Thomas, Hans Zassenhaus, and many others. 
The Ross Program moved to Ohio State in the 
summer of 1964 and has continued there, except 
for four summers (1975-78) when it moved to 
the University of Chicago at the invitation of 
Felix Browder. Around the time of his retire
ment from OSU in 1976, Ross helped to start sim
ilar programs in India, Australia, and West Ger
many [7]. More recently various alumni of the 
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Ross Program have started summer programs in 
the same spirit at several institutions, including 
Boston University, Southwest Texas State Uni
versity, and the Universite du Quebec a Montreal. 
What has made Ross's effort so successful? 

The Ross Program has survived and thrived 
for nearly forty years for several reasons: (1) 
the recruitment of excellent students, (2) the 
design of the courses, (3) the encouragement of 
students to return and then to serve as coun
selors. I will discuss these points briefly. Further 

information about the history and design of this 
program appears in [4, 7, 8, 9, and 10]. 

First, a stimulating and exciting summer 
course depends on the abilities and efforts of the 
students. Students are admitted to the Ross Pro
gram if they exhibit some mathematical matu
rity by doing well on the set of mathematics 
problems included with the application to the 
program or by otherwise showing a great ea
gerness to learn. The program is not widely ad
vertised, with recruitment depending mainly on 
word of mouth and on personal contacts. 

Second, the emphasis in the program is to 
open opportunities for gifted precollege stu
dents while avoiding a narrowing of their out
look. Ross made an ideal choice of subject mat
ter for this purpose: elementary number theory. 
This topic has interesting problems which are 
close to the surface but which lead to deeper in
sights. The eight weeks of the program provide 
enough time to start from zero knowledge and 
still get to some interesting topics, including 
continued fractions, Gaussian integers, and qua
dratic reciprocity. The goal of the program is not 
just to teach number theory, or even math
ematics, but to provide a stimulating intellectual 
experience, an "adventure of the mind", stress
ing the value of abstraction. Participants learn 
processes that are central to all scientific 
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thought: they experiment with ideas and make 
their own conjectures. The aims of the Ross Pro
gram are summed up in the often-repeated motto 
"Think deeply of simple things." 

All first-year students take the basic course 
in number theory. They meet every weekday 
morning for lectures and three afternoons a 
week in smaller groups for problem seminars. 
Daily problem sets stimulate beginning students 
toward numerical exploration and personal dis
covery and promote techniques of writing con
vincing mathematical proofs. These ideas are 
typified by the 
problems start
ing with: 
"Prove or dis
prove and sal
vage if possi
ble." Problem 
sets are graded 
every day by 
the counselors, 
who live in the 
dorm with the 
younger stu
dents. Discus
sions of the 
problem sets 
appear in [8] 
and[9]. 

The third 
key feature of 
the Ross Pro
gram is the 
practice of en
couraging suc
cessful partici
pants to return 
for subsequent summers as students and later 
as counselors. Second-year students usually re
take the basic number theory course, solidifying 
their mastery of the ideas and working with the 
less-experienced students. Some of the best stu
dents return for several summers, becoming the 
counselors who grade homework papers and 
exams. Typically, there are 40 to 50 first-year stu
dents, 15 more advanced students, and 15 coun
selors. Various advanced courses are offered 
for returning students and counselors [9). For ex
ample, this summer three courses were offered: 
Combinatorics, General Topology, and Repre
sentations of Finite Groups. At their own initia
tive, the counselors also arranged a minicourse 
on quantum theory. The courses offered in re
cent years have been Algebraic Number Theory, 
Knot Theory, Fractal Geometry, Convex Set The
ory, and Real and p-Adic Analysis. 

Funding for the Ross Program has always 
been problematic. In the 1960s the National Sci
ence Foundation (NSF) funded many summer 
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programs in science education, but their policy 
was to support students only once, no return
ing students. Since returning students are a cen
tral part of the Ross Program, extra funds had 
to be found to support them. The NSF funding 
has vanished and reappeared several times over 
the years, and we often heard the phrase "This 
is the last year of the program." Even so, Ross 
has been able to obtain funding to keep the pro
gram alive using various means of support, in
cluding gifts from friends of the program, small 
scholarship grants from industry, a grant from 

the National 
Security 
Agency, and 
continued 
support from 
the Ohio State 
University and 
the Depart
ment of Math
ematics. 

The Arnold 
Ross Confer
ence held in 
August was a 
genuine trib
ute to his out
standing ef
forts on behalf 
of mathemat
ics and science 
education and 
to his lasting 
positive influ
ence on many 
generations of 
scientists. All 

the lecturers are alumni of the Ross Program or 
have a close personal connection with Ross. 
David Harbater and Jeff Kahn were the main 
lecturers on the first day of the conference (Au
gust 9). Harbater (University of Pennsylvania) 
spoke on "Symmetries of fields and covers". He 
described analogies between covering spaces in 
topology and Galois extensions in field theory, 
focusing on the question of which groups can 
be realized as such symnietry groups. Kahn (Rut
gers University) lectured on "Theory of finite 
sets, some linear algebra and a geometric ap
plication". He discussed the problem of Borsuk 
on whether a subset of Rd with diameter 1 can 
be expressed as a union of d + 1 subsets each 
of diameter less than 1. 

Thomas Banchoff (Brown University) and 
Charles Fefferman (Princeton University) deliv
ered the two "Arnold Ross Lectures" on the sec
ond day. These are part of the series of Arnold 
Ross Lectures sponsored by the AMS, as de
scribed in [12]. Banchoff began his talk with a 

NOTICES OF THE AMS 1153 



1154 

tribute describing how Ross has been a tremen
dous positive influence in Banchoff's life.3 He 
noted that one of Ross's great talents is to rec
ognize what various people are good at and to 
encourage their development in that direction. 
Banchoff then presented a multimedia lecture 
on "Higher dimensional geometry and the In
ternet", describing strides in computer graph
ics in recent decades. He emphasized the point 
that computers can help people to visualize 
what they already know but that the machinery 
cannot substitute for live teachers. Fefferman 
began his talk by remarking on the importance 
of Ross's accomplishments with his program. 
Fefferman then lectured on "Turbulence", with 
such a clear discussion of the Navier-Stokes 
equation and the Euler equation that most of the 
high school students in the audience gained 
some understanding of what is going on in that 
subject. 

The final day of the conference began with lec
tures by Karl Rubin4 and Alice Silverberg, both 
at the Ohio State University. Rubin spoke on 
"The arithmetic of elliptic curves", describing the 
group structure on the curve E and how it can 
be used to find rational points and how the rank 
of the group E(Q) has a conjectural connection 
to the order of vanishing of a certain L-function 
L(E, s) at s = 1. Silverberg lectured on "Points of 
finite order on abelian varieties", describing an 
abelian variety as a higher-dimensional analog 
of an elliptic curve. She defined when an abelian 
variety A is semis table and when it is modular 
and described several results relating these ideas 
to properties of the points of finite order in A. 

In addition to the six invited lectures, con
ference activities included twelve half-hour lec
tures and a banquet. One striking aspect of all 
the lectures is how accessible they were. In
spired by Professor Ross, the lecturers were 
aware of the composition of the audience and 
strove to explain their ideas in a way that bright 
high school students could understand. Other 
nonexperts in the audience also appreciated 
these efforts. The Ninetieth Birthday Confer
ence closed with a renewed appreciation by at
tendees that a huge amount of mathematics 
and science can be accomplished by "thinking 
deeply of simple things" in the style of Arnold 
Ross. 
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A New Paradigm for 
Mathematics: Publicity or 
Perish 

Leon H. Seitelman 

To secure public support for its programs, the math
ematics profession must first educate the public about how 
importantly mathematics contributes to modern life. The 
awareness campaign must emphasize the pivotal role that 
the profession plays in advancing technology and sup
porting the economy. Raising public consciousness about 
the value of mathematics is a prerequisite for obtaining 
funding for mathematics projects. Finally, it is the pro
fession itself that bears the responsibility to carry out 
this campaign. 

The mathematics profession is in serious trouble. Bud
gets for mathematics, in both academia and government, 
are under vigorous attack The balkanized culture of math
ematics has stifled concerted action to garner public sup
port. 

If the mathematics profession is to survive and pros
per, its public presentation must change. Mathematicians 
must appreciate their shared professional responsibility 
to show that public support of mathematics provides real 
value. We need to develop materials to reach the public 
with this message. 

Leon H. Seitelman is senior applied mathematician at Pratt & Whit· 
ney Aircraft in East Hartford, CT. His e-mail address is 
seitellh@pweh.com. 

Forum 

The january Crisis Was a Wake-up Call 
During the mid-January budget crisis, National Science 
Foundation Director Neal Lane called attention to the need 
for action: 

... if you don't take it as one of your professional 
responsibilities to inform your fellow citizens 
about the importance of the science and tech
nology enterprise, then ... public support isn't 
going to be there .. . the perceived stony silence 
of the science and technology community ... has 
not gone unnoticed in Washington. 

Translation: Scientists comprise an invisible constituency 
with no (apparent) redeeming social value. In an era of tight 
budgets it is difficult to make a compelling case for the pub
lic support of such an aloof community. 

We've been warned before. In the 14 July 1995 issue of 
Science, in an edit on entitled, "The Politics of Science", As
sistant to the President for Science and Technology John 
H. Gibbons wrote, 

The nation's domestic discretionary budget will 
be cut and cut dramatically. It will not be pos
sible ... to return to the days (of) ... expansive in
creases in science funding and new starts for 
grand and expensive scientific projects. We 
must learn to do more with less .... 

Each of us needs to be a partisan for science, 
to embrace a partisanship born of hope for the 
future .. . Partisanship based on ... concern over 
the possibility that the work of generations that 
has put us at the forefront of world science and 
technology could be undone in a few budget cy
cles. 

Lane's observations on the scientific community are 
mirrored by others. In an editorial, "Desperately Seeking 
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Friends", in the 17 May 1996 issue of Science, M. R. C. 
Greenwood, dean of graduate studies and vice provost of 
Academic Outreach at the University of California, Davis, 
wrote: 

... (S)cience can be funded only if the electorate 
and their representatives remain convinced of 
its value and contribution .. .. Without this un
derstanding between citizens and policymakers, 
science and the American Dream may be only 
a memory from the past and not a part of our 
future. 

... There is very limited public understanding of 
science and, more important, of how science and 
technology contribute to our lives, our aspira
tions, and our national goals. 

And finally, Neal Lane again, this time in the article, "Sci
ence and the American Dream: Healthy or History?", in the 
June 1996 Notices: 

When we dramatically reduce science, technol
ogy, and education, we are shaking the very un
derpinning of our societal structure .... 

Damage or destruction to any part of this in
tricate system could eventually undermine the 
whole structure. It is the system in all of its com
plexity and uniqueness that generates knowl
edge and national wealth .... 

I believe the American people and many of their 
elected representatives do not understand this . .. . 

Taken together, these (and other) assessments of the sci
entific enterprise present a grim picture for future public 
support. 

And that, as they say, is the good news. The bad news 
for mathematics is that our profession is worse off than 
the scientific community as a whole. And this is true sim
ply because the public does not associate with our pro
fession any tangible end products with which they are fa
miliar and which they understand are important. 

Other disciplines, at least, have an acknowledged role. 
Engineers design and build things (bridges, buildings, air
planes). Biologists study nutrition and diseases. Geolo
gists have something to do with oil reserves and earthquake 
studies. Physicists work on semiconductors and nuclear en
ergy. But mathematicians ... ? 

It's up to the mathematics profession to take the initiative 
in educating our fellow citizens about the importance of 
mathematics. And it is imperative that this outreach not 
be limited to those times when legislation affecting the pro
fession is under consideration. This article recommends 
specific action to make this happen. 

Is Everyone on the Same Page? 
Despite all the rhetoric, it is not entirely clear that every
one agrees that there is a real problem. (The fact that very 
little has changed since Neal Lane's January comments 
does not support the judgment that the situation is urgent.) 
And the profession's glacial reaction to the ongoing em-

ployment crisis for new Ph.D.s provides little assurance that 
immediate, decisive action will be forthcoming. 

This seeming indifference to the funding crisis suggests 
a lack of unanimity within the mathematics profession on 
the issue of whether there is a serious problem. Indeed, for 
tenured faculty there may not be a problem, at least in the 
near term. (That's probably what the University of Rochester 
faculty felt.) 

Part of the problem might stem from a feeling that the 
mathematics profession is underappreciated. An American 
Mathematical Society officer told me that the core (i.e., 
pure) mathematical community "is peeved with the pub
lic because they do not automatically appreciate us .... We, 
after all, are the very essence of logical thinking, and that 
should be sufficient for our appreciation." But that is pre
cisely the problem. The core community is not looking for 
appreciation; it is looking for funding. 

To use a familiar (if more controversial) example, the 
public (generally) supports the right of artists to "do their 
thing"; they just do not want to pay for art that they feel 
does not reflect community values (specifically, as it relates 
to pornography or good taste). The public supports the al
location of public funds consistent with perceived value re
ceived. If someone wishes to paint or sculpt or whatever, 
fine; that is his/her First Amendment right. But that does 
not confer any special claim on public resources. 

Similarly with mathematics. The public does not stand 
in the way of anyone who chooses to do mathematics. But 
they will not support paying for it, unless they think it is 
valuable in their terms. And "the very essence of logical 
thinking" simply does not resonate with the public. 

The Reality ofthe Situation 
The core mathematics community has to understand that 
we cannot reach the public by insisting that it consider our 
point of view. It won't. Many citizens do not know any math, 
did not like it when they studied it in school, and are bi
ased against it by virtue of their experience. If we want to 
reach the public, we have to talk about what they can un
derstand and appreciate: the applications of mathematics. 
They will consider buying into the support of mathemat
ics only if we make them understand that mathematics is 
an essential contributor to these applications. 

It is time for the profession to grow up. The math
ematics community does not need to be reassured about 
how great it is. It needs a heavy dose of reality. The future 
is in jeopardy because our dialog has been limited to peo
ple within the profession, and we keep telling each other 
how important our contribution is. The public does not be
lieve that we actually contribute anything to the nation. 
Funding is dependent on convincing the public that math 
is useful, and applications are the only way to make that 
case to John Q. Public. 

When we talk to nonmathematicians, we have to demon
strate value that they can appreciate. When we talk about 
logical thinking or advancing research or exploring new 
fields, we are talking about our values. And the public sim
ply does not relate to them. 

That is the plain, unvarnished truth. The mathematics 
community has to hear it and deal with it. 
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We Need an Attitude Adjustment 
To win support from the general public, the profession 
needs real attitudinal change. Nontechnical people make 
policy decisions; we have to give decisionmakers the in
formation they need, on their terms and in their language; 
if we do not, we will not get their support. We have to un
derstand that we will succeed only if we present informa
tion that the average person can easily assimilate and only 
enough to establish the importance of our discipline. 

The public sees no real connection between mathemat
ics and their own experience. Because of this, marshalling 
public support is difficult. Academic scholarship is formal, 
but effective communication with the rest of society re
quires the mathematics community to provide information 
to readers and listeners that is meaningful to them. 

We must point to important, understandable applications 
of mathematics, e.g., recent advances in coding theory that 
find expression in genetic research or in compact disc 
technology or that contribute to securing communications 
on the Internet. We need to show respect to the general pub
lic. We must be positive in our approach, demonstrating 
the vitality and importance of our discipline but careful to 
avoid disparaging comparisons with other fields. This will 
require real work; a slipshod approach would be worse than 
doing nothing. Both effort and tact will be needed. 

We Must Start a Dialog 
The profession needs to establish an ongoing dialog with 
every administration and Congress, completely apart from 
the funding process. We have to show how mathematics 
contributes to society, national security, and productivity. 
If we do not, we will be treated as just another special in
terest group. 

We need a unifying theme; a suggestion follows. 

Mathematics Is Important and Adds Real Value 
Mathematics is the language of technology. It is used to for
mulate, interpret, and solve problems in fields as diverse 
as engineering, economics, communication, seismology, 
and ecology. It is the bedrock for the computer revolution. 
Mathematics provides us with powerful theoretical and 
computational techniques to advance our understanding 
of the modern world and societal problems and to de
velop and manage the technology industries that are the 
backbone of our economy. 

Mathematics is a living discipline. Some traditional sub
jects in pure mathematics have been studied for hundreds 
of years; other topics, developed during the last few decades 
from the study of industrial issues, form a body of applied 
mathematics closely tied to the understanding of practi
cal problems and basic phenomena. There is remarkable 
synergy between these seemingly disparate fields of study; 
the abstract nature of mathematics supports important ap
plications in an ever-growing number of areas. 

The Message Must Be Simple 
We must build our message in simple terms. The message 
must be unmistakable: Mathematics is vital to the health 
and prosperity of the nation. 

Forum 

• Mathematics is vital to the national interest. Strong 
mathematical capability on a national scale is essential 
for industrial and technological leadership. 

• Mathematics is an enabler for other disciplines. Vir
tually all other technology benefits directly from the ex
tension of mathematical knowledge. 

• Mathematical competence is a workplace necessity. 
Mathematical requirements will increase dramatically for 
occupations in the information age. 

The Realities Must Be Presented 
It is imperative to explain the benefits that result from math
ematics, discuss how its practitioners work, and present 
the rationale for public support. For example: 
• Mathematics enriches our knowledge and technology 

through continuing improvements and unexpected 
breakthroughs. 
Many important advances in technology apply tech

niques developed in one branch of mathematics to prob
lems from another branch. The interdisciplinary impact of 
mathematics can be both substantial and unexpected. Ap
propriate examples are the application of chaos theory to 
economic modeling and markets, image reconstruction 
techniques to medicine and seismology, and group theory 
to nuclear physics. 
• Investments in mathematics provide a high rate of re

turn. 
Although many technical fields rely to an extraordinary 

extent on analytical or computational techniques, they 
typically commit only a tiny portion of their resources to 
the support and advancement of these underlying disci
plines. Further, the critical supporting role of mathemat
ics is often completely unknown to the user community. 
For example, HDTV is dependent upon the accuracy and 
efficiency of data compression algorithms developed in cod
ing theory. 
• Budgets for mathematics projects are labor-intensive. 

Support for projects in mathematics generally includes 
relatively modest sums for computing equipment and soft
ware compared to laboratory science fields such as physics 
and biology. For this reason, the true contribution of math
ematics is far greater than its relatively modest funding. 
But limited capital requirements also mean that budget cuts 
in mathematics affect personnel more than in other disci
plines. 
• The growth and health of mathematics should be a na

tional priority. 
Mathematics has a substantial impact on economic 

growth and development. Because mathematical knowledge 
is built steadily on a foundation of previous results, steady 
progress requires reliable, continuing funding for the math
ematical infrastructure. 

In Unity There Is Strength 
The mathematics profession is but a tiny fraction of the 
entire scientific endeavor; it needs to present a unified mes
sage. But each of the three major professional societies is 
currently planning to produce its own policy statement. Un
less they are consonant with one another, the competing 
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voices of mathematics will only confuse the listener and 
cancel each other out. 

The traditional academic preoccupation with precision 
and perfection works against us. The professional societies 
should focus and unify the effort to get the crucial mes
sage-that mathematics is important-to the general pub
lic. It is far better to publish a timely message that is 95 
percent accurate than to wait for completion of a perfect 
statement. 

We Need an Action Plan 
Congressional testimony by SIAM Executive Director James 
Crowley last summer and AMS President-elect Arthur Jaffe 
last spring are excellent examples of how to present in
formation about mathematics to those outside the pro
fession. We need to develop public service announcements 
for radio and television and to encourage the influential 
print media to present this kind of information. We need 
to encourage the media to report when mathematics con
tributes to the understanding of particular social issues (e.g., 
census estimates, economic studies, epidemiological mod
els). Mathematics needs the publicity. 

The reality of the 1990s is that all of our institutions are 
being examined for relevance and value. Support levels in 
the future will more closely reflect society's collective judg
ment about the value obtained for its investment. 

The task of representing the value of mathematics to the 
general public falls disproportionately to the applications 
community . .The transcendent challenge to establishment 
of a professionwide position will almost certainly be the 
forging of a consensus position rooted in an applications 
perspective. It is imperative that the pure and applied 
mathematics communities work with common purpose to 
make this happen. 

Effective Action Must Be the Result 
The profession needs to commit itself to effective action 
rather than mere discussion. We have a track record of pub
lishing position papers which few read and on which still 
fewer act; we may be right, but we have also been ineffec
tive. We need to commit ourselves to follow through with 
a plan of action. 

Specifically, we should: 
• Endorse the need for a common front for the profession. 
• Issue a statement on science policy endorsed by AMS, 

MAA, and SIAM. (Invite INFORMS, AMATYC, NCTM, .. . 
to sign on.) 

• Collect brief descriptions of applications illustrating 
the impact of mathematics. 

• Develop straightforward presentations of interesting 
and productive applications of mathematics to which the 
average citizen can relate for the profession's public out
reach. 

• Establish a permanent, joint committee of the three 
mathematics societies to develop and maintain a con
tinuing professional outreach, and fund it. 

There Is No Substitute for Hard Work 
Some readers may be disappointed by the absence of speci
ficity in the above recommendations. But let us be honest; 

we have not even formulated a professionwide position on 
the situation. If we cannot muster enough discipline to do 
that, there really is no hope. 

Unless we unite behind the idea that there is indeed a se
rious problem and that we have to become involved, no rec
ommendations will be important. There were a lot of rec
ommendations in the first David report; but when it appeared, 
we sat on our hands, and nothing was done. David II said, 
"Do David 1." Again, nobody did anything, and nothing was 
accomplished. 

We are fond of (and very good at) analyzing problems 
and proving the existence of solutions. Sullying our hands 
with obtaining the actual solutions is not part of our skill 
set. If we want to remain a viable part of the scientific scene, 
this will have to change. If we do not change, we will be
come scientific dinosaurs. That is reality. 

The critical first task is development of a united front 
to strengthen the profession. We will not go anywhere 
until we all start to pull in the same direction. But when 
we do, the country will benefit and so will mathematics
a true "win-win" situation! 
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Knuth Receives Kyoto Prize 
DONALD KNuTH of Stanford University has received the 
1996 Kyoto Prize in the category of Advanced Technology. 
The prize includes a gold medal and a cash gift of 50 mil
lion yen (approximately $460,000). Knuth will receive the 
prize in ceremonies to be held in November in Kyoto. 

Knuth has made innumerable contributions to the de
velopment of twentieth-century information sciences 
through research and education. In addition to creating the 
foundations for and systematizing the field of software sci
ence, he has achieved great results in a broad spectrum of 
research ranging from the basics of algorithm analysis to 
designing programming languages and developing infor
mation-processing technology for practical application on 
computers. 

Information sciences originated in cybernetics, as ad
vocated by Norbert Wiener, and the systematization of in
formation theory, as defined by Claude Shannon (a 1985 
Kyoto laureate). Knuth's development of information pro
cessing technology made a great contribution to the arrival 
of our present information-based society. His achieve
ments include: 

1. The publication of The Art of Computer Programming 
and research on algorithms. Not only did Knuth do research 
on algorithms, he helped popularize and spread awareness 
of computer programming as a science. While the three vol
umes of The A rt of Computer Programming currently in 
print can be regarded as classical textbooks, they are also 
considered the bible of algorithms. They provide deep in
sight into the inherent meaning of algorithms and their as
sociated programs. 

2. Development of 
the TEX computer 
typesetting system 
and the Metafont 
font design system. 
It was Knuth's re
search and develop
ment of these sys
tems which first 
enabled document 
publishing and pro
fessional quality 
typesetting to be 
conducted using 
computers. TEX is 
presently used 
throughout the 
world as a typeset- Donald Knuth 
ting system for Eu-
ropean languages, as well as for Japanese and Korean. It 
has been employed in the publication of documents, books, 
and treatises of the American Mathematical Society and 
other academic societies. TEXis public domain software of 
worldwide acclaim, benefiting society in immeasurable 
ways that have not brought Knuth financial gain. 

3. Development of LR parser and attribute grammar. 
Knuth's work in this area has established a new method 
of language analysis and made fundamental contributions 
to compiler technologies. 

In addition to the accomplishments cited above, Knuth's 
achievements span the entire spectrum of computer and 
information sciences, including string pattern matching al
gorithms, random number generating algorithms, the 
Knuth-Bendix algorithm, and a wide range of other theo-
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retically renowned and practical algorithms. Knuth is also 
the creator of literate programming, resulting in the de
velopment of a literate programming support system. 

Donald Ervin Knuth was born on January 10, 1938, in 
Milwaukee, Wisconsin. He received his B.S. in 1960 from 
the Case Institute of Technology and his Ph.D. in math
ematics in 1963 from the California Institute of Technol
ogy. He was on the Caltech faculty from 1963 until1968, 
when he moved to Stanford University. He is currently Pro
fessor Emeritus in The Art of Computer Programming at 
Stanford. His awards and honors include the Grace Hop
per Award (1971) and the Alan Turing Award (1974) of the 
Association for Computing Machinery, the National Medal 
of Science (1979), the IEEE Computer Pioneer Award (1982), 
the ACM Software Systems Award (1986), the New York 
Academy of Sciences Award (1987), the Franklin Medal 
(1988), and the]. D. Warnier Prize (1989). 

Also receiving Kyoto Prizes this year are molecular ge
neticist Mario R. Capecchi and philosopher Willard V. 0. 
Quine. The Kyoto Prizes are presented annually by the 
nonprofit Inamori Foundation to recognize individuals 
and groups worldwide which have made significant con
tributions to the betterment of humanity. The foundation 
was established with a personal endowment of $200 mil
lion in 1984 by Kazuo Inamori, a Japanese humanitarian 
and pioneer in the field of technical ceramics. lnamori is 
the founder and chairman of Kyocera Corporation, a pro
ducer of technical ceramics, and DDI Corporation, a 
telecommunications company. 

- from Inamori Foundation News Release 

U.S.A. Places Second in 
International Olympiad 
Competing against teams representing a record 75 coun
tries, six American high school students won six medals 
and took second place at the 37th International Math
ematical Olympiad (IMO) held in Bombay, India, July 5-17, 
1996. 

The top 10 teams and their scores (out of a possible 252 
points) are: Romania (187), U.S.A. (185), Hungary (167), 
Russia (162), United Kingdom (161), China (160), Vietnam 
(155), South Korea (151), Iran (143), and Germany (137). The 
U.S. IMO team members are: CARL J. BosLEY, Washburn Rural 
High School, Topeka, KS (Gold Medalist); CHRISTOPHER C. 
CHANG, Henry M. Gunn High School, Palo Alto, CA (Gold 
Medalist); NAlHAN G. CURTIS, Thomas Jefferson High School 
for Science and Technology, Alexandria, VA (Silver Medal
ist); MICHAEL R. KORN, Mounds View High School, Arden 
Hills, MN (Gold Medalist); CARL A. MILLER, Montgomery 
Blair High School, Silver Spring, MD (Silver Medalist); and 
ALExANDER H. SAL TMAN, LBJ High School Science Academy, 
Austin, TX (Gold Medalist). 

The IMO is a rigorous two-day competition composed 
of problems that would challenge most professional math
ematicians. ln addition to comprehensive mathematical 

knowledge, success in the IMO requires exceptional math
ematical creativity and inventiveness. 

A representative question which appeared on the 1996 
IMO is as follows: Let ABC D EF be a convex hexagon such 
that AB is parallel to ED, BC is parallel to FE, and CD is 
parallel to AF. Let RA, Rc, RE denote the circumradii of 
triangles FAR, BCD, DEF respectively, and lets denote 
the semiperimeter of the hexagon. Prove that s does not 
exceed RA + Rc + R£. 

Team leader Titu Andreescu, from the Illinois Math
ematics and Science Academy, said, "We are extremely 
happy. The problems were very difficult and every team 
member performed to his best potential. We had an out
standing four-week training program preceding the com
petition and our hard work paid off. We demonstrated 
again that the U.S.A. is able to maintain its high ranking in 
the IMO." 

Accompanying the team also were Kiran Kedlaya, recent 
graduate of Harvard University, deputy of the team and a 
former U.S. IMO team member, and Walter E. Mientka, a pro
fessor at the University of Nebraska-Lincoln, and the U.S.A. 
team leader observer. 

The U.S.A. team was chosen on the basis of performance 
in the 25th annual U.S.A. Mathematical Olympiad held in 
May of this year. The training program was held at the Uni
versity of Nebraska-Lincoln, June 5-July 3. 

U.S.A. Mathematical Olympiad activities are sponsored 
by nine national associations in the mathematical sciences, 
including the AMS. Arrangements for the Olympiad are 
made by the Mathematical Association of America. Finan-

. cial support is provided by the Army Research Office, the 
Office of Naval Research, Microsoft Corporation, and the 
Matilda R. Wilson Fund. 

-]oint Policy Board for Mathematics News Release 

Seiberg Receives MacArthur 
Fellowship 
Nathan Seiberg of Rutgers University has received a fel
lowship from the John T. and Catherine T. MacArthur 
Foundation. The fellowships, dubbed "genius awards", rec
ognize exceptional creativity in all areas of human en
deavor. 

Nathan Seiberg is a theoretical physicist who has made 
important contributions to what has been described as a 
new revolution in fundamental physics. His discoveries 
have had a decisive influence on the burgeoning fields of 
string theory and other quantum field theories and are cen
tral to the advancement of fundamental theoretical physics 
today. His collaboration with Edward Witten resulted in the 
celebrated Seiberg-Witten equations, which have had a pro
found effect on low-dimensional topology and gauge the
ory [see "Gauge Theory is Dead!- Long Live Gauge Theory!", 
Notices, March 1995, page 335]. A professor of physics at 
Rutgers University, Seiberg was born in 1956 and received 
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his B.S. (1977) from Tel-Aviv University and his Ph.D. (1982) 
from the Weizmann Institute of Science, Israel. 

-from MacArthur Foundation News Release 

Deaths 
HAROLD W. BROCKMAN, professor emeritus at Capital Uni
versity, Columbus, Ohio, died on July 24, 1995. Born on 
March 31, 1922, he was a member of the Society for 36 
years. 

EDWIN H. COMFORT, professor emeritus at Ripon College, 
Ripon, Wisconsin, died on May 26, 1996. Born on August 
12, 1907, he was a member of the Society for 65 years. 

SISTER M. EUZABETH FRISCH, professor at Thomas More 
College, Crestview Hills, Kentucky, died on May 19, 1993. 
Born on October 18, 1901, she was a member of the Soci
ety for 4 7 years. 

MARTIN JuRCHESCU, of University of Bucharest, died on 
May 1, 1996. He had been a member of the Society for 5 
years. 

HARLAN D. MILLS, professor at Florida Institute of Tech
nology, Melbourne, Florida, died on January 8, 1996. Born 
on May 14, 1919, he was a member of the Society for 43 
years. 

BOB PARKER, associate professor emeritus at Texas Tech
nical University, Lubbock, Texas, died on June 18, 1996. 
Born on December 30, 1904, he was a member of the So
ciety for 49 years. 

R. B. SAUNDERS, professor emeritus of Oregon State Uni
versity, Corvallis, Oregon, died on October 17, 1995. Born 
on January 12, 1912, he was a member of the Society for 
49 years. 

M.A. SCHEIER, retired, died on March 12, 1991. Born on 
December 15, 1901, he was a member of the Society for 
51 years. 

ROBERT H. SORGENFREY, professor emeritus at Univer
sity of California, Los Angeles, died on January 7, 1996. Born 
on August 14, 1915, he was a member of the Society for 
58 years. 

PETER THuLLEN, professor emeritus at University of Fri
bourg, Switzerland, died on June 24, 1996. Born on August 
24, 1907, he was a member of the Society for 54 years. 

B. L. VANDER WAERDEN, retired, died on January 12, 
1996. Born on February 2, 1903, he was a member of the 
Society for 48 years. 

LUCILLE E. WHYBURN, retired associate professor at Uni
versity of Virginia, Charlottesville, Virginia, died on No
vember 15, 1995. Born on July 31, 1905, she was a mem
ber of the Society for 64 years. 

RICHMOND T. ZOCH,retired, died on February 27, 1996. 
Born on May 18, 1903, he was a member of the Society for 
12 years. 

Editor's Note: Due to a database error, the death notice 
for Mrs. Ewa Wojcicka (Notices, June 1996, p. 687) referred 
to Mrs. Wojcicka as "he". The Notices regrets this error. 

OcTOBER 1996 NOTICES OF 1HE AMS 

This volume is an English translation of Sakai's textbook 
on Riemannian geometry which was originally 
written in Japanese and published in 1992. The 
author's intent behind the original book was to 
provide to advanced undergraduate and 
graduate students an introduction to modern 
Riemannian geometry that could also serve as a 
reference. The book begins with an explanation 
of the fundamental notion of Riemannian 
geometry. Special emphasis is placed on 
understandability and readability, to guide 
students who are new to this area. The 
remaining chapters deal with various topics in 

Riemannian geometry, wiih the main focus on 
comparison methods and their applications. 

The author has faithfully translated the Japanese edition 
with the exception of appendix 6-on the collapsing of 
Riemannian manifolds and Gromov's convergence 
theorem-which has been considerably revised and 
expanded, including the addition of a few comments on 
further developments, and corrections of small errors. 

Translations of Mathematical Monographs, Volume 149; 1996; 
358 pp.; Hardcover; ISBN 0-8218-Q2B4-4; List $119, Individual 
member $71; Order code MMON0/!49NA 

Sources of Hyperbolic 
Geometry 
John Stillwell, Monash University, Clayton, 
Victoria, Australia 

This book presents, for the first time in English, the 
papers of Beltrami, Klein, and Poincare that 
brought hyperbolic geometry into the 
mainstream of mathematics. A recognition of 
Beltrami comparable to that given the 
pioneering works of Bolyai and Lobachevsky 
seems long overdue--not only because Beltrami 
rescued hyperbolic geometry from oblivion by 
proving it to be logically consistent, but because 
he gave it a concrete meaning (a model). that 
made hyperbolic geometry part of ordinary 
mathematics. 

The models subsequently discovered by Klein 
and Poincare brought hyperbolic geometry even 

further down to earth and paved the way for the current 
explosion of activity in low-dimensional geometry 
and topology. 

By placing the works of these three mathematiCians 
side by side and providing commentaries, this book 
gives the student, historian, or professional geometer a 
bird's-eye view of one of the great episodes in 
mathemahcs. The unified setting and historical context 
reveal the insights of Beltrami, Klein, and Poincare in 
their full brilliance. 

Co"published With the London Mathematical Society. Members· of 
the LMS may order directly from the AMS at the AMS member 
price. The LMS is registered with the Charity Commissioners. 

History of Mathematics, Volume 10; 1996; 153 pp.; Hardcover; 
ISBN 0-8218-0529-0; List $39, All AMS members $31; Order code 
HMATH/lONA 

All prices subject to change. Charges for delivery are $3.00 per 
order, or for air delivery outside of the continental U.S., please 
include $6.50 per item. Prepayment required. Order from: American 
Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904. Or 
for credit card orders, fax (401) 331-3842 or call toll free 800-321-
4AMS (4267) in the U.S. and Canada, (401) 455-4000worldwide. 
Residents of Canada, please include 7% GST. 
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American Mathematical 
Society Centennial Fellowships 

Invitation for Applications, 199 7-1998 

Deadline, December 1, 1996 

The AMS Centennial Research Fellowship Program makes 
awards annually to outstanding mathematicians to help fur
ther their careers in research. Recently, the AMS Council 
approved changes in the rules for the fellowships. From 
1984-1996, the fellowship program was aimed at midca
reer mathematicians. The changes adopted last year redi
rected the fellowship program toward recent Ph.D.s. 

The eligibility rules are as follows. Applicants (1) must 
be citizens or permanent residents of a country in North 
America, (2) must have held their doctoral degrees for at 
least two years at the time of the award, (3) must not have 
permanent tenure, and (4) must have held less than two 
years of research support at the time of the award. (Each 
year of a full-time teaching appointment with teaching 
load less than four [respectively, five] courses per year on 
the semester [respectively, quarter] system will count in 
this respect as one-half year of research support.) Recipi
ents may not hold the Centennial Fellowship concurrently 
with other research fellowships (e.g., Sloan Foundation 
Fellowships or National Science Foundation Postdoctoral 
Fellowships), they may not use the stipend solely to reduce 
teaching at the home institution, and they are expected to 
spend some of the fellowship period at another institution 
which has a stimulating research environment suited to the 
candidates' research development. 

The stipend for fellowships awarded for 1997- 98 is ex
pected to be approximately $3 7 ,000, with an additional ex
pense allowance of about $1,500. Acceptance of the fel
lowship cannot be postponed. Fellowship holders may use 
their stipend as full support for a year or may combine it 
with half-time teaching and use it as half support over a 
two-year period. Applications should include a short re
search plan describing both an outline of the research to 
be pursued and a program for using the fellowship, in
cluding institutions at which it will be used and reasons 
for the choices. The selection committee will base its de
cision on both the research potential of the applicant, 

based upon track record and letters of recommendation, 
and on the quality and feasibility of the research plan. 

The number of fellowships to be awarded is small and 
depends on the amount of money contributed to the pro
gram. The Trustees have arranged a matching program from 
general funds in such a way that funds for at least one fel
lowship are guaranteed. Because of the generosity of the 
AMS membership, it has been possible to award two to four 
fellowships a year for the past ten years. 

The deadline for receipt of applications is December 1, 
1996. Awards will be announced in February 1997 or ear
lier if possible. 

For application forms write to the Executive Director, 
American Mathematical Society, P.O. Box 6248, Providence, 
Rl 02940-6248, or send electronic mail to ams@ams. org. 
Application forms are also available on the World Wide Web 
via the Internet at URL http: I jwww. ams. o rg/ 
committee/profession/. Please note that completed 
applications and references should not be sent to the 
AMS, but to the address given on the application and ref
erence forms. 

-AMS Announcement 

News from DIMACS 
DIMACS has announced that its 1996- 1997 Special Year 
will focus on Networks. The goal of this special year is to 
bring together researchers and practitioners in a wide va
riety of fields connected to the common theme of Networks 
to address questions about topics ranging from infra
structure to applications. Special emphasis will be placed 
on Internet-related topics, as this is a young and growing 
area where theoretical computer science and discrete math
ematics have high potential for long-term impact. 

Principal programs of the Networks year will be two post
doctoral fellows at the Center, a program of workshops 
starting in summer 1996, and an active visitor program 
hosted at the Center's five sites at Rutgers, Princeton, 
AT&T Research, Bellcore, and Lucent Technologies-Bell 
Laboratories. The principal organizers of the program are 
Stuart Haber of Bell core (stuart@be ll core. com), David 
Johnson of AT&T Research (dsj@research. att. com), and 
Mihalis Yannakaknis of Lucent-Bell Laboratories (mi
hal i s@research. att. com). A wide-ranging advisory board 
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representing industry and academia and both theory and 
practice, as well as several workshop organizing commit
tees, is also being formed. 

At present, the year's topics fall into four overlapping 
areas: Network Security: protocols for electronic commerce, 
public key infrastructure, network security, and threat 
models; Network Applications: information retrieval, data
bases and the Web, multimedia transmission and coding, 
and distributed and collaborative computing; Network Con
trol: routing, congestion and admission control, network 
protocols, and mobile computing; and Network Design: 
topology and connectivity, switch design, and facilities lo
cation. 

Most workshops will be structured so as to include both 
theorists and practitioners, with the practitioners being 
drawn both from the systems side of academia and from 
a broad spectrum of industry, including key support from 
the three industrial partners in DIMACS. Workshops 
presently planned are: 

Workshop on Trust Management in Networks, Septem
ber 30-0ctober 2, 1996, organized by Joan Feigenbaum 
(jf@research.att.com), David Maher (dpm@allegra. 
att. com), and Ernie Brickell. 

Real-time Internet Services, November 6-8, 1996, orga
nized by Mario Garzia (mgar@hogpa. att. com), Albert 
Greenberg, and Mike Luby. 

Network Threats, December 4-6, 1996, organized by 
Rebecca Wright (rwri ght@research. att. com), Peter Neu
mann (neumann@csl. sri. com), and Steve Bellovin 
(smb@research. att. com). 

Selected Topics Related to the Electronic Marketplace, 
Spring 1997, organized by Matt Franklin (franklin@ 
research. att. com) and A vi Rubin (rubi n@be 11 core. com). 

Architecture and Algorithmic Aspects of Communica
tion Networks, Spring 1997, organized by Eva Tardos 
(eva@cs.cornell.edu), Serge Plotkin (plotkin@ 
theory. stanford. edu), and Israel Cidon (ci don@tera. 
technion. ac. i 1 ). 

Workshop on Network Design: Connectivity and Facilities 
Location, Spring 1997, organized by Ding-Zhu Du 
(dzd@cs. umn. edu) and Panos Pardalos (pard a 1 os@ 
math. ufl . edu). 

Workshop on Non-blocking and Almost Non-blocking Net
works, Spring-Summer 1997, organized by Frank Hwang 
(fkh@research. att. com) and Ding-Zhu Du (dzd@cs. 
umn. edu). 

Workshop on Traffic and Network Modelling and Analy
sis, Spring-Summer 1997, organized by Sandeep Bhatt 
(bhatt@bell core. com), Andrew Ogielski (a to@ 
be 11 core. com), and De basis Mitra (advisor). 

Other workshop topics under consideration are Net
work Protocols, Mobile Communications and Computing, 
and Computing the Discrete Log. 

Information about the programs is regularly updated on 
the Center's WWWpages at http:/ /dimacs. rutgers. edu/ 
and posted to newsletters, e-mail groups and other desti
nations. To be placed on a mailing list for announcements, 
send an e-mail request to pub 1 i ci ty@di macs. rut
gers. edu. The program invites senior and graduate stu
dent scientists to apply for support for visits to the Cen-

Mathematics Opportunities 

ter. See http: I /di macs. rutgers. edu/Speci al 
Years/1996_1997 I for information about applying. 

DIMACS is the Center for Discrete Mathematics and 
Theoretical Computer Science; it is principally funded 
under the National Science Foundation's Science and Tech
nology Centers program, with additional support from the 
New Jersey Commission on Science and Technology, AT&T, 
Bellcore and Lucent-Bell Laboratories. 

-DIMACS Announcement 

Deadlines for the 
Infrastructure Program 
The Infrastructure Program of the Division of Mathemati
cal Sciences (DMS) of the National Science Foundation 
sponsors a range of programs in support of the math
ematical sciences. listed below are deadlines for the In
frastructure Program. For further information, contact 
lloyd E. Douglas, 1 dougl as@nsf. gov, 703-306-1874; or 
Alvin I. Thaler, thal er@nsf. gov, 703-306-1880. Further in
formation about DMS programs may be found on 
http://www. nsf. gov/mps/dms/. The mailing address is: 
Division of Mathematical Sciences, National Science Foun
dation, Room 1025,4201 Wilson Boulevard, Arlington, VA 
22230. 

Mathematical Sciences Postdoctoral Research Fellow
ships: October 17, 1996. 

Faculty Early Career Development (CAREER) Program: Oc
tober 17, 1996. 

University /Industry Cooperative Research Program in the 
Mathematical Sciences: November 13, 1996. 

Grants for Scientific Computing Research Environments 
for the Mathematical Sciences: December 2, 1996. 

Research Planning Grants for Women and Minorities: Jan
uary 15, 1997. 

Career Advancement Awards for Women and Minorities: 
January 15, 1997. 

Group Infrastructure Grants (GIG): January 16, 1997. 

-DMS Announcement 

News from the Newton 
Institute, Cambridge, UK 
The Isaac Newton Institute for Mathematical Sciences has 
a number of programs scheduled for the coming academic 
year. 

Four-Dimensional Geometry and Quantum Field The
ory, November 4 to December 13, 1996: This six-week pro
gram will focus on the exciting recent developments cen
tering around a remarkable duality in four-dimensional 
space-time. This formally interchanges electricity and mag
netism and works in certain nonabelian gauge theories. It 
has major implications for the understanding of strong in
teractions in physics and in four-dimensional geometry. 

Representation Theory of Algebraic Groups and Related 
Finite Groups, January to June 1997: There is a famous the-
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ory due to Hermann Weyl for the characters of the finite 
dimensional irreducible representations of simple alge
braic groups over the complex numbers. In finite charac
teristic no analogous formula has been proved, but there 
is a conjecture due to Lusztig which expresses the irre
ducible characters as linear combinations of the Weyl char
acters. This is related to certain characters of affine Kac
Moody algebras and also to the representations of certain 
quantum groups-the latter being at the moment a rapidly 
developing branch of mathematics. Other related themes 
include subgroup structures of the corresponding groups 
of Lie type. 

Non-perturbative Aspects of Quantum Field Theory, Jan
uary to June 1997: Recent results of Sen, Seiberg, and Wit
ten have made increasingly plausible the idea of a quan
tum transformation between the weak and strong coupling 
regimes of spontaneously broken supersymmetric gauge 
theories in four space-time dimensions. The relevant ideas 
encompass and unify many topics studied intensively in 
recent years by particle physicists, including QCD and the 
theory of ins tan tons, solitons and their quantization, con
formal field theory, Yang-Baxter equations, the s and t du
ality of string theory and the mirror symmetry of Calabi
Yau manifolds. The new results have also already had an 
impact on pure mathematics, for example in the under
standing of the Donaldson classification of four mani
folds. The aim of the program is to exploit the idea of elec
tromagnetic duality to gain new insights into fundamental 
physics (for example, the issue of confinement in QCD), con
densed matter physics, and pure mathematics. 

Disordered Systems and Quantum Chaos , July to De
cember 1997: The quantum properties of disordered sys
tems have been the focus of considerable attention in 
many branches of physics, principally nuclear physics and 
condensed matter physics. Recently it has been recognized 
that many of the same phenomena also occur in deter
ministic systems which possess only a few degrees of free
dom, but which are chaotic in the classical limit. Even more 
surprisingly, the theories developed in these areas also have 
natural counterparts in a number of topics in mathemat
ics, for example, in the study of spectral properties of ran
dom operators and random matrices, in the theory of 
Fourier integral operators, in harmonic analysis (specifically 
in the theory of the Riemann zeta-function and related I
functions). In the past few years an extremely stimulating 
and productive cross-fertilization among the above fields 
has slowly been developing. The aim of the program is to 
accelerate the already significant rate of progress on some 
of the important common problems which occur, in dif
ferent guises, in each area. The main topics upon which the 
program will focus are localization, fluctuation statistics, 
and trace formulae, with a particular emphasis on their role 
in the theory of mesoscopic systems. 

Neural Networks and Machine Learning, July to De
cember 1997: Research in machine learning has advanced 
significantly in recent years, stimulated in part by the 
emergence of a range of successful, large-scale applications. 
Examples include optical character recognition, classifica
tion of sleep stages from EEG signals, cervical smear screen
ing, and real-time tokamak plasma control. At the same time 

there have been many impressive developments in the the
oretical foundations of this field, arising from several com
plementary approaches. Concepts from statistical pattern 
recognition have been used to formulate a general frame
work for machine learning based on statistical inference. 
Parallel developments in computational learning theory 
have led to a characterization of computational and sam
ple-size requirements for learning problems, while also re
sulting in powerful new algorithms. In addition, concepts 
from information theory, differential geometry, and sta
tistical mechanics have been exploited to give alternative 
insights into neural networks. The principal aims of this 
program are to promote greater interdisciplinary collabo
ration between researchers with different theoretical per
spectives, to strive for a more unified mathematical frame
work for neural networks and machine learning, and to 
stimulate the development of new algorithms for practi
cal applications. 

The following programs are planned for 1998: Dynam
ics of Astrophysical Discs, Arithmetic Geometry, and Bio
molecular Function in the Context of the Genome Project. 
For further information, contact The Executive Director, 
Isaac Newton Institute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; telephone 01223 
335999; e-mail i. newton@newton. cam. ac. uk; World Wide 
Web http://www. newton. cam. ac. uk/. 

- Newton Institute Announcement 

NSF Faculty Early Career 
Development (CAREER) 
Program 
The CAREER program of the National Science Foundation 
is intended to support excellent proposals from junior 
faculty who combine strong research activity with a gen
uine and substantive involvement in education. Proposals 
will be evaluated on the basis of BOTH research and edu
cation. This year the program requires that the duration 
of awards be at least four but no more than five years. The 
total award, including administrative costs, will not be less 
than $160,000 for a four-year award or less than $200,000 
for a five-year award. The deadline is October 17, 1996. 

In fiscal year 1996, the Division of Mathematical Sciences 
(DMS) made four CAREER awards; it is expected that in the 
coming fiscal year the DMS will again make a small num
ber of CAREER awards. The DMS continues to encourage 
submission to its "traditional" research grant programs of 
proposals that integrate research and education activity or 
that have significant education components. Applicants are 
encouraged to confer with program directors; see the "Ref
erence" section of this issue of the Notices for phone num
bers and e-mail addresses. 

-DMS Announcement 
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AMATYC Report Appears 
The American Mathematical Association of Two-Year Col
leges (AMATYC) has published a report on the teaching of 
mathematics courses that students typically take before 
calculus. The report is entitled "Crossroads in Mathemat
ics: Standards for Introductory College Mathematics Before 
Calculus". Copies of the report were sent to members of 
AMATYC, to interested members of those organizations 
that participated in the development of the standards, 
and to others in the mathematical community, as well as 
to mathematics departments in colleges in the U.S. and 
Canada. 

Those wishing a copy of the report should contact: AM
ATYC, Crossroads in Mathematics, State Technical Institute 
at Memphis, 5983 Macon Cove, Memphis, TN 38134. 

Il\1U Canberra Circular 
Available Online 

- Allyn jackson 

The IMU Canberra Circular (IMUCC) is a newsletter dis
tributed free of charge to over 1,000 mathematicians world
wide. Compiled by B. H. Neumann of Australian National 
University, the IMUCC contains a variety of information of 
interest to the international mathematical community, par
ticularly information about upcoming meetings. 

Electronic access to the IMUCC is now available at the 
address http://wwwmaths.anu.edu.au/imu.htm1. To 
subscribe to the IMUCC, or to submit information for pub
lication, contact: B. H. Neumann, School of Mathematical 
Sciences, Australian National University, ACT 0200, Aus
tralia; fax 61-6-249-5549; e -mail bhn102@phys. 
anu. edu. au. 

- fromiMUCC 

Call for Nominations for 
Fulkerson Prize 
Nominations are sought for the D. Ray Fulkerson Prize in 
Discrete Mathematics, jointly sponsored by the AMS and 
the Mathematical Programming Society (MPS). The prize will 
be awarded at the XVIth International Symposium on Math
ematical Programming to be held in Lausanne, Switzerland, 
August 24-29, 1997. 

The specifications for the Fulkerson Prize read: "Papers 
to be eligible for the Fulkerson Prize should have been pub
lished in a recognized journal during the six calendar years 
preceding the year of the Congress. The extended period 
is in recognition of the fact that the value of fundamental 
work cannot always be immediately assessed. The prizes 
will be given for single papers, not series of papers or 
books, and in the event of joint authorship the prize will 
be divided. 

"The term 'Discrete Mathematics' is intended to include 
graph theory, networks, mathematical programming, ap
plied combinatorics, and related subjects. While research 
work in these areas is usually not far removed from prac
tical applications, the judging of papers will be based on 
their mathematical quality and significance." 

Papers eligible for the 199 7 prize should have appeared 
in one of the six years 1991-1996. 

The conclusions of the Fulkerson Prize Committee (Eva 
Tardos chair, Ronald Graham, and Ravi Kannan) will be pre
sented to the AMS and the MPS. Please send your nomi
nations (including reference to the nominated article and 
some evaluation) by january 30, 1997, to the chair of the 
Fulkerson Prize Committee: Eva Tardos, Department of 
Computer Science, Cornell University, Ithaca, NY 14850; e
mail eva@cs. co rne 11 . edu. 

- Eva Tardos 
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FromtheAMS 

AMS Electronic Mail Addresses 
A number of non-user-specific electronic addresses have 
been established for contacting the AMS staff. The fol
lowing is an updated list of those addresses together with 
a description of the types of inquiries that should be made 
through each address. 

abs-info@ams.org 
for questions regarding a particular abstract. 

abs-submit@ams.org 
for information on how to submit abstracts for AMS 
meetings and MAA sessions at January Joint Mathemat
ics meetings. Type HELP as the subject line. 

ams@ams.org 
to contact the administrative offices in Providence. (This 
address has been changed from EXDIR@AMS. COM.) 

amsdc@ams.org 
to contact the Society's office in Washington, DC. 

ams-latex@ams.org 
to request the AMSLA'fEX macro package and documenta
tion. (*see Note) 

amsmem@ams.org 
to request information about membership in the AMS, or 
about dues payments, or to ask any general membership 
questions; may also be used to submit address changes. 

ams-tex@ams.org 
to request the 5lJWS-T£X macro package and documenta
tion. (*see Note) 

cust-serv@ams.org 
to send address changes, place credit card orders for 
AMS products, or conduct any general correspondence 
with the Society's Customer Services Department. 

eps@ams.org 
for information or questions regarding MathSci or any 
AMS electronic products. If requesting an information 
package for MathSci or the T£X library, please include a 
complete mailing address. 

guide-elec@ams.org 
to request a copy of the Society's Guidelines for Prepar
ing Electronic Manuscripts. Please specify 5\_MS-T£)( or 
AMSLA'f£X version. 

ritathcal@ams.org 
to send information to be included in the Mathematics 
Calendar section of the Notices. 

mathdoc@ams.org 
for users of Current Mathematical Publications, Math
ematical Reviews, and MathSci who wish to order a copy 
of an original item from the MathDoc document delivery 
system. 

mathrev@ams.org 
to submit reviews to Mathematical Reviews and to send 
related correspondence. 

meet@ams.org 
to request general information about Society meetings 
and conferences. 

meetreg-request@ams.org 
to request e-mail meeting registration forms. 
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From theAMS 

meetreg-submit@ams-org 
to submit completed registration forms. 

notices@ams.org 
to send correspondence to the managing editor of the 
Notices, including letters to the editor, contributed arti
cles, and information for the meetings and conferences 
listing. 

pub@ams.org 
to send correspondence to the AMS Publication Division. 

pub-submit@ams.org 
to submit accepted manuscripts to AMS publications 
(other than Abstracts). 

reprint-permission@ams.org 
to request permission to reprint material from Society 
publications. 

secretary@ams.org 
to communicate with the secretary of the Society. 

sos@ams.org 
for information about AMS services to publishers. (*see 
Note) 

support@e-math.ams.org 
for information or for assistance in accessing and using 
e-MATH, the Society's Internet connection for electronic 
services of interest to mathematicians. 

tech-support@ams.org 
to contact the Society's typesetting Technical Support 
group. 

*Note: These packages are available via anonymous ftp 
from e-MATH. AMS. ORG or on diskette. When requesting 
diskettes, please specify either IBM or Macintosh format 
and give a complete mailing address. 

OCTOBER 1996 NOTICES OF THE AMS 

Mathematics in St. 
Petersburg 
A. A. Bolibruch, Steklov Institute of 
Mathematics, Moscow, Russia, 
A. S. Merkur'ev, University of Franche
Comte, Besancon, France, and 
N. Yu. Netsvetaev, St. Petersburg State 
University, Russia, Editors 

This volume is dedicated to the 30th 
anniversary of the founding of the Academic 
Gymnasium of St. Petersburg University. 
From the day it was founded until recent 
times, the school was officially called the 
"Specialized Physico-Mathematical Boarding 
School •45 of Leningrad University" but was 
generally know as the "45th Boarding 
School". 

Almost all of the authors of this volume 
graduated at different times from the 45th 

Boarding School and then studied at Leningrad 
University. The initial impetus for publishing this 
volume was a three-day conference held at St. 
Petersburg University in October 1993. The papers 
of the volume were mostly collected during the 
winter and spring of 1994. 

American Mathematical Society Translations-Series 2, 
Volume 174; 1996; 273 pp.; Hardcover; ISBN 0-8218-0559-2; 
List $99, Individual member $59; Order code TRANS2/ 174NA 

Selected Papers of 
Freeman Dyson with 
Commentary 
Freeman Dyson, Institute for Advanced 
Study, Princeton, NJ 
The writings of Freeman Dyson are among the jewels 
that crown the subject [of theoretical physics] and today 
even the earliest among them can be read with profit and 
inuch pleasure by beginners and experts. 

-from the Foreword by Elliott Lieb 

This book offers a unique compilation of 
papers in mathematics and physics from 
Freeman Dyson's 50 years of activity 
and research. These are the -papers that 
Dyson considers most worthy of 
preserving, and many of them are classks. 

The papers are accompanied by 
commentary, explaining the context from 
which they originated and the subsequent 
history of the problems that either were 
solved or left unsolved. This collection offers 

a connected narrative of the developments in 
mathematics and physics in which the author was 
involved beginning with his professional life as a 
student of G. H. Hardy. 

This book is jointly published by the AMS and the 
International Press. 

Collected Works, Volume 5; 1996; 60i. pp.; Hardcover; 
ISBN 0-8218-0561-4; List $59; All AMS members $47; 
Order code CWORKS/SNA 

All prices subject to change. Charges for delivery are $3.00 per 
order, or for air delivery" outside of the continental U.S., please 
include $6.50 per item. Prepayment required. Order from: American 
Mathematical Society, P. 0. Box 59()4., Boston, MA 02206·5904. Or 
for credit card orders, fax (401) 331-3842 or ca ll toll free 800-321-
4AMS (4267) in the U.S. and Canada, (401) 455-4000 worldwide, 
Residents· of Canada, please include 7% GST. 
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How to use this form 

1. Using the facing page 
or a photocopy, 

(or a TEX version which 
can be downloaded from 
the e-math "Employment 

Information" menu, 
http://www.ams.org/ 

committee/profession/ 
employ. html), 

fill in the answers which 
apply to all of your 

academic applications. 
Make photocopies. 

2. As you mail each 
application, fill in the 
remaining questions 
neatly on one cover 
sheet and include it 

on top of your applica
tion materials. 

Add this Cover Sheet 
to all of your 
Academic Job Applications 
The Joint Committee on 
Employment Opportuni
ties has adopted the 
cover sheet on the facing 
page as an aid to job 
applicants and prospec
tive employers. The form 
is now available on 
e-math in a TeX format 
which can be downloaded 
and edited. The purpose 
of the cover form is to 
aid department staff in 
tracking and responding 
to each application. 

Mathematics Depart
ments in Bachelor's, 
Master's and Doctorate 
granting institutions 
have been contacted and 
are expecting to receive 
the form from each 
applicant, along with 
any other application 
materials they require. 
Obviously, not all 
departments will utilize 
the cover form informa
tion in the same man
ner. Please direct all 
general questions and 
comments about the 
form to: 
emp-info@ams.org 
or call the Professional 
Programs and Services 
Department, AMS, at 
800-321-4267 extension 
4105. 

JCEOReconunendations 
for Professional 
Standards in Hiring 
Practices 

The JCEO believes that 
every applicant is en
titled to the courtesy of a 
prompt and accurate 
response that provides 
timely information about 
his/her status. Specifi
cally, the ]CEO urges all 
institutions to do the 
following after receiving 
an application: 

(1) Acknowledge receipt 
of the application
immediately; and 
(2) Provide information 
as to the current status 
of the application, as 
soon as possible. 

The JCEO recommends a 
triage-based response, 
informing the applicant 
that he/she 
(a) is not being consid
ered further; 
(b) is not among the top 
candidates; or 
(c) is a strong match for 
the position. 



This form is provided 
courtesy of the American 

Mathematical Society. 

This cover sheet is 
provided as an aid to 

departments in process
ing job applications. 

It should be included 
with your application 

material. 

Please print or type. 
Do not send this form 

to theAMS. 

Academic Employment in Mathematics 

AMS STANDARD COVER SHEET 
Last Name 

First Name 

Middle Names 

Address through june 1997 Home Phone 

e-mail Address 

Current Institutional Affiliation Work Phone 

Highest Degree and Source ______________________ _ 

Year of Ph.D. (optional) 

Ph.D. Advisor __________________________ _ 

If the Ph.D. is not presently held, date on which you expect to receive 

Indicate the mathematical subject area(s) in which you have done research using the 1991 Mathematics Subject 
Classification printed on the back of this form. If listing more than one number, list first the one number which 
best describes your current primary interest. 

Primary Interest _____________________________ _ 

Secondary Interests optional ________________________ _ 

Give a brief synopsis of your current research interests (e.g. finite group actions on four-manifolds). 
Avoid special mathematical symbols and please do not write outside of the boxed area. 

Most recent, if any, position held post Ph.D. 

University or Company-----------------------------------

Position Title Dates ________________ __ 

Indicate the position for which you are applying and position posting code, if applicable 

If unsuccessful for this position, would you like to be considered for a temporary position? 

0 Yes 0 No If yes, please check the appropriate boxes. 

0 Postdoctoral Position 0 2+ Year Position 0 1 Year Position 

List the names, affiliations, and e-mail addresses of up to four individuals who will provide letters of recom· 
mendation if asked. Mark the box provided for each individual whom you have already asked to send a letter. 

o ______________________________ _ 
o _____________________________ _ 
o _______________________________________________________ _ 
o _______________________________________________________ _ 



00 General 
01 History and biography 
03 Logic and foundations 
04 Set theory 
05 Combinatorics 
06 Order, lattices, ordered algebraic structures 

08 General mathematical systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra, matrix theory 

16 Associative rings and algebras 
17 Nonassociative rings and algebras 

18 Category theory, homological algebra 
19 K-theory 
20 Group theory and generalizations 

22 Topological groups, Lie groups 

26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 

33 Special functions 
34 Ordinary differential equations 

35 Partial differential equations 
39 Finite differences and functional equations 

40 Sequences, series, summability 

41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 

45 Integral equations 
46 Functional analysis 
47 Operator theory 
49 Calculus of variations, optimal control 
51 Geometry 

1991 
Mathematics 
Subject 
Classification 

52 Convex and discrete geometry 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifolds 
60 Probability theory and stochastic processes 

62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of particles and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 

86 Geophysics 
90 Economics, operations research, progralilming, games 

92 Biology and other natural sciences, behavioral 
sciences 

93 Systems theory, control 
94 Information and communication, circuits 



AMERICAN MATHEMATICAL SOCIETY 

Editorial Position 

Notices of the American Mathematical Society 

Applications and nominations are invited for the position of Editor of the 

Notices of the American Mathematical Society, to commence with the January 

1998 issue. The Society seeks an individual with strong mathematical 

research experience, broad mathematical interests, and a commitment to 

communicating mathematics in a wide range of levels to a diverse audience. 

The applicant must demonstrate excellent written communication skills. 

The Editor has editorial responsibility for a major portion of the Notices within 

broad guidelines. The goal of the Notices is to serve all mathematicians by 

providing a lively and informative magazine containing exposition about 

mathematics and its history, news about contemporary mathematics and 

mathematicians, and information about the profession and the Society. 

The Editor is assisted by a board of Associate Editors, nominated by the 

Editor, who help to fashion the contents of the Notices and solicit material for 

publication. AMS staff in Providence carry out production support, as well as 

some staff writing. The Editor will operate from his or her home institution 

with part-time secretarial support. In order to begin working on the January 

1998 issue, some editorial work would begin early in 1997. 

Nominations and applications (including curriculum vitae; bibliography; and 

name, address, and phone number of at least two references) should be sent 

by October 15, 1996, to: 

Dr. John Ewing 

American Mathematical Society 

P.O. Box 6248 

Providence, RI 02940 

The American Mathematical Society is an Equal Opportunity Employer. 



Stipends for Study and 
Travel 

Graduate Support 
• American Association for the 

Advancement of Science 
Summer Fellowship 

Description: Fellows will work for radio and television 
stations, newspapers, and magazines and will have 
their travel expenses and stipends paid by the AAAS. 
Fellows will have the opportunity to: observe and 
participate in the process by which events and ideas 
become news, improve their communication skills by 
teaming to describe complex technical subjects in a 
manner understandable by the public, and increase their 
understanding of editorial decision making and the 
manner in which information is effectively disseminated. 
Each fellow will: attend an orientation and evaluation 
session in Washington, DC; begin the internship in mid
June; and submit an interim and final report to AAAS to 
help evaluate the program. 
Eligibility: Provides support for twenty-five outstanding 
graduate students in the natural and social sciences and 
engineering as reporters, researchers, and production 
assistants in the mass media. (Exceptional undergraduate 
or postdoctoral students will also be considered.) 
Grant amount: $400/week stipend for ten weeks 
Deadline: January 15, 1997. 
Application information: Arnie E. Hubbard, Coordinator, 
Mass Media Science and Engineering Fellows Program, 
American Association for the Advancement of Science, 
1333 H Street, NW, Washington, DC 20005. 

American Association of University 
Women (AAUW) Educational Foundation 
American Fellowships 

Description: Postdoctoral, dissertation, and summer 
postdoctoral faculty fellowships for women fulfilling 
eligibility requirement. Applicants for the postdoctoral 
fellowships must hold a doctoral degree by the appli
cation deadline. An applicant must have completed all 

Items marked with a • are repeated from the November 1995 issue with 
only a change in the year; the resulting announcement has not yet been 

coursework, passed all examinations, and have had the 
dissertation proposal or plan approved by the application 
deadline. 
Eligibility: Women who are citizens or permanent resi
dents of the U.S. 
Grant amount: The postdoctoral fellowships provide 
$20,000-$25,000, and some have disciplinary restric
tions. The summer postdoctoral faculty fellowships 
provide stipends of $5,000. The dissertation fellowships 
provide stipends of $14,500 for the final year of writing 
the dissertation. 
Deadline: November 15, 1996. 
Application information: AAUW Educational Foundation, 
American Fellowships, P.O. Box 4030, Iowa City, lA 52243-
4030; telephone: 319-337-1716; fax: 319-337-1204. 

• American Society for Engineering 
Education 
ONR Graduate Fellowship Program 

Description: About fifty 36-month fellowships will be 
granted by the Office of Naval Research to support study 
and research leading to a doctoral degree in one of 
the following fields: electrical engineering, computer sci
ence, naval architecture and ocean engineering, materials 
science, applied physics, aerospace/mechanical engineer
ing, oceanography, mathematics, biological/biomedical 
sciences, cognitive/neural sciences, and chemistry. The 
fellowships are tenable at U.S. institutions offering doc
toral degrees in the designated science and engineering 
disciplines. 
Eligibility: Citizens of the U.S. (of any age) who have 
not attended graduate school since receiving their 
baccalaureate degree. 
Grant amount: $15,000 per 12-month year; in addition, 
ONR will provide the affiliated institution, on behalf of 
each Fellow, full tuition and fees and will provide $2,000 
per year to the Fellow's department. 
Deadline: January 15, 1997. 

confirmed by the sponsoring agent. 
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Application information: American Society for Engineer
ing Education (ASEE), Eleven Dupont Circle, Suite 200, 
Washington, DC 20036; 202-986-8516 or 202-986-8525. 

Associated Western Universities, Inc. 
(AWU NW, AWU EO) 
Description: AWU, in partnership with federal laborato
ries, industry, and other cooperating facilities, provides 
fellowships for science and engineering research partici
pation. Fellowship participants are hosted by nearly sixty 
federal and industrial facilities. 
Eligibility: Faculty, advanced-degree graduates, graduate, 
and undergraduate students in discipline areas includ
ing the physical and biological sciences, mathematics, 
computer science, engineering, and technology. 
Application information: Associated Western Universi
ties, Inc., 4190 S. Highland Drive, Suite 211, Salt Lake City 
ur 84124; tel: 509-273-8900; fax: 509-277-5632; e-mail: 
inf o@sl. awu . org; home page: http: I I online. awu. or g. 

Bunting-Cobb Graduate Residential 
Fellowships for Women 
Description: Douglass College, the largest women's 
college in the nation, offers the Bunting-Cobb Graduate 
Residential Fellowship program. Bunting-Cobb Fellows 
serve as mentors to the undergraduates in the residence 
hall. The hall is equipped with a microcomputer room 
and a resource library. 
Eligibility: Women graduate students enrolled in math, 
science, or engineering programs at Rutgers University's 
Graduate School on its New Brunswick campus. 
Grant amount: $2,000 to $4,750, depending on duties, 
as well as room and board for the academic year in the 
Bunting-Cobb Math, Science, and Engineering Hall. 
Application information: For information about the 
Bunting-Cobb Fellowship, please contact Dr. Ellen F. 
Mappen, Director, Douglass Project for Rutgers Women 
in Math, Science, and Engineering at 908-932-9197. For 
information about graduate study at Rutgers, please 
contact Ms. Beverly Tarter at 908-932-7711. 

• Committee on Institutional Cooperation 
CIC Predoctoral Fellowships in the Natural Sciences, 
Mathematics, and Engineering 

Description: Fellowships are offered for graduate study 
leading to the Ph.D. degree. They may be used at any 
of these participating institutions: University of Chicago, 
University of illinois at Urbana-Champaign, University 
of Illinois-Chicago, Michigan State University, Univer
sity of Minnesota, Northwestern University, Ohio State 
University, Pennsylvania State University, Purdue Univer
sity, University of Wisconsin-Madison, and University of 
Wisconsin-Milwaukee. 
Eligibility: African Americans, Native Americans (with 
tribal affiliation), Mexican Americans, and Puerto Ricans 
who are U.S. citizens and hold or will receive a bachelor's 
degree by August 1994 from a regionally accredited 
college or university. 

Stipends 

Grant amount: Full tuition plus an annual stipend of at 
least $11,000 for at least four academic years. 
Deadline: December 1, 1996, for the 199 7-1998 academic 
year. 
Application information: Committee on Institutional 
Cooperation (CIC) Predoctoral Fellowships Program, 803 
E. Eighth Street, Indiana University, Bloomington, IN 
47405. From outside Indiana call toll-free 800-457-4420. 
In Indiana call812-855-0823. Fax: 812-855-8741. 

• East Tennessee State University 
Teaching Assistantships 

Description: East Tennessee State University offers the 
M.S. in Mathematical Sciences and offers seven teaching 
assistantships each year. The duties are staffing the math 
lab for the first year and teaching two freshman courses 
for the second year. The climate is ideal and the people 
are easy to get along with. 
Grant amount: The stipend is $5,000 for nine months or 
$7,200 for twelve months. 
Application information: Rick Norwood, email: 
norwoodr@etsuarts.east-tenn-st.edu. 

Fellowships in Mathematics and 
Molecular Biology 
Description: The Program in Mathematics and Biology has 
graduate and postdoctoral fellowship support available 
but requires that there be both a mathematical and a 
biological component in the proposal. Current topics 
in the Program include geometry and topology of 
nucleic acids, sequence analysis of DNA, molecular 
dynamics, mapping functions and algorithms for DNA, 
and protein structure prediction. Other areas with 
both a mathematical and biological component will be 
considered. Fellowships can be held at any university or 
college in the United States. 
Deadline: Application deadline is February 1, 1997. 
Women and minorities are encouraged to apply. Funding 
can begin between July 1, 1997, and November 1, 1997. 
Application information: For information and appli
cation materials contact: Program in Mathematics and 
Molecular Biology, 103 Donner Laboratory #3206, Univer
sity of California, Berkeley, CA 94720; e-mail: sylviaj@ 
violet. berkeley. edu; fax: 510-642-4071. 

Florida Education Fund 
The McKnight Doctoral Fellowship Program 

Description: McKnight Doctoral Fellowship provides 
funds to twenty-five African American citizens to pursue 
Ph.D. degrees at participating Florida universities. Contin
gent upon successful academic progress, the maximum 
length of the award is five years. The Florida Education 
Fund provides the first three years, and the student's 
university continues funding at the same level of support 
for an additional two years. 
Eligibility: Applicants must hold or be receiving a 
bachelor's degree from a regionally accredited college or 
university. 
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Stipends 

Grant amount: Up to $5,000 in tuition and fees plus an 
annual stipend of $11,000. 
Deadline: The deadline for applications for fall 1997 is 
January 15, 1997. 
Application information: Detailed information and ap
plication packets can be obtained by writing or calling: 
The Florida Education Fund, 201 E. Kennedy Boulevard, 
Suite #1525, Tampa, FL 33602; 813-272-2772. 

• Ford Foundation Predoctoral and 
Dissertation Fellowships for Minorities 
Description: Predoctoral and dissertation fellowships. 
Eligibility: Available to minorities enrolled in research
based doctoral programs in mathematics, engineering, 
and other fields. These will be offered on a competitive ba
sis to individuals who are citizens or nationals of the U.S. 
and who are members of the following groups: Alaskan 
Natives (Eskimo or Aleut), Native American Indians, 
Black/ African Americans, Mexican Americans/Chicanos, 
Native Pacific Islanders (Polynesian or Micronesian), and 
Puerto Ricans. 
Grant amount: Annual stipends of $12,000 and $18,000 
respectively. The predoctoral awards also include an 
allowance to the awardee's university in lieu of tuition 
and fees. 
Deadline: The deadline for applications is early November 
1996. 
Application information: Students interested in the 
1997 doctoral fellowships may obtain application ma
terials from the Fellowship Office, National Research 
Council, 2101 Constitution Avenue, NW, Washington, DC 
20418. Students interested in the 1997 predoctoral and 
dissertation fellowships should contact The Fellowship 
Office at the above address or call 202-334-2872. 

• Georgia Institute of Technology 
President's Fellowships 
Description: These stipends are awarded to a selected 
number of highly qualified U.S. nationals who intend to 
pursue doctoral degrees. The fellowships are intended 
to supplement other forms of support and can be 
extended for three additional years based on academic 
performance and research potential. 
Eligibility: The awards are highly competitive; selection is 
based on academic criteria and evidence of scholarship. 
Participants are expected to maintain high academic 
standing. 
Grant amount: $4,000 for twelve months. 

Graduate Research/Teaching Assistantships 
Eligibility: Appointments are based primarily on schol
arship and ability to contribute to ongoing programs of 
the school. 
Grant amount: $12,000 per twelve months, plus waiver 
of all tuition and fees. 
Application information: Prospective students who con
sider themselves highly qualified for an award should 
include with their application for admission a letter de
scribing in as much detail as possible their qualifications 

and needs. Write to the Ph.D. Coordinator, College of 
Computing, Georgia Institute of Technology, Atlanta, GA 
30332-0280. 

Daniel and Florence Guggenheim 
Foundation 
Description: Fellowships for U.S. and Canadian residents 
interested in jet propulsion, energy conversion, fluid 
mechanics, and flight structures. 
Application information: For information on flight struc
tures, write to the Department of Civil Engineering and 
Engineering Mechanics, Columbia University. For infor
mation on applied physics and materials science; dynam
ics and control systems; energy conversion, propulsion, 
and combustion; energy and environmental policy; flight 
science and technology; and fluid mechanics, and com
putational and experimental fluid mechanics, write to 
the Director of Graduate Studies, Department of Mechan
ical and Aerospace Engineering, Princeton University, 
Princeton, NJ 08544. 

Fannie and john Hertz Foundation 
Fellowships 
Description: For the support of personal and institutional 
expenses during graduate education directed toward the 
Ph.D. degree in applied physical sciences. Tenable at 
the Department of Applied Science of the Davis Campus 
and at all campuses of the University of California; 
California Institute of Technology; Carnegie-Mellon Uni
versity; The University of Chicago; Cornell University; 
Courant Institute of Mathematical Sciences, New York 
University; Georgia Institute of Technology; Harvard Uni
versity; Johns Hopkins University; University of illinois 
at Urbana-Champaign; Massachusetts Institute of Tech
nology; University of Minnesota; Polytechnic Institute of 
New York; Princeton University; Rensselaer Polytechnic 
Institute; Rice University; University of Rochester; Stan
ford University; University of Texas at Austin; Texas 
A&M University; Vanderbilt University; University of 
Washington, Seattle; University of Wisconsin, Madison; 
and Yale University. 
Eligibility: Offered on the basis of academic (A
undergraduate GPA) and research performance, rec
ommendations, and personal technical interview. 
Grant amount: The stipend is $17,000, plus $12,000 cost
of-education allowance ($8,000 at M.I.T) per nine-month 
year. 
Deadline: Application deadline is October 18, 1996. 
Application information: Applicants should write to the 
Office of the Graduate Dean at these institutions or write 
directly to the Hertz Foundation, Box 5032, livermore, 
CA 94551-5032. 

• Hubert H. Humphrey Doctoral 
Fellowships 
Description: Awards are made by the U.S. Arms Control 
and Disarmament Agency (ACDA) to stimulate interest 
in the study of arms control in universities around the 
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country by supporting unclassified doctoral dissertation 
research in the field. 
Eligibility: Applicants must be U.S. citizens or nationals 
and must have completed all requirements for the 
doctorate, except the dissertation, at a U.S. college or 
university. (Law students are also eligible.) 
Grant amount: The stipend will be $8,000 for a 12-month 
period, plus applicable tuition and fees of up to $6,000 
for one year. 
Deadline: Application deadline is March 15 for the 12-
month award period beginning in either September or 
the following January. 
Application information: For application materials write: 
Hubert H. Humphrey Fellowship Program, U.S. Arms Con
trol and Disarmament Agency, Washington, DC 20451. 

• Hughes Aircraft Company Fellowships 
Description: Masters and Doctoral Fellowships are 
awarded on a competitive basis to qualified individuals 
in Engineering and Science for study at selected univer
sities in the fields of electrical, mechanical, aerospace or 
systems engineering, computer science, mathematics, or 
physics. Most are awarded on a work-study basis. 
Eligibility: U.S. citizenship is required. GPA must be at 
least 3.0/4.0. 
Application information: Write to the Hughes Aircraft 
Company, Corporate Fellowship Office, Technical Educa
tion Center, P.O. Box 80028, Bldg. C1/B168, Los Angeles, 
CA 90080-0028. 

Kosciuszko Foundation 
Description: Scholarships and grants for Americans of 
Polish background. Scholarships are granted for one year. 
Consideration is given to financial need of each applicant. 
Eligibility: (1) Full-time graduate students in the U.S., 
(2) U.S. citizens of Polish descent, (3) Poles who are 
permanent residents of the U.S., and (4) Americans of 
non-Polish descent who are pursuing studies/research 
relating to Polish subjects. 
Deadline: Application deadline is January 15, 1996. 
Application information: For information write to Schol
arship and Exchange Programs, The Kosciuszko Foun
dation, 15 East 65th Street, New York, NY 10021-6595; 
212-734-2130; fax: 212-628-4552. 

• Laboratory Graduate Participation 
Description: Supports full-time thesis and dissertation 
research at participating DOE research facilities for M.A. 
and Ph.D. candidates majoring in the life, physical, and 
social sciences; mathematics; and engineering. 
Eligibility: Applicants must be U.S. citizens who have 
completed all requirements for the degree except thesis 
or dissertation research. 
Grant amount: The annual stipend is $12,000-$14,400 
plus certain tuition and fees and additional allowances 
for dependents. 
Application information: Additional information and 
application materials may be obtained from Science/ 
Engineering Education Division, Oak Ridge Associated 
Universities, P.O. Box 117, Oak Ridge, TN 37831-0117. 

National Science Foundation 
Graduate Research Fellowships 

Stipends 

Description: Three-year awards available to citizens or 
nationals of the U.S. and permanent residents for full
time study leading to master's or doctoral degrees in 
science (including mathematics) and engineering. 
Eligibility: Awards made only to students who have 
completed no more than twenty semester-hours or 
thirty quarter-hours of graduate study in science or 
engineering. 
Grant amount: Stipends of $14,400 proposed for 1997-
1998 for a 12-month tenure. No dependency allowances. 
Education allowance paid to fellowship institution. 
Deadline: Application deadline is early November. 
Application information: Mail request to: NSF Graduate 
Research Fellowship Program, Oak Ridge Associated 
Universities (ORAU), P.O. Box 3010, Oak Ridge, TN 
37831-3010; 423-241-4300; e-mail: nsfgrfp@orau.gov. 
Materials available in early September 1996. 

National Science Foundation 
Minority Graduate Research Fellowships 

Description: Awarded for study or work leading to 
the master's or doctoral degrees, these fellowships are 
granted for periods of three years. 
Eligibility: Open to U.S. citizens or nationals or perma
nent residents who are members of an ethnic minority 
group underrepresented in the advanced levels of the 
U.S. science personnel pool, i.e., American Indian, Na
tive Alaskan (Eskimo or Aleut), Black/ African American, 
Hispanic, or Native Pacific Islander (Polynesian or Mi
cronesian). Awards made only to students who have 
completed no more than thirty semester hours or forty
five quarter hours, or equivalent, of graduate study in 
science or engineering. 
Grant amount: The stipend is $14,400 proposed for 
1997-1998 for 12-month tenures. No dependency al
lowances. Education allowance paid to fellowship institu
tion. 
Deadline: The deadline for applications is early Novem
ber. 
Application information: Mail request for application 
materials to: Oak Ridge Associated Universities (ORAU), 
P.O. Box 3010, Oak Ridge, TN 37831-3010. 

National Security Agency 
Description: Standard research proposals designed prin
cipally to provide summer salary for professors and 
support for graduate students in areas of interest listed 
below. The National Security Agency (NSA) awards grants 
to universities in support of self-directed research in 
the following areas of mathematics (including possible 
computational aspects): algebra, number theory, discrete 
mathematics, probability, and statistics. The NSA also 
accepts proposals for small grants for conferences, work
shops, and special academic endeavors. These proposals 
will be accepted, reviewed, and funded as they are 
received at NSA. Those submitting the proposals should 
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allow eight months of review time before grants can be 
made. 
Deadline: October 15, 1996. Grants awarded from this 
funding can expect to incur expenses by December 1, 
1997. 
Application information: For further information about 
the program, please call 301-688-0400. All correspon
dence should be addressed to Dr. Charles F. Osgood, 
Director, Mathematical Sciences Program, National Sci
ence Agency, ATTN: R51A, Ft. George G. Meade, MD 
20755-6557. Queries can also be made by e-mail at 

. msp@math13. math. umbc. edu. 

• Office of Naval Research 
Graduate Fellowship Program 

Description: ONR will award up to fifty 36-month 
fellowships for study and research at U.S. insti
tutions offering doctoral degrees in specified engi
neering, science, and math disciplines. ONR Fellow
ships awarded in this twelfth year of the program 
will be for study and research in eleven major 
disciplines: electrical engineering, computer science, 
naval architecture and ocean engineering, materials 
science, applied physics, aerospace/mechanical engi
neering, biological/biomedical sciences, cognitive/neural 
sciences, mathematics, chemistry, and oceanography. 
Eligibility: Participants must be U.S. citizens. 
Grant amount: Fellows selected in 1996 will receive 
$15,000 for the first year of tenure. ONR will pay the 
institution full tuition and fees and provide $2,000 to the 
Fellow's department. 
Deadline: Deadline for applications is January 15, 1997. 
Application information: Application materials may be 
obtained from the American Society for Engineering Ed
ucation (ASEE), 11 Dupont Circle, Suite 200, Washington, 
DC 20036; 202-986-8516 or 202-986-8525. 

Purdue University 
Frederick N. Andrews Fellowships, Graduate 
Opportunity Fellowships, and Teaching Fellowships 
Andrews Fellowships 

Description: Fellowships are renewable for one year 
upon satisfactory performance in coursework. Fellows 
may hold additional university employment up to one
quarter time as teaching or research assistants. 
Grant amount: The stipend is $15,000 for twelve months 
with tuition and fees remitted except for $282 per 
semester and $141 for summer session. 

Graduate Opportunity Fellowships 

Description: Master's fellowships are renewable for one 
year and doctoral fellowships are renewable for up to 
two years upon satisfactory performance in coursework. 
Fellows may hold additional university employment up 
to one-quarter time, as teaching or research assistants. 
Grant amount: The stipend is $15,000 for twelve months 
with all tuition and fees remitted. 

Teaching Fellowships 

Description: Fellows usually teach four to six hours per 
week. Duration is three years during which fellows are 
given two semesters or one semester and two summers 
free from all teaching duties. 
Grant amount: The stipend is at least $1,100 per month 
for ten months with tuition and fees remitted except for 
$282 per semester and $141 for summer session. 
Application information: For application forms and in
formation, write to Graduate Office, Department of Math
ematics, 1395 Mathematical Sciences Building, Purdue 
University, WestLafayette, IN 47907-1395; e-mail: gcomm@ 
math.purdue.edu. URL:http://www .math.purdue . edu. 

• Sigma Delta Epsilon, Graduate Women 
in Science 
Eligibility: Available on a competitive basis to those who 
hold a degree from a recognized institution of higher 
learning in all the natural sciences (physical, environ
mental, mathematical, computer and life sciences) and 
are currently involved in research or have an approved 
research proposal. Appointments will be made irrespec
tive of race, nationality, creed, or age. Applications from 
women are especially encouraged. 
Grant amount: Awards of $1,500- $4,000 for one year, 
nonrenewable. 
Deadline: Application deadline is December 1. Announce
ment of awards will be made by the following July 1. 
Application information: Further information and appli
cation forms may be obtained from Sigma Delta Epsilon, 
Graduate Women in Science, Inc., P.O. Box 19947, San 
Diego, CA 92159 (please send self-addressed envelope 
with 52t postage). 

State of California 
California State Graduate Fellowships 

Eligibility: Residents of California who attend accredited 
graduate or professional schools located in California 
with the intent to become college or university faculty 
members. 
Grant amount: Up to $6,490 to cover tuition and fees 
only. 
Deadline: March 2, 1997, for 1997-1998 awards. 
Application information: California Student Aid Com
mission, Graduate Fellowship Program, P.O. Box 510621, 
Sacramento, CA 94245-0621. 

University of California, Los Angeles 
Biostatistical Training in AIDS 

Description: The UCLA Department of Biostatistics has 
traineeships in AIDS. We offer support to both predoc
toral and postdoctoral students. Training leading to the 
doctorate includes courses in biostatistics, mathematical 
statistics, and AIDS and provides collaboration expe
riences with AIDS researchers. Postdoctoral fellowship 
training is arranged specifically for each fellow. Fellows 
with doctorates in biostatistics or statistics will take the 
AIDS courses, collaborate with AIDS researchers, and 
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work on their own statistical research projects. Postdoc
toral fellows with a doctorate in other fields will take 
biostatistics courses, AIDS courses, and work on their 
own research projects. 
Eligibility: This federally funded program requires per
manent residence in the U.S. or U.S. citizenship. We 
encourage applications from qualified women and mi
nority candidates. AA/EOE. 
Grant amount: All tuition fees and a monthly stipend. 
Application information: Contact: Dr. Jeremy M. G. 
Taylor, UCLA Department of Biostatistics, Los Angeles, 
CA 90095-1772. 

Zonta International Foundation 
Amelia Earhart Fellowship Awards 

Description: Established in honor of Amelia Earhart, 
Zonta member from 1928-1937, the fellowships recog
nize excellence and encourage and support women in 
aerospace-related science and engineering. 
Eligibility: To qualify for the fellowship, a woman must 
have by the time of her application: a bachelor's degree 
in a qualifying area of science or engineering which 
is closely related to advanced studies in the aerospace
related sciences; a superior academic record and evidence 
of potential at a recognized institution of higher learning 
as demonstrated by transcripts, recommendations, and 
acceptance or verification by an institution of higher 
learning with accredited courses in aerospace-related 
studies; and completion of one year of graduate school 
at a well-recognized institution of higher learning or 
evidence of a well-defined research and development 
program as demonstrated by publications or a senior 
research project. 
Grant amount: Thirty-three to thirty-five $6,000 grants to 
women for graduate study in aerospace-related science 
or engineering are awarded annually. 
Deadline: Application forms must be postmarked by 
November 1, 1996 and received by November 7, 1996. 
Application information: Announcements of awards 
will be made by May 15, 1997. For more information: 
Zonta International, 55 7 W. Randolph St., Chicago, IL 
60661-2206; 312-930-5848; fax: 312-930-0951. 

Postdoctoral Support 

• Air Force Office of Scientific Research 
Research Contracts and Grants 

Description: Mathematicians and computer scientists 
are encouraged to submit proposals for research sup
port through their organizations. Research areas include 
mathematics of dynamics and control, physical mathe
matics and applied analysis, computational mathematics, 
optimization and discrete mathematics, signal process
ing, probability and statistics, software and systems, 
artificial intelligence, and electromagnetics. 
Application information: Research proposals should 
be forwarded to the Mathematics and Geosciences 

Stipends 

Directorate, Air Force Office of Scientific Research (AFOSR 
NM), llO Duncan Avenue, Suite Bll5, Bolling AFB, DC 
20332-8080. 

• American Association for the 
Advancement of Science 
1997-1998 Congressional Science and Engineering 
Fellowships 

Description: Fellows spend one year working as special 
legislative assistants on the staffs of members of 
Congress or congressional committees, beginning in 
September 1997. The program includes an orientation 
on congressional and executive branch operations and a 
year-long seminar program on issues involving science 
and public policy to provide a unique public policy 
learning experience, to demonstrate the value of such 
science-government interaction, and to make practical 
contributions to the more effective use of scientific and 
technical knowledge in government. AAAS will sponsor 
two Fellows. 
Eligibility: A prospective Fellow must demonstrate excep
tional competence in some area of science or engineering, 
have a good scientific and technical background, and 
have a strong interest and some experience in applying 
personal knowledge toward the solution of societal prob
lems. Candidates should be postdoctoral to midcareer 
scientists or engineers. 
Grant amount: The stipend is $40,000 plus an allowance 
for relocation and travel expenses. 
Deadline: Deadline for receipt of applications by AAAS 
is January 15, 1997. 
Application information: American Association for the 
Advancement of Science, 1200 New York Ave., NW, 
Washington, DC 20005; 202-326-6600. 

• American Association for the 
Advancement of Science 
Critical Technologies Institute Science and 
Engineering Fellows Program 

Description: Fellows spend one or two years, working at 
the Critical Technologies Institute, providing expertise in 
industrial research and development, technology trans
fer, international competitiveness, and related issues. 
Eligibility: Applicants should be postdoctoral to mid
career scientists and engineers, from any physical, 
biological, or social science or any field of engineering. 
Applicants must be U.S. citizens. 
Grant amount: Stipends are negotiable, depending on 
qualifications and experience. 
Deadline: The deadline for receipt of applications is 
January 15, 1997. 
Application information: American Association for the 
Advancement of Science, 1200 New York Ave., NW, 
Washington, DC 20005; 202-326-6600. 
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• American Association for the 
Advancement of Science 
Environmental Science and Engineering Fellowships 

Description: One-year fellowships are available for work 
at the U.S. Environmental Protection Agency on issues 
relating to risk assessment. The Fellows assist EPA in 
assessing the significance of long-range environmental 
problems. 
Grant amount: The stipend is $40,000 for the one-year 
program. 
Deadline: The deadline for receipt of applications is 
January 15, 1997. 
Application information: American Association for the 
Advancement of Science, 1200 New York Ave., NW, 
Washington, DC 20005; 202-326-6600. 

• American Association for the 
Advancement of Science 
Science, Engineering and Diplomacy Fellowships 

Description: One-year fellowships are available for work 
as staff officers in the State Department and in the Agency 
for International Development. Security clearance must 
be obtained after selection. 
Eligibility: The Fellow must demonstrate exceptional 
competence in some area of science or engineering, be 
flexible, and have a strong interest or some experience in 
applying knowledge toward the solution of problems in 
the area of foreign affairs. 
Grant amount: Stipends start at approximately $43,000, 
depending upon education and experience. 
Deadline: Deadline for receipt of applications is January 
15. 
Application information: For application materials and 
more specific information on assignment possibilities, 
write to Science, Engineering and Diplomacy Fellows 
Program, AAAS, 1200 New York Ave., NW, Washington, 
DC 20005. 

American Association for the 
Advancement of Science 
Summer Environmental Science and Engineering 
Fellows Program 

Description: Fellows will spend ten weeks working as 
special research consultants with the Office of Research 
and Development (ORD) of the U.S. Environmental 
Protection Agency (EPA) in Washington, DC. Fellows 
will undertake a detailed, policy-related research project 
of mutual interest to the Fellow and one of EPA's 
research or program offices and prepare a report at the 
completion of the summer's work. The program includes 
a week-long orientation to EPA and relevant congressional 
and executive branch operations, as well as a weekly 
seminar program on environmental issues and science, 
technology, and public policy. The purpose of the 
fellowship program is to assist ORD in identifying and 
assessing the significance of long-range environmental 
problems and opportunities. 

Eligibility: Prospective Fellows must be postdoctoral to 
midcareer professionals, show exceptional competence 
in a relevant professional area, have a broad professional 
background, and have a strong interest and some 
experience in applying scientific or other professional 
knowledge toward the identification and assessment of 
future environmental problems. Persons may apply from 
any physical, biological, or behavioral science field; any 
field of engineering; or any other relevant professional 
field. Applicants must be U.S. citizens. 
Grant amount: The stipend is $950 per week plus 
nominal relocation and travel expenses. 
Deadline: The deadline for receipt of applications is 
January 15, 1997. 
Application information: American Association for the 
Advancement of Science, 1200 New York Ave., NW, 
Washington, DC 20005; 202-326-6600. 

American Association of University 
Women (AAUW) Educational Foundation 
American Fellowships 
Application information: See the listing in the Graduate 
Support section for information. 

American Mathematical Society 
Centennial Fellowships 
Postdoctoral Fellowships 

Description: The AMS Centennial Fellowship program 
makes awards annually to outstanding mathematicians 
to help further their careers in research. The number 
of fellowships to be awarded is small and depends on 
the amount of money contributed to the program. The 
trustees have arranged a matching program from general 
funds in such a way that funds for at least one fellowship 
are guaranteed. Because of the generosity of the AMS 
membership, it has been possible to award two to four 
fellowships a year for the past five years. 
Eligibility: Applicants: (1) must be citizens or permanent 
residents of a country in North America, (2) must have 
held their doctoral degrees for at least two years at the 
time of the award, (3) must not have permanent tenure, 
and (4) must have held less than two years of research 
support at the time of the award. (Each year of a full-time 
teaching appointment with teaching load less than four 
(respectively, five) courses per year on the semester 
(respectively, quarter) system will count in this respect as 
one-half a year of research support.) Recipients may not 
hold the Centennial Fellowship concurrently with other 
research fellowships (e.g., Sloan Foundation Fellowships 
or National Science Foundation Postdoctoral Fellowships), 
they may not use the stipend solely to reduce teaching 
at the home institution, and they are expected to spend 
some of the fellowship period at another institution 
which has a stimulating research environment suited 
to the candidates' research development. Applications 
should include a short research plan describing both an 
outline of the research to be pursued and a program for 
using the fellowship, including institutions at which it 
will be used and reasons for the choices. The selection 
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committee will base its decision on the research potential 
of the applicant based upon track record, letters of 
recommendation, and on the quality and feasibility of 
the research plan. 
Grant amount: The stipend for fellowships awarded for 
1997-1998 is expected to be approximately $37,000, 
with an additional expense allowance of about $1,500. 
Acceptance of the Fellowship cannot be postponed. 
Fellowship holders may use their stipend as full support 
for a year or may combine it with half-time teaching and 
use it as half support over a two-year period. 
Deadline: The deadline for receipt of applications is 
December 1, 1996. Awards will be announced in February 
1997 or earlier if possible. 
Application information: For application forms, write to 
the Executive Director, American Mathematical Society, 
P.O. Box 6248, Providence, RI 02940-6248, or electronic 
mail ams@ams . or g. Application forms are also available 
on the World Wide Web via the Internet at URL http: I I 
www. ams. orgl commi tteelprof essionl. Please note that 
completed applications and references should not be sent 
to the AMS, but to the address given on the application 
and reference forms. 

American Philosophical Society 
Description: Postdoctoral research grants to aid specific 
research projects. The purpose of the program is to 
connect scholars with the objects of their research. 
Tenable abroad and in U.S. The Committee on Research 
meets in February, April, June, and October. 
Eligibility: For candidates with Ph.D. for at least one year. 
Grant amount: Up to $5,000 (averaging $2,000). Grants 
contribute toward travel expenses, food and lodging, and 
photoduplication. No funds are available for attending 
conferences or consulting with colleagues. 
Application information: For application forms, please 
briefly describe your project and proposed budget in a 
letter to: Committee on Research, American Philosophical 
Society, 104 South Fifth Street, Philadelphia, PA 19106. 
Include self-addressed mailing label. 

• American Society for Engineering 
Education 
NASA-ASEE Summer Faculty Fellowships 

Description: Programs in science and engineering re
search in collaboration with the National Aeronautics 
and Space Administration research centers. 
Eligibility: For U.S. citizens who are faculty or re
search members (with at least two years experience) of 
institutions of higher education. 
Grant amount: Stipends will be $1,000/week for ten 
weeks, plus travel allowance. 
Deadline: Application deadline is January 13, 1997. 
Application information: For published announcement 
write to NASA-ASEE Summer Faculty Fellowships, Amer
ican Society for Engineering Education, 1818 N St., NW, 
Suite 600, Washington, DC 20036; 202-986-8525/202-
986-8500. 

Stipends 

• American Society for Engineering 
Education 
Navy-ASEE Sabbatical Leave Program 

Description: This program allows science and engineer
ing faculty the opportunity to conduct research at Navy 
laboratories while on sabbatical leave. Appointments 
must be for at least one quarter or semester. 
Grant amount: Participants in the program will receive a 
monthly stipend making up the difference between salary 
and sabbatical leave pay from their home institution. 
In addition, participants will receive reimbursement for 
travel to and from the laboratory site and a relocation 
allowance for those who must relocate their residence 
during their sabbatical leave tenure. 
Deadline: Applications for the program will be accepted 
four times a year-January 1, April1, July 1, and October 
1. 
Application information: For information write to: Navy
ASEE Faculty Research Programs Director, 1818 N St., 
NW, Suite 600, Washington, DC 20036. 

• American Society for Engineering 
Education 
Navy-ASEE Summer Faculty Research Programs 

Description: Programs in math, science, and engineering 
research at the laboratories and R&D centers of the Navy. 
Eligibility: For U.S. citizens who are faculty or research 
members of institutions of higher education. 
Grant amount: Stipends will be given at various levels, 
plus travel and relocation allowances. 
Deadline: Application deadline is January 2, 1997. 
Application information: For a program announcement 
write to Navy Summer Faculty Program, American Society 
for Engineering Education, 1818 N St., NW, Suite 600, 
Washington, DC 20036. 

Brown University 
]. D. Tamarkin Assistant Professorship 

Description: This is a three-year nonrenewable appoint
ment, beginning July 1, 1997. The teaching load consists 
of two courses per semester (6 hours per week). 
Eligibility: Applicants (regardless of age) should have 
received the Ph.D. degree before the start of the 
appointment, but no earlier than January 1, 1995. 
Applicants should have a strong research potential and 
a commitment to teaching. Field of research interest will 
be taken into account. 
Application information: Applicants should submit a 
curriculum vitae, a completed application form, and 
three letters of recommendation by December 31, 1996. 
Requests for application forms and all other inquiries 
should be addressed to Tamarkin Search Committee, 
Department of Mathematics, Brown University, Provi
dence, RI 02912. Brown University is an Equal Op
portunity I Affirmative Action Employer and encourages 
applications from women and minorities. 
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The Bunting Institute of Radcliffe 
College 
Science Scholar Fellowships 
Description: The Bunting Institute provides fellowships 
to postdoctoral scientists who have received the Ph.D. 
two years prior to appointment. 
Eligibility: Open to women scientists who are U.S. 
citizens in the fields: astronomy, molecular and cel
lular biology, biochemistry, chemistry, cognitive and 
neural science, computer science, electrical engineering, 
aerospace/mechanical engineering, geology, materials 
science, mathematics, physics, naval architecture and 
ocean engineering, oceanography, and all fields that 
relate to the study of oceans. 
Grant amount: Office space; stipend $36,000 plus up 
to $3,000 in research expenses; one-year appointment; 
access to Harvard/Radcliffe libraries and facilities. 
Deadline: Deadline for applications is October 15, 1996 
(postmarked). 
Application information: Write or call for application 
and information to: Science Scholar Fellowship Program, 
The Bunting Institute of Radcliffe College, 34 Concord 
Avenue, Cambridge, MA 02138; 617-495-8212. 

California Institute of Technology 
Harry Bateman Research Instructorships 

Description: Offered by The Division of Physics, Math
ematics, and Astronomy at the California Institute of 
Technology. Appointments are for one year and are 
renewable for one additional year. 
Eligibility: Open to persons who have recently received 
their doctorate in mathematics. 
Grant amount: The annual salary for academic year 
1997-1998 is $40,000. Duties include teaching one 
course for the full academic year. 
Deadline: January 1. 
Application information: Please send applications to 
A. Kechris, Professor and Executive Officer for Mathe
matics, 253-37 Sloan Laboratory, Pasadena, CA 91125. 
Include CV and a statement of anticipated research. 
The candidate is requested to ensure that at least three 
letters of recommendation be sent to Caltech. Caltech 
is an Affirmative Action/Equal Opportunity Employer. 
Women, minorities, veterans, and disabled persons are 
encouraged to apply. 

California Institute of Technology 
Olga Taussky and John Todd Instructorships in 
Mathematics 
Description: Initial appointments are for two years with 
a one-year terminal extension expected. There are three 
terms in the Caltech academic year, and instructors are 
expected to teach one course in all but two terms of the 
total appointment. 
Eligibility: Offered to recent Ph.D. recipients who show 
strong research promise in one of the areas in which 
Cal tech's mathematics faculty is currently active. 
Grant amount: The annual salary for 1997-1998 is 
$43,000 per year plus a $2,000 per year research fund. 

Deadline: January 1. 
Application information: Apply to the Olga Taussky 
and John Todd Instructorships, 253-37 Sloan Laboratory, 
Pasadena, CA 91125. Include C. V. and a statement 
of anticipated research. The candidate is requested to 
ensure that at least three letters of recommendation 
be sent directly to Caltech. Caltech is an Affirmative 
Action/Equal Opportunity Employer. Women, minorities, 
veterans, and disabled persons are encouraged to apply. 

Carnegie Mellon University 
Center for Nonlinear Analysis Postdoctoral 
Fellowships 

Description: The Center for Nonlinear Analysis expects to 
make three or four postdoctoral appointments for 1997-
1998. These are one-year (twelve-month) appointments 
by the Center and the Department of Mathematics. Re
cipients will teach at most one course per semester. The 
Center engages in research in partial differential equa
tions, the calculus of variations, nonlinear continuum 
mechanics, stochastic differential equations, stochastic 
control, numerical analysis, and scientific computation. 
The Center is primarily supported by the National Sci
ence Foundation, with additional support provided by 
the Army Research Office and NASA. Applicants should 
submit a vita, list of publications, a statement describing 
current and planned research, and at least three letters 
of recommendation. 
Eligibility: The chief applications are to materials science, 
fluid dynamics, and stochastic models for production 
and communication processes. 
Deadline: The deadline for application is January 20, 
1997. 
Application information: All communications should be 
addressed to: Postdoctoral Appointments Committee, 
Department of Mathematics, Carnegie Mellon University, 
Pittsburgh, PA 15213. Carnegie Mellon is an Affirmative 
Action/Equal Opportunity Employer. 

Centre de Recerca Matematica, 
Barcelona 
Description: The "Centre de Recerca Matematica", 
Barcelona; offers two postdoctoral fellowships for the 
academic year 1997-98. Fellowships are for eleven 
months, unextendable. Successful candidates will be able 
to take up their fellowships between October 1, 1997, 
and January 1, 1998. 
Eligibility: Applicants should have a Ph.D. in mathemat
ics, obtained after December 31, 1994. 
Grant amount: The amount of the fellowship is 180.000 
pta per nionth. Travel expenses to Barcelona will be paid. 
The fellow will be provided with medical and accident 
insurance. 
Deadline: All applications arriving at the CRM before 
February 10, 1997, will be considered. 
Application information: Applicants should send the fol
lowing documents to the "Centre de Recerca Matematica" 
(Apartat 50, E-08193 Bellaterra): a) proof of Ph.D. degree; 
b) curricculum vitae and list of publications; c) copies of 

1180 NOTICES OF THE AMS VOLUME 43, NUMBER 10 



published and not yet published papers; d) description 
of research project (of no more than 1,000 words); e) two 
letters of reference to be sent directly to the director; 
f) complete address and telephone number. For further 
information telephone 343/581.10.81 from 9 a.m. to 5 
p.m., or e-mail: crm@crm. es. 

Cornell University 
Possible H. C. Wang Assistant Professorship 
Description: During one semester, the holder of a 
Wang Assistant Professorship will teach only one course; 
otherwise, the teaching load will be two courses per 
semester. The assistant professorship is nonrenewable 
after a three-year term. 
Eligibility: Candidates must possess a Ph.D. 
Grant amount: Salary $35,000. 
Deadline: December 15, 1996. 
Application information: Send C.V. and three letters of 
reference to the Recruiting Committee, Department of 
Mathematics, White Hall, Cornell University, Ithaca, NY 
14853-7901. 

Courant Institute 
K.O. Friedrichs Fellowship 
Description: The Courant Institute of Mathematical 
Sciences at New York University is seeking applications 
for the K.O. Friedrichs Fellowship, a postdoctoral research 
fellowship in computational mathematics. The fellowship 
is supported by the Office of Scientific Computing of the 
Department of Energy. The appointment is for two years 
starting September 1997. 
Eligibility: Specific areas of interest include combustion, 
computational fluid dynamics, and parallel computing. 
Candidates must be U.S. citizens or permanent residents. 
Deadline: The deadline for applications is February 1997. 
Application information: Interested candidates should 
send a resume, research statement, preprints or thesis 
if available, and the names of three references to: K.O. 
Friedrichs Fellowship Committee, Courant Institute, 251 
Mercer Street, New York, NY 10012. 

Courant Institute 
Visiting Memberships and Courant Institute 
Instructorships 
Description: The Courant Institute is a center for 
advanced training and research in the mathematical 
sciences. It has long been a leader in mathematical anal
ysis, applied mathematics, and computational science, 
with special emphasis on partial differential equations 
and their applications. Its scientific activities include an 
extensive array of research seminars and advanced grad
uate courses. Each year a limited number of positions 
are awarded to postdoctoral scientists. Courant Institute 
Instructorships and Visiting Memberships are primarily 
for recent Ph.D.s. Candidates must have a degree in 
mathematics or an affiliated field. These appointments 
carry a light teaching load, and have a tenure of one or 
two years. 

Stipends 

Eligibility: Applicants must have a Ph.D. in mathemat
ics or an affiliated discipline. Preference is given to 
individuals not more than four years beyond the Ph.D. 
Deadline: Applications for the 1997-1998 academic year 
are due by December 15, 1996. 
Application information: For an application form and 
further information write to: Visiting Membership Com
mittee, Courant Institute of Mathematical Sciences, New 
York University, 251 Mercer Street, New York, NY 10012-
1185. Forms may also be obtained from the CIMS web 
page ( http: I /www. cims. nyu. edu) or by sending e-mail 
to vm-apply@cims. nyu. edu. NYU is an Equal Opportu
nity I Affirmative Action Employer. 

Dartmouth College 
John Wesley Young Research Instructorships 
Description: Two instructorships are normally awarded 
by Dartmouth College each year. Teaching duties are one 
course for two quarters and two courses for one quarter 
(or two courses for two quarters) and are of a varied and 
nonroutine nature. Appointments are for two years and 
are not renewable. 
Grant amount: The academic-year salary of $38,000 is 
supplemented by a two-month resident research stipend 
of $8,444, for a total of $46,444. 
Deadline: Applicants are advised to apply promptly and 
no later than January 15, 1997. 
Application information: Applicants should write to De
partment of Mathematics, Dartmouth College, Hanover, 
NH 03755-3551 (Attention: Recruiting). 

Fellowships in Mathematics and 
Molecular Biology 
Application information: See listing in the Graduate 
Support section for information. 

Ford Foundation Postdoctoral 
Fellowships for Minorities 
Description: Administered by the National Research 
Council, these fellowships are sponsored by the Ford 
Foundation. Tenure of the one-year fellowship provides 
postdoctoral research experience at an appropriate non
profit institution of the Fellow's choice. 
Eligibility: Applicants must be U.S. citizens who are mem
bers of one of the designated minority groups: Native 
American Indians and Alaskan Natives (Eskimo or Aleut), 
Black/ African Americans, Mexican Americans/Chicanos, 
Native Pacific Islanders (Micronesians and Polynesians), 
or Puerto Ricans who are engaged in college or university 
teaching and hold a doctoral degree. 
Grant amount: The stipend is $25,000 with a travel and 
relocation allowance of $3,000. No dependency allowance 
is available. The employing institution is encouraged to 
supplement the Fellow's stipend. The program will also 
provide a cost-of-research allowance of $2,000 for each 
Fellow in residence that is meant as partial support for 
the Fellow's study and research program. 
Deadline: The deadline for the submission of applications 
is January 1997. 
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Application information: Further information and appli· 
cation materials may be obtained from the Fellowship 
Office, National Research Council, 2101 Constitution 
Avenue, NW, Washington, DC 20418; 202-334-2872. 

USIA Fulbright Senior Scholar Program 
Description: The Fulbright Scholar Program includes 
approximately 200 grants in research and 600 grants in 
university lecturing for periods ranging from two months 
to a full academic year. There are openings in over 
130 countries with some opportunity for multicountry 
research. Fulbright awards are granted in virtually all 
disciplines. Scholars in all academic ranks, retired faculty, 
and independent scholars are eligible to apply. 
Eligibility: The basic eligibility requirements are U.S. citi
zenship; Ph.D or comparable professional qualifications; 
university or college teaching experience for lecturing 
awards; and, for selected assignments, proficiency in a 
foreign language. 
Grant amount: Benefits include a base stipend plus 
allowances for housing, subsistence, travel, and other 
benefits. 
Deadline: Application deadline is August 1. 
Application information: For further information and 
application materials, contact the USIA Fulbright Senior 
Scholar Program, Council for International Exchange of 
Scholars, 3007 Tilden St., N.W., Suite 5M, Box GNEWS, 
Washington, DC 20008-3009. Telephone: 202-686-7877; 
Web page (on-line materials): http: I /www. cies . org/; 
e-mail: ciesl@ciesnet. cies. org (requests for mailing 
of application materials only). 

John Simon Guggenheim Memorial 
Foundation Fellowships 
Description: Fellowships are on an advanced professional 
level. Approximately 185 awards are made. 
Eligibility: U.S. or Canadian citizenship or permanent 
residence is required. Fellowships are also offered to 
citizens or permanent residents of Latin America and the 
Caribbean. 
Grant amount: Approximately $28,000. 
Deadline: Application deadline: October 1 for the U.S. and 
Canada competition, December 1 for the Latin American 
and Caribbean competition. 
Application information: For more information write to 
John Simon Guggenheim Memorial Foundation, 90 Park 
Avenue, New York, NY 10016. 

• Harvard University 
Benjamin Peirce Lectureships 
Description: Rank of assistant professor. The appoint
ments are for three years which can be augmented by 
teaching in the summer school or by working on a 
research contract if funds are available. The teaching 
commitment is three half-courses per year. Usually one 
of the half-courses will be on a topic of the lecturer's 
choice. 
Grant amount: A starting salary of approximately 
$44,700 (for the nine-month academic year). 

Deadline: Applications must be filed by December 29, 
1996. 
Application information: Application forms may be 
obtained by writing to: Benjamin Peirce Lectureships, 
Department of Mathematics, Harvard University, One 
Oxford Street, Cambridge, MA 02138. Harvard is an 
Equal Opportunity I Affirmative Action Employer and 
particularly encourages applications from women and 
minority candidates. 

Institute for Advanced Study 
Memberships 
Description: The School of Mathematics will grant a 
limited number of memberships, some with financial 
support, for research in mathematics at the Institute 
during the academic year 1997-1998. 
Eligibility: Candidates must give evidence of ability in 
research comparable at least with that expected for the 
Ph.D. degree. 
Deadline: December 1, 1996. 
Application information: Application blanks may be 
obtained from The School of Mathematics, Institute for 
Advanced Study, Princeton, NJ 08540, and should be 
returned (whether or not funds are expected from some 
other source). An Equal Opportunity I Affirmative Action 
Employer. 

Institute for Mathematics and its 
Applications (IMA) 
Postdoctoral Memberships 

Senior Visiting Memberships 

Description: The IMA will award up to ten twelve
month research memberships. The postdoctoral terms 
will include the academic-year . program on Emerging 
Applications of Dynamical Systems. 
Eligibility: All requirements for a doctorate should be 
completed. Applicants must show evidence of mathemat
ical excellence, but they do not need to be specialists in 
the field. The following materials must be submitted: (1) 
personal statement of scientific interest, research plans, 
and reasons for wishing to participate in the Emerging 
Applications of Dynamical Systems Program (this is an 
essential part of the application); (2) curriculum vitae and 
a list of publications; (3) three letters of recommendation, 
to be sent directly to the IMA. Senior memberships are 
also available. Preference will be given to supplementary 
support for persons with sabbatical leaves, fellowships, 
or other stipends. 
Deadline: January 15, 1997. 
Application information: All correspondence should 
be sent to: Visiting Membership Committee, Institute 
for Mathematics and its Applications, University of 
Minnesota, 514 Vincent Hall, 206 Church Street SE, 
Minneapolis, MN 55455-0436 U.S.A. The University of 
Minnesota is an Equal Opportunity Educator and Em
ployer. 
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Institute for Mathematics and its 
Applications (IMA) 
Postdoctorates in Industrial Mathematics 

Description: The IMA will award up to eight one-to
two year positions in industrial mathematics effective 
September 1, 1997. These appointments are in addition 
to the regular IMA 1997-1998 postdoctoral program in 
Emerging Applications of Dynamical Systems and are 
funded jointly by the NSF and by industry. They are 
designed to prepare mathematicians for research careers 
involving industrial interaction. 
Eligibility: Applicants should have received their Ph.D. 
in mathematics or applied mathematics by September 1, 
1997. Familiarity with pde and/or numerical analysis is 
desired, but no knowledge in engineering is required. 
Postdoctorates will spend 50% effort in the IMA program 
and 50% effort working with scientists from industry 
on one of the following or related topics: (1) scattering 
of electromagnetic waves in waveguides and in periodic 
structures; (2) signal processing and imaging analysis; (3) 
control theory; (4) mathematics of photography; (5) target 
recognition and tracking; (6) semiconductors; (7) applied 
statistical information theory; (8) design of experiments; 
or (9) inverse problems. The following materials must be 
submitted: (1) personal statement of scientific interests, 
research plans, and reasons for wishing to participate in 
the program (this is an essential part of the application); 
(2) curriculum vitae and a list of publications. (3) three 
letters of recommendation, to be sent directly to the IMA. 
Deadline: All material should arrive by January 15, 1997. 
Application information: All correspondence should be 
sent to: Industrial Mathematics Postdoctorate Member
ship Committee, Institute for Mathematics and its Appli
cations, University of Minnesota, 514 Vincent Hall, 206 
Church Street SE, Minneapolis, MN 55455-0436 U.S.A. 
The University of Minnesota is an Equal Opportunity 
Educator and Employer. 

• Los Alamos National Laboratory 
Postdoctoral Appointments 

Description: Research opportunities are granted in many 
areas of chemistry, mathematics, computer science, mate
rials science, biological sciences, environmental science, 
geoscience, and many engineering fields. Appointments 
are available for two years, subject to renewal for a 
third year. A postdoctoral committee meets to review 
candidates for postdoctoral appointments in February, 
May, August, and December. 
Eligibility: Candidates must be recipients of a doctoral 
degree within the past three years. 
Grant amount: Starting salary: $41,250-$44,570. 
Application information: Los Alamos National Labo
ratory is an Equal Opportunity Employer. For initial 
consideration, send resume with publication listing to 
Mary Anne With, Mail Stop P-282, Los Alamos National 
Laboratory, Los Alamos, NM 87545. 

Stipends 

• Los Alamos National Laboratory 
]. Robert Oppenheimer Research Fellowship 
Description: Research opportunities are granted in many 
areas of chemistry, mathematics, computer science, mate
rials science, biological sciences, environmental science, 
geoscience, and many engineering fields. Appointments 
are for two years, subject to renewal for a third year. 
Eligibility: Candidates must be recipients of a doctoral 
degree within the past five years and must show clear 
and definite promise of becoming outstanding leaders in 
scientific research. 
Grant amount: Starting salary: $62,460. 
Deadline: Application deadline: mid-November each year. 
Application information: Los Alamos National Labo
ratory is an Equal Opportunity Employer. For initial 
consideration, send resume with publication listing to 
Mary Anne With, Mail Stop P-282, Los Alamos National 
Laboratory, Los Alamos, NM 87545. 

Massachusetts Institute of Technology 
C. L. E. Moore Instructorships in Mathematics 
Description: Offered by the Department of Mathematics 
at the Massachusetts Institute of Technology. The teach
ing load is six hours per week in one semester and three 
hours per week in the other. Appointments are for one 
year and are renewable for two additional years. 
Eligibility: Open to mathematicians with doctorates who 
show definite promise in research. Applicants please 
send (a) a vita, (b) a description of the research in your 
thesis and other work you have done (1-3 pages), and (c) 
the research which you plan for next year. 
Deadline: December 31. 
Application information: Application should be sent to 
the Department of Mathematics, Room 2-263, Mas
sachusetts Institute of Technology, Cambridge, MA 
02139-4307. M.I.T. is an Equal Opportunity Employer. 

Mathematical Sciences Research 
Institute (MSRI) 
Postdoctoral Fellowships 
Description: The Institute will award about twenty-one 
postdoctoral fellowships during 1997-98, with starting 
date August 1997. The year 1997-1998 features one 
full-year program in Stochastic Analysis, one half-year 
program in fall 1997 in Harmonic Analysis, and one 
half-year program in spring 1998 in Model Theory of 
Fields, but some awards will be made in other areas, so 
applications from candidates in all fields are welcome. 
Eligibility: For new and recent Ph.D.s (Ph.D. earned in 
1992 or later). 
Grant amount: The stipend will be at least $30,000. 
Deadline: Files must be complete by November 30, 1996. 
Application information: Application forms can be ob
tained by writing to the Mathematical Sciences Research 
Institute, 1000 Centennial Drive, Berkeley, CA 94720-
5070, e-mail: send-application@msri . erg or by calling 
510-642-0143, or at http://www.msri.org. Please see 
page 489 of the April1996 Notices. 
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Mathematical Sciences Research 
Institute (MSRI) 
Research Professorships 
Description: The Institute will award about eight 3-
10 month research professorships during academic 
year 1997-98. The year 1997-98 features one full-year 
program in Stochastic Analysis, one half-year program 
in fall 1997 in Harmonic Analysis, and one half-year 
program in spring 1998 in Model Theory of Fields, but 
some awards will be made in other areas, so applications 
from candidates in all fields are welcome. 
Eligibility: For mid-career mathematicians (Ph.D. earned 
in 1991 or earlier). 
Grant amount: The stipend will be limited to a ceiling of 
$40,000 and normally will not exceed half the applicant's 
salary. 
Deadline: Files must be complete by September 30, 1996. 
Application information: Application forms can be ob
tained by writing to the Mathematical Sciences Research 
Institute, 1000 Centennial Drive, Berkley, CA 94720-5070, 
e-mail: send-application@m.sri. org, or by calling 510-
642-0143, or at http: I /www .msri. org. Please see page 
486 of the April 1996 Notices. 

The Michigan Society of Fellows 
Horace H. Rackham School of Graduate Studies, 
The University of Michigan 
Description: The Michigan Society of Fellows was 
founded in 1970 through grants from the Ford Foun
dation and Horace H. Rackham Graduate School for the 
purpose of promoting academic and creative excellence 
in the arts, sciences, and professions. The objective of the 
program is to support individuals selected for outstand
ing achievement, professional promise, and interdisci
plinary interests. We invite applications from qualified 
candidates for three-year postdoctoral fellowships at The 
University of Michigan. Fellows are appointed as assis
tant professors/postdoctoral scholars with departmental 
affiliations. They spend the equivalent of one academic 
year teaching; the balance of time is devoted to their own 
scholarly research and creative work. Applications will 
be screened by faculty in relevant University of Michigan 
departments. Final selections will be made by the Senior 
Fellows of the Society. Four new Fellows will be selected 
for three-year terms beginning September 1997. 
Eligibility: Candidates must have received the Ph.D. 
degree between January 1, 1994, and September 1, 1997. 
Grant amount: The initial stipend will be $32,500. 
Deadline: Completed applications are due October 12, 
1996. 
Application information: Please send requests for ap
plication materials to Michigan Society of Fellows, 3030 
Rackham Building, The University of Michigan, Ann 
Arbor, MI 48109-1070; 313-763-1259. 

Michigan State University 
MSU Postdoctoral Instructorships 
Description: Pending funding, several two-year positions 
will be available for new or recent Ph.D.s who show 

strong promise in research and teaching. These positions 
will begin in the fall of 1997. The teaching load is at most 
four semester courses per year, and participation in the 
research activities of the department is expected. NSF 
postdoctoral fellowships or other awards may be held 
concurrently for a further reduction in teaching load. An 
applicant should send a vita as well as a brief statement 
of research interests and three letters of recommendation 
commenting on the applicant's research and teaching 
abilities. 
Grant amount: A starting salary of at least $35,000. 
Deadline: The deadline for applications is December 1, 
1996. 
Application information: Application via e-mail is 
strongly encouraged. Contact j o bs@m.ath. msu. edu with 
a message containing "send application-info". All appli
cation materials can also be addressed to The Hiring 
Committee, Department of Mathematics, Michigan State 
University, East Lansing, MI 48824-1027. MSU is an 
Affirmative Action/Equal Opportunity Institution. 

National Center for Atmospheric 
Research 
Advanced Study Program 
Description: Postdoctoral Fellowships are offered for 
highly qualified atmospheric scientists and scientists 
from related disciplines who wish to continue basic 
research in the atmospheric sciences. Appointments are 
for a one-year period with a possible extension for an 
additional year. 
Eligibility: For recent recipients of the Ph.D. 
Grant amount: Stipends are $35,000 and are adjusted 
annually in June. 
Deadline: The application deadline is January 5, 1997. 
Application information: Contact: 303-49 7-1601; e-mail: 
barbm@ncar. ucar. edu; or Barbara Hansford, NCAR, ASP, 
P. 0. Box 3000, Boulder, CO 80307-3000. Fax: 303-497-
1400. 

National Research Council 
Programs for Postdoctoral and Senior Research 
Associates hips 
Description: The National Research Council conducts 
the Resident, Cooperative, and Postdoctoral Research 
Assistantship programs on behalf of over 100 federal 
agencies or research institutions whose participating 
research laboratories are located throughout the United 
States. The programs provide opportunities for Ph.D. 
scientists and engineers of unusual promise and ability 
to perform research on problems largely of their own 
choosing yet compatible with the research interests of 
the sponsoring laboratory. Approximately 420 new full
time associateships will be awarded on a competitive 
basis in 1997 for research in: chemistry; earth and 
atmospheric sciences; engineering, applied sciences and 
computer science; life, medical, and behavioral sciences; 
mathematics; space and planetary sciences; and physics. 
Awards are made for one or two years, renewable to 
a maximum of three years; senior applicants who have 
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held the doctorate at least five years may request shorter 
periods. 
Eligibility: Most of the programs are open to both U.S. 
and non-U.S. citizens and to both recent Ph.D. degree 
recipients and senior investigators. 
Grant amount: Annual stipends for recent Ph.D.s for 
the 1997 program year range from $30,000 to $45,500, 
depending upon the sponsoring laboratory, and will 
be appropriately higher for Senior Associates. Financial 
support is provided for allowable relocation expenses and 
for limited professional travel during the duration of the 
award. The host laboratory provides the associate with 
programmatic assistance including facilities, support 
services, necessary equipment, and travel necessary for 
the conduct of the approved research program. 
Deadline: Applications submitted by January 15 will be 
reviewed in February, by April15 in June, and by August 
15 in October. 
Application information: Information on specific re
search opportunities and participating federal laborato
ries, as well as application materials, may be obtained 
from: National Research Council, Associateship Programs 
{TJ 2114/M), 2101 Constitution Avenue, NW, Washing
ton, DC 20418; fax: 202-334-2759; e-mail: rap@nas. edu; 
Information also on Internet: http: I /www. nas. edu/rap/ 
welcome. html. 

• National Science Foundation 
Career Advancement Awards ( CAA) 
Description: These awards are intended for women who 
already have established research careers and are seeking 
to dramatically forward their career in their current field 
or, more commonly, to change direction. Applicants may 
have had prior research support, federal or otherwise. 
These awards are not renewable. 
Eligibility: Eligibility is limited to women who are U.S. 
citizens, nationals, or permanent residents. 
Grant amount: Awards are limited to a maximum of 
$50,000 for a period of 12 months, with an additional 
$10,000 for equipment, if needed. Up to 10% of these 
funds may be used to defray administrative expenses in 
lieu of direct costs. 
Deadline: Proposal deadline information is available from 
each program area. 
Application information: For more information see the 
program announcement (NSF93-13) or write to: CAA 
Coordinator, National Science Foundation, Room 805, 
Arlington, VA 22230; 703-306-1603. 

National Science Foundation 
Mathematical Sciences Postdoctoral Research 
Fellowships (with Research Instructorship Option) 
Description: The format of the 1997 Fellowship program 
has not been changed from that of 1996. The stipend 
portion of the awards will consist of support for 
eighteen academic-year months or their equivalent and 
six summer months. Awardees have two options for 
academic year stipends, subject to the constraints that 
their academic-year support begin by October 1 of the 

Stipends 

award year and be configured in intervals no shorter 
than three consecutive months. An awardee may have 
full-time support for any eighteen academic-year months 
in a three-year period (the Research Fellowship Option) 
or have a combination of full-time and half-time support 
over a period of three academic years, usually as one 
academic year full-time and two academic years half-time 
(the Research Instructorship Option). Summer month 
stipends are limited to two per calendar year. 
Grant amount: Stipend amounts are $2,750 per full-time 
month and $1,375 per half-time month, for a total award 
of $66,000 to be used within 48 months. 
Deadline: Deadline for applications is October 17, 1996; 
applicants will be notified of decisions on or about 
March 1, 1997. 
Application information: For further details write to the 
Mathematical Sciences Infrastructure Program, Division 
of Mathematical Sciences, Room 1025, National Science 
Foundation, 4201 Wilson Boulevard, Arlington, VA 22230; 
call 703-306-1870; or send an inquiry to e-mail: msprf@ 
nsf . gov (Internet). 

National Science Foundation 
Research Planning Grants for Women 

Description: These awards are made to help increase 
the number of new women investigators participating 
in NSF's research programs and to assist those who 
have not previously developed a successful independent 
proposal for federally funded research to develop a more 
competitive NSF disciplinary research proposal. 
Eligibility: Eligibility is limited to women who have 
not served as principal or coprincipal investigators on 
independent federal research awards and to women who 
are U.S. citizens, nationals, or permanent residents. The 
grantee is expected to submit a full research proposal 
to NSF subsequent to the completion of the research 
planning grant. Ten copies of the proposal should 
be submitted to NSF disciplinary programs through 
standard institutional channels. 
Grant amount: The grants are limited to $18,000 up to 
18 months. Up to 10% of these funds may be used to 
defray administrative expenses in lieu of direct costs. 
Application information: For more information see the 
program announcement (NSF 93-130) or write to: RPGW 
Coordinator, Room 835, National Science Foundation, 
Arlington, VA 22230; 703-306-1603. 

National Security Agency 
Sabbatical Program 
Description: The National Security Agency (NSA) has a 
program supporting sabbaticals for academic mathemat
ical scientists to visit NSA, usually for nine or twelve 
months. 
Eligibility: American citizenship for the applicant and all 
immediate family members is required. Because a com
plete background investigation is required, applications 
should be submitted as soon as possible. 
Grant amount: A supplement to the university's stipend 
to bring the visitor's salary up to his or her regular 
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monthly salary; a choice of either an allowance for 
moving expenses or a housing supplement. 
Application information: For further information on 
the sabbatical program, contact: Dr. Charles F. Os
good, Director, Mathematical Sciences Program, National 
Security Agency, ATIN: R51A, Ft. George G. Meade, 
MD 20755-6557; telephone: 301-688-0400; e-mail: msp@ 
math13. math. umbc. edu. 

National Security Agency 
Description: Standard research proposals designed prin
cipally to provide summer salary for professors and 
support for graduate students in areas of interest listed 
below. The National Security Agency (NSA) awards grants 
to universities in support of self-directed research in 
the following areas of mathematics (including possible 
computational aspects): algebra, number theory, discrete 
mathematics, probability, and statistics. The NSA also 
accepts proposals for small grants for conferences, work
shops, and special academic endeavors. These proposals 
will be accepted, reviewed, and funded as they are 
received at NSA. Those submitting the proposals should 
allow eight months of review time before grants can be 
made. 
Deadline: October 15, 1996. Grants awarded from this 
funding can expect to incur expenses by December 1, 
1997. 
Application information: For further information about 
the program, please call 301-688-0400. All correspon
dence should be addressed to Dr. Charles F. Osgood, 
Director, Mathematical Sciences Program, National Sci
ence Agency, ATTN: R51A, Ft. George G. Meade, MD 
20755-6557. Queries can also be made by e-mail at 
msp@math13.math.umbc.edu. 

Office of Naval Research 
Description: Supports research over a wide range of 
areas including applied analysis, numerical analysis, 
discrete mathematics, operations research, signal and 
image analysis, statistics, and probability. 
Application information: Proposals for research grants 
and requests for information on ONR Programs should be 
addressed to: Math and Computer Science Division, Code 
311, Office of Naval Research, Ballston Center Tower #1, 
800 N. Quincy St., Arlington, VA 22217-5660. 

• President's Commission on White House 
Fellowships 
Description: The White House Fellowships offer out
standing Americans early in their careers the opportunity 
to serve for one year, September through August, as spe
cial assistants to Cabinet officers, to the vice-president, 
or to members of the president's senior staff. 
Eligibility: The Fellowships are open to all U.S. citizens, 
with the exception of civilian employees of the federal 
government. 
Deadline: The application deadline is December 1, 1996. 
Application information: Applications for the 1997-
1998 Fellowships may be obtained from The President's 

Commission on White House Fellowships, 712 Jackson 
Place, NW, Washington, DC 20503; 202-395-4522. 

Purdue University 
Research Assistant Professorship 

Description: These positions are intended for recent 
Ph.D.s who can benefit from and contribute to an active 
research environment. 
Eligibility: Candidates are expected to have a Ph.D. 
degree in mathematics prior to September 1997. 
Deadline: Preference will be given to completed applica
tions received by December 15, 1996. 
Application information: Applications, including a vita; 
brief description of research interests; and at least 
three letters of recommendation, one of which addresses 
teaching, should be sent to Leonard Upshitz, Head, 
Department of Mathematics, Purdue University, West 
Lafayette, IN 47907-1395. Purdue University is an Equal 
Opportunity I Affirmative Action Employer. 

Rice University 
Griffith Conrad Evans Instructorships 

Description: Postdoctoral appointments for two to three 
years for promising research mathematicians with re
search interests in common with the active research 
areas at Rice. Rice University encourages applications 
from women and minority group members. 
Deadline: Applications received by December 31, 1996, 
will receive thorough consideration. 
Application information: Inquiries and applications 
should be addressed to Chairman, Evans Committee, 
Department of Mathematics, Rice University, Box 1892, 
Houston, TX 772 51. 

• Sigma Delta Epsilon, Graduate Women 
in Science 
See listing in the Graduate Support section for informa
tion. 

Sloan Foundation 
Research Fellowships 

Description: Unrestricted grants made to selected uni
versity scientists in the physical sciences, mathematics, 
applied mathematics, computer science, economics, and 
neuroscience. Candidates do not apply but are nominated 
by their department chairmen or other scientists. 
Eligibility: Candidates must be members of the regular 
(i.e. tenure-track) faculty, though not necessarily in a 
tenured position, at a recognized college or university in 
the United States or Canada. 
Deadline: Nominations are due by September 15 for 
awards to begin the following September. 
Application information: For information write to the 
Sloan Research Fellowships, Alfred P. Sloan Foundation, 
630 Fifth Avenue, New York, NY 10111. 
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• The U.S. Arms Control and Disarmament 
Agency (ACDA) 
William C. Foster Fellows Visiting Scholars Program 

Description: The purpose of the program is to give 
specialists in the physical sciences and other disciplines 
relevant to the Agency's activities an opportunity for 
active participation in the arms control and disarmament 
activities of the Agency and to gain for the Agency 
perspective and expertise such persons can offer. ACDA 
is an Equal Opportunity Employer. Selections will be 
made without regard to race, color, religion, sex, national 
origin, age, or physical handicap that does not interfere 
with performance of duties. Prior to appointment, 
applicants will be subject to a full-field background 
security investigation for a Top Secret security clearance, 
as required by Section 45 of the Arms Control and 
Disarmament Act. 
Eligibility: Visiting scholars must be citizens of the 
United States, on the faculty of a recognized institution 
of higher learning, and tenured or on a tenure-track or 
equivalent; they must also have served as a permanent 
career employee of the institution for at least ninety days 
before selection for the program. 
Deadline: The applications deadline for the 1997-1998 
academic year is January 31, 1997, subject to extension 
at ACDA's option. 
Application information: Send applications and any re
quests for additional information to: Visiting Scholars 
Program, Operations Analysis and Information Man
agement Office, Room 5 726, U.S. Arms Control and 
Disarmament Agency, Washington, DC 20451. 

• U.S. Department of Energy (DOE) 
Special University-Laboratory Cooperation 

Description: Participants engage in laboratory-approved 
projects in a program designed to increase the inter
actions and flow of information between universities 
and DOE laboratories. Included is research in applied 
mathematics and computer science. 
Application information: Inquiries should be addressed 
to the director at any of the following organizations: 
Associated Western Universities, 4190 South Highland 
Drive, Suite 211, Salt Lake City, UT 84124; Argonne 
Division of Educational Programs, 9700 South Cass 
Avenue, Argonne, IL 60439; Brookhaven National Labora
tory, Upton, NY 11973; Associated Western Universities, 
Inc.-Northwest Division, 100 Sprout Road, Richland, WA 
99352; Oak Ridge Associated Universities, P.O. Box 117, 
Oak Ridge, TN 37831-0117. 

U.S. Department of Health and Human 
Services, National Institutes of Health 
Description: Supports postdoctoral training in specified 
areas of biomedical and behavioral research. 
Eligibility: Applicant must have earned an appropriate 
degree and arranged for appointment to an institution 
and acceptance by a sponsor who will supervise the 
training research experience. U.S. citizenship or lawful 
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admittance to the U.S. for permanent residence is 
required. 
Application information: Announcements and applica
tion kits available from the Grants Information, Office 
of Extramural Research, National Institutes of Health, 
Suite 6095, 6701 Rockledge Dr., MSC 7910, Bethesda, 
MD 20892-7910; tel: 301-435-0714, fax: 301-480-0525, 
e-mail: asknih@odrockm1. od. nih. gov. An enclosed self
addressed gummed mailing label will expedite handling. 

• University of California 
President's Postdoctoral Fellowship Program 

Description: The University of California offers post
doctoral fellowships to enhance the competitiveness of 
outstanding minority and women scholars for academic 
appointments at major research universities such as the 
University of California. Awards are for one academic 
year with the possibility of renewal for a second year 
pending demonstration of satisfactory progress. 
Eligibility: Applicants must be U.S. citizens or per
manent residents and hold a Ph.D. degree from an 
accredited university. Preference is given to minority 
and women candidates historically underrepresented 
in higher education. Applications are encouraged from 
African Americans, American Indians, Asian Americans, 
Filipinos, Mexican Americans and Latinos, and from 
white women in physical sciences, mathematics and 
engineering. 
Grant amount: Stipends start at $27,000 plus health 
benefits and up to $4,000 for research expenses. 
Deadline: The application deadline is December 1, 1996. 
Application information: Further information and ap
plication materials may be obtained from: President's 
Fellowship Program, University of California, 300 Lake
side Drive, 18th Floor, Oakland, CA 94612-3550; 510-
987-9500. Application and information materials will be 
available in the fall. An Equal Opportunity, Affirmative 
Action Employer. 

University of California, Los Angeles 
Biostatistical Training in AIDS 

See listing in the Graduate Support section for informa
tion. 

University of California, Los Angeles 
Earle Raymond Hedrick Assistant Professorships in 
Mathematics 

Description: The Department of Mathematics, University 
of California, Los Angeles, announces the availability 
of two appointments for the year 1997-1998. The 
appointments will be for three years. The teaching load 
will be three hours per week for two quarters and six 
hours per week for one quarter. 
Eligibility: These awards will be made to mathematicians 
with recent Ph.D.s who show strong promise in research. 
Grant amount: Annual salary of $42,900 in the first year. 
Deadline: Preference will be given to applications com
pleted by January 6, 1997. 
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Stipends 

Application information: Requests for application forms 
should be sent by electronic mail to search@math. 
ucla. edu or in writing to John B. Garnett, Chair, 
Department of Mathematics, University of California, 405 
Hilgard Avenue, Los Angeles, CA 90095-1555, Attn: Staff 
Search. UCLA is an Equal Opportunity I Affirmative Action 
Employer. 

University of California, San Diego 
S. E. Warschawski Assistant Professorship 
Description: The S. E. Warschawski Assistant Profes
sorship is a special two-year position. All areas of 
specialization will be considered. Selection will be based 
primarily on demonstrated research achievement. ln 
compliance with the Immigration Reform and Control 
Act of 1986, individuals offered employment by the 
University of California will be required to show docu
mentation to prove identity and authorization to work 
in the United States before hiring can occur. UCSD is an 
Equal Opportunity I Affirmative Action Employer. 
Eligibility: Candidates (of any age) should possess a 
recent Ph.D. degree (received no earlier than 1994) in 
mathematics or expect to receive one prior to July 1997. 
Teaching experience is desirable. 
Grant amount: The nine-month salary is $40,000. 
Deadline: All applications received by January 3, 1997, 
will receive thorough consideration. All supporting ma
terial must be received no later than January 10, 1997. 
Application information: To apply, please submit your 
placement file, including vita and publications, and three 
letters of reference to the Faculty Search Committee, De
partment of Mathematics, 0112, University of California, 
San Diego, 9500 Gilman Dr., La Jolla, CA 92093-0112. 
Please indicate primary research area (field and #) using 
the AMS Mathematical Review Classification List. 

University of Chicago 
Assistant Professorships and Leonard Eugene 
Dickson Instructorships in Mathematics 
Description: The Dickson Instructorships appointment 
is for two years, with a possible third year renewal. The 
Assistant Professorships appointment is for three years, 
salary is competitive. 
Eligibility: The Dickson Instructorships are intended 
for new or recent Ph.D.s. The Assistant Professorships 
are intended for persons with two or more years of 
postdoctoral experience. 
Grant amount: Annual salary is at least $40,000. 
Deadline: January 1, 1997. 
Application information: Further information and appli
cation forms may be obtained from the Appointments 
Secretary, Department of Mathematics, University of 
Chicago, 5734 S. University Avenue, Chicago, IL 60637. 

University of Georgia 
Description: Two postdoctoral positions, with the title: 
part time instructor postdoctoral associate, offered by 
the Department of Mathematics, and partially supported 
by a recent Presidential Foundation Fellowship awarded 

to faculty member Andrew Granville. Duties consist of 
teaching one course per quarter and conducting original 
research. One of these positions will be in number theory. 
The other may be in any other area, although applicants 
are suggested to identify a member of the current faculty 
with whom they would like to work. Both appointments 
will be for two years and begin in fall, 1997. Women and 
minorities are especially encouraged to apply. 
Eligibility: Applicants must exhibit potential for signifi
cant research and the skills necessary to be an excellent 
teacher. 
Deadline: February 1, 1997. 
Application information: To apply send a vita with a 
list of publications and four letters of recommendation 
to Kevin Clancey, Head, Department of Mathematics, the 
University of Georgia, Athens, GA 30602. The University 
of Georgia is an Equal Opportunity I Affirmative Action 
Employer. 

University of Michigan, Ann Arbor 
Assistant Professorships and T. H. Hildebrandt 
Research Assistant Professorships 
Description: Designed to provide mathematicians with 
favorable circumstances for the development of their 
research talents. The teaching load is two courses per 
term for Assistant Professorships and one and one-half 
courses per term for the Hildebrandt Professorships. 
Appointments are for three years. NSF postdoctoral 
fellowships may be held simultaneously providing a 
reduction in teaching load. Applicants should submit 
completed application form and request at least three 
letters of recommendation. Letters should contain com
ments on applicant's mathematical promise, teaching 
ability, and personality. Applications should be accompa
nied by a research plan; three letters of recommendation, 
including one that specifically addresses teaching experi
ence and capability; a description of teaching experience; 
and an indication of senior faculty at Michigan with 
whom they have a common research interest and who 
might mentor them. First preference will be given to 
applications completed and supported by three or more 
letters. 
Eligibility: Preference is given to persons of any age 
having their Ph.D. less than two years. 
Grant amount: The salary for the academic year 1997-
1998 will be $38,000; there is a good possibility of 
additional income during the summer. 
Deadline: January 3. 
Application information: Applications should be made 
to B. A. Taylor, Chairman, Department of Mathematics, 
University of Michigan, Ann Arbor, MI 48109-1109. 
Affirmative Action Employer. 

University of Pennsylvania 
Hans Rademacher Instructorship 
Description: This postdoctoral position has been insti
tuted in the Mathematics Department in honor of Hans 
Rademacher, a member of the department from 1934 to 
1962. Appointment will be for two years, beginning July 
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1, 1997. The position carries a reduced academic-year 
teaching load. 
Eligibility: Applicants should have received a Ph.D. in 
mathematics before start of the appointment, but no 
earlier than 1995, and are expected to show promise of 
significant accomplishment. 
Grant amount: The stipend will be competitive and there 
is an additional discretionary research fund of $1,5 00. 
Deadline: December 15, 1996. 
Application information: A letter of application, vita and 
publications, and three letters of recommendation should 
be sent. Write to: Personnel Committee, Department of 
Mathematics, University of Pennsylvania, Philadelphia, 
PA 19104-6395. The University of Pennsylvania is an 
Equal Opportunity I Affirmative Action Employer. 

University of Pittsburgh 
African American Postdoctoral Fellowships 

Description: These Fellowships are intended to foster 
the professional development of recent African American 
recipients of doctoral degrees who are committed to ca
reers in university research and teaching. Approximately 
three fellowships are to be awarded. Fellows are eligible 
for a maximum of two years of fellowship support. 
Preference will be given to those applicants who show 
promise for tenure-track appointments at the University 
of Pittsburgh that may become available. Approximately 
three fellowships are to be awarded. Application mate
rials must include 1WO COPIES of the following: Cover 
letter; two or three page abstract of the applicant's 
dissertation; five to ten page proposal which discusses 
the research project, a timetable for completion, and a 
description of the human resources, research materials, 
facilities to be used; statement of career objectives; 
certified graduate transcript; curriculum vitae; three 
letters of recommendation that address the applicant's 
qualifications for postdoctoral study and potential for 
achieving stated career objectives. 
Eligibility: Fellows are expected to be in residence for 
the duration of their appointment, to engage in advanced 
study, research, and writing, and to teach one course for 
one year. Applicants are expected to have successfully 
completed all doctoral degree requirements prior to 
September 1st of the Fellowship year in one of the follow
ing fields: anthropology, biological sciences, chemistry, 
communication, computer science, economics, english, 
geology and planetary science, history, mathematics and 
statistics, physics and astronomy, political science and 
psychology. 
Grant amount: The fellowship stipend is $30,000 for one 
year (eleven months and one month vacation) plus $2,500 
for travel and related research costs. Health insurance 
and other fringe benefits included. Fellows receive $2,500 
per year for travel and research costs. 
Application information: Write to: African American 
Postdoctoral Fellowships, Office of the Dean, Faculty of 
Arts and Sciences, University of Pittsburgh, 917 Cathedral 
of Learning, Pittsburgh, PA 15260-6109; 412-624-6090; 
fax: 412-624-6089. 

Stipends 

• University of Utah 
Instructorship in Mathematics and C.R. Wylie 
Instructorship 
Description: Instructorship in Mathematics. Two or more 
nonrenewable three-year instructorships are offered. Ap
plicants will be selected on the basis of ability and 
potential in teaching and research. Duties consist of 
teaching five courses during the three-quarter academic 
year. C.R. Wylie Instructorship. The term of this instruc
torship is one year, but it may be renewed for up to 
three years. It will be awarded either to an incoming in
structor or to one of the instructors already in residence 
on the basis of ability and potential in teaching and 
research. Duties consist of teaching four courses during 
the three-quarter academic year. 
Eligibility: Persons of any age receiving Ph.D. degrees in 
1996 or 1997 are eligible. 
Grant amount: Instructorship in Mathematics. Starting 
salary will be $37,500; future cost of living increases are 
contingent on action by the state legislature. C.R. Wylie 
Instructorship. The stipend is $41,500. 
Deadline: January 1, 1997. 
Application information: Please send application to 
Instructorship Committee, Department of Mathematics, 
University of Utah, Salt Lake City, UT 84112. The Univer
sity of Utah is an Equal Opportunity I Affirmative Action 
Employer and encourages nominations and applications 
from women an:d minorities and provides reasonable 
accommodation to the known disabilities of applicants 
and employees. 

Yale University 
josiah Willard Gibbs Instructorships/ Assistant 
Professorships 
Description: Offered to men and women with the 
doctorate who show definite promise in research in pure 
mathematics. Applications from women and members 
of minority groups are welcome. Appointments are for 
two/three years. The teaching load is kept light to allow 
ample time for research. This will consist of three one
semester courses. Part of the teaching duties over the 
term of the appointment may consist of a one-semester 
course at the graduate level in the general area of the 
instructor's research. 
Grant amount: The 1997-1998 salary will be at least 
$41,700. 
Deadline: January 1, 1997. 
Application information: Inquiries and applications 
should be addressed to the Gibbs Committee, De
partment of Mathematics, Yale University, Box 208283, 
New Haven, CT 06520-8283. 

Travel and Study Abroad 
• The African-American Institute 

Description: Seeks to further African development and 
to strengthen understanding between the United States 
and Africa. 
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Stipends 

Application information: For information about the 
several programs write the African-American Institute 
program representatives in twenty-two African countries, 
relevant African ministries or universities, or the Division 
of Education, African-American Institute, 833 United 
Nations Plaza, New York, NY 10017. 

American-Scandinavian Foundation 
Description: Grants and Fellowships for study or research 
in Scandinavia (Denmark, Finland, Iceland, Norway, and 
Sweden). Necessary language competence, financial need, 
and merit in pursuing the study program in Scandinavia 
are considered in making these awards. Applications 
must be on official ASF forms, available on request. Only 
applications on the current forms will be considered. 
Eligibility: Applicants must be U.S. citizens or perma
nent residents and have completed their undergraduate 
education by the time the overseas project is to begin. 
Deadline: The deadline for completed applications is 
November 1. 
Application information: Write to the Exchange Divi
sion, The American-Scandinavian Foundation, 725 Park 
Avenue, New York, NY 10021. 

Centro de lnvestigacion y de Estudios 
Avanzados del lPN 
Solomon Lefschetz Research Instructorships. 

Description: Appointments are for one year with a 
possibility of renewal for another year. The principal 
duties will be to do research and to teach a graduate 
course in the area of your specialty. 
Eligibility: Offered to young mathematicians with doctor
ates who show definite promise in research. Knowledge 
of Spanish is desirable. 
Grant amount: Salary equivalent . to that of assistant 
professor in the mathematics department. An allowance 
for moving expenses. 
Deadline: Deadline for applications is December 31. 
Application information: Inquiries should be addressed 
to: Solomon Lefschetz Instructorships, Mathematics De
partment, CINVESTAV del lPN, Apartado Postal 14-740, 
07000, Mexico, D.F., Mexico; phone (52-5) 747-7103; telex 
017-72826 PPTME; fax (52-5) 747-7104. 

Winston Churchill Foundation of the 
United States 
Description: A scholarship program for graduate work 
in engineering, mathematics, and science at Churchill 
College, Cambridge University. 
Grant amount: Tuition and living allowance worth 
approximately $21,000. 
Application information: Application forms are available 
from representatives on campuses of colleges and 
universities participating in the program. For further 
information write to The Winston Churchill Foundation, 
P.O. Box 1240, Gracie Station, New York, NY 10028. 

Lady Davis Fellowship Trust 
Description: Fellowships for study and/or research at 
graduate or postdoctoral levels at the Hebrew Univer
sity of Jerusalem and the Technion-Israel Institute of 
Technology, Haifa. Lady Davis Fellows will be selected 
on the basis of demonstrated excellence in their studies; 
promise of distinction in their chosen fields of special
ization; and qualities of mind, intellect, and character. 
The Fellowships are tenable for a period of one year. 
They may be renewed for a second year and in special 
circumstances extended for a third year. 
Eligibility: Only students who are enrolled in a Ph.D. pro
gram overseas are eligible applicants for the Fellowship 
at the Hebrew University. Applicants for the Technion 
must have completed their studies with excellent marks. 
Postdoctoral candidates may apply not later than three 
years after completion of their doctoral dissertation. 
Grant amount: The fellowships are intended to defray 
travel and tuition fees and to meet reasonable living 
expenses. 
Deadline: Deadline for completed applications is Decem
ber 1, 1996. 
Application information: Application forms can be 
obtained from the Lady Davis Fellowship Trust, Givat 
Ram Campus, Hebrew University of Jerusalem, Jerusalem 
91904, Israel. 

Lady Davis Visiting Professorships 
Description: Lady Davis Visiting Professorships are 
awarded for periods from one semester to a full 
academic year. Such Visiting Professors are appointed 
after consultation with the appropriate faculties of the 
Hebrew University of Jerusalem or the Technion-Israel 
Institute of Technology, Haifa. 
Eligibility: Intended for candidates with the rank of full 
or associate professor at their own institution. 
Grant amount: The grant includes a professorial salary 
and cost of travel. 
Deadline: Deadline for completed applications is Decem
ber 1, 1996. 
Application information: Application forms can be 
obtained from the Lady Davis Fellowship Trust, Givat 
Ram Campus, Hebrew University of Jerusalem, Jerusalem 
91904, Israel. 

• Fulbright Program 
Fulbright and Related Grants for Graduate Study 
and Research Abroad. 
Description: For graduate study or research in any field 
in which the project can be profitably undertaken abroad. 
If an applicant is already enrolled in a U.S. university, 
he must apply directly to the Fulbright Program Adviser 
on his campus. Unenrolled students may apply to the 
Institute of International Education. 
Eligibility: Applicant must be a U.S. citizen, hold a B.A. 
degree or the equivalent, and have language proficiency 
sufficient to carry out the proposed study and to 
communicate with the host country. 
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Application information: Further details may be obtained 
from the U.S. Student Programs Division, Institute of 
International Education, 809 United Nations Plaza, New 
York, NY 10017, 212-984-5330. 

Fulbright Teacher Exchange Program 
Description: Sponsored by the United States Information 
Agency, this program offers international exchange 
opportunities for two-year community college faculty 
members and elementary and secondary school teachers 
and administrators. Currently the program conducts 
exchanges with thirty-seven countries in eastern and 
western Europe, Latin America, Africa, Australia, and 
Canada. (The list of countries is subject to change.) 
Most exchanges are for the full academic year; however, 
some are for a semester or six weeks. A few one-way 
assignments are also available. In most cases, both the 
U.S. and international teacher remain on the payroll of 
their respective home institutions. The Fulbright Teacher 
Exchange Program also offers an eight-week summer 
seminar in Italy, which is open to college and university 
faculty and teachers (grades 9-12) of Latin, Greek, and 
the Classics. 
Eligibility: Eligibility requirements are U.S. citizenship, 
fluency in English, a bachelor's degree or higher, three 
years full-time teaching/administrative experience, a cur
rent full-time teaching/administrative position, approval 
of school administration, and no participation in a 
Fulbright Teacher Exchange Program longer than eight 
weeks in the last two years. In addition to the general 
eligibility requirements, each applicant must meet the 
specific subject, level, and language fluency require
ments for the countries to which he/she applies; these 
requirements are detailed in the application booklet. 
Grant amount: Grants to teach abroad may include 
round-trip transportation for the participant (except 
Canada, Switzerland, and the United Kingdom). 
Deadline: The application deadline is October 15 for the 
following year's program. 
Application information: The application booklet should 
be requested from the Fulbright Teacher Exchange 
Program, 600 Maryland Ave., SW, Room 140, Washington, 
DC 20024-2520; 202-401-9418. 

Alexander von Humboldt Foundation 
Research Fellowships 

Description: Approximately 500 research fellowships are 
awarded annually to highly qualified foreign scholars 
holding doctorates and under the age of forty. The 
fellowship allows the recipient to carry out research work 
in the Federal Republic of Germany for a period of 6-12 
months. All disciplines, all nationalities, no quotas. 
Eligibility: Application requirements include high aca
demic qualifications, academic publications, a specific 
research plan, and, for humanities scholars, a good 
command of the German language. 
Grant amount: Monthly stipends range from DM 3,200 
to DM 4,000 net. Family allowances, travel expenses, and 
language courses are covered by the fellowship. 

Stipends 

Deadline: Applications may be submitted at any time; 
however, the actual selection committees meet in March, 
July, and November. 
Application information: Applications may be obtained 
from the Alexander von Humboldt Foundation, 105 5 
Thomas Jefferson St., NW. Suite 2030, Washington, DC 
20007. 

Alexander von Humboldt Foundation 
Research Awards 

Description: Provides prominent scholars in the natural 
sciences with the opportunity to carry out research at a 
university or other research institute within the Federal 
Republic of Germany. Nominations for awards must be 
made by eminent German scholars; direct applications 
are not accepted. Award winners are invited to spend a 
research stay of 4-12 months in Germany. 
Eligibility: Scholars must have a position as a full/ 
associate professor and an internationally recognized 
research record. 
Application information: Nominators may contact the 
Alexander von Humboldt Foundation, Jean-Paul-Str. 12, 
D-53173 Bonn, Federal Republic of Germany. 

International Research and Exchanges 
Board (IREX) 
Description: Programs administered by IREX include 
exchanges for two weeks to an academic year with 
Central and Eastern Europe, Eurasia, and Mongolia; 
grants to promote new exchanges; collaborative projects 
in the social sciences and humanities; short-term travel 
grants, for postdoctoral scholars in social sciences and 
humanities; and language programs. The IREX programs 
provide access at the predoctoral and postdoctoral levels 
to East European and Eurasian universities and academies 
of sciences. 
Application information: For a program announcement 
describing the full range of IREX programs, write to 
the International Research & Exchanges Board, 1616 H 
Street, NW, Washington, DC 20006; 202-628-8188; fax: 
202-628-8189; e-mail: irex@irex. or g. 

Italian National Research Council 
Fellowships 
Description: The Italian National Research Council (Con
siglio Nazionale delle Ricerche) will offer in 1997 some 
fellowships for foreign mathematicians of age at most 
35. 
Grant amount: The stipend is 2,200,000 Italian lire per 
month, for a period of six months, plus travel expenses 
to and from the country of residence. 
Application information: Prospective applicants may 
write for details to: Prof. Carlo M. Scoppola, C.N.R., via 
Santa Marta 13A, 50139 Firenze, Italy. A copy of the 
application form will be sent when the scholarships are 
officially announced. 
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Stipends 

Kosciuszko Foundation 
Graduate and Postgraduate Exchange with Poland 

Eligibility: Open to U.S. graduate students who have a 
knowledge of the Polish language. 
Grant amount: Students receive tuition, housing, and a 
monthly stipend for living expenses. Transportation to 
and from Poland is at the expense of the participant. 
Deadline: Apply by January 15 for the following academic 
year. 
Application information: Write to Kosciuszko Founda
tion, Domestic Grants Office, 15 East 65th Street, New 
York, NY 10021. 

Marshall Scholarships 
Description: Up to forty scholarships are offered by the 
British Government to U.S. graduates; tenable at any 
university in the United Kingdom. Fields unrestricted. 
Eligibility: Recipients of awards are required to take a 
degree at their British university. Age limit 25 years. 
Deadline: Deadline: October 15, to commence the follow
ing September. 
Application information: Apply through British Consu
lates General in the following regions: (1) Northeast 
Federal Reserve Plaza, 600 Atlantic Avenue, 25th Floor, 
Boston, MA 02210; (2) Mideast: British Embassy Cultural 
Dept., 3100 Massachusetts Avenue, NW, Washington, DC 
20008; (3) South: Marquis One Tower, 245 Peachtree 
Center Avenue, Suite 2700, Atlanta, GA 30303; (4) 
Midwest: Suit 1300, The Wrigley Building, 400 N. Michigan 
Avenue, Chicago, IL 60611; (5) Pacific: 1 Sansome Street, 
San Francisco, CA 94104. 

National Academy of Sciences (NAS) 
Collaboration in Basic Science and Engineering 
(CO BASE) 

Description: The NAS invites applications from Amer
ican scientists who wish to make visits to or to host 
foreign scientists from Armenia, Azerbaijan, Belarus, 
Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, Geor
gia, Hungary, Kazakhstan, Kirghizia, Latvia, lithuania, 
Macedonia, Moldova, Poland, Romania, Russia, Slovakia, 
Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbek
istan. The program of individual exchanges will support 
1- to 6-month research visits. The project development 
grants will support two-week visits. Applicants for the 
project development visits need to demonstrate that a 
joint proposal for collaborative research will be prepared 
during their visit for submission to the National Science 
Foundation for funding. Projects in the economic and 
social sciences that involve development of new analyt
ical methodologies will be considered on a case-by-case 
basis. 
Eligibility: Applicants must be U.S. citizens and have 
doctoral degrees or their equivalent in physics; chem
istry; mathematics and computer sciences; earth, atmo
spheric, and oceanographic sciences; biological sciences; 
environmental sciences; engineering; archaeology and 
anthropology; geography; psychology; science and tech
nology policy; or the history and philosophy of science 

six months prior to the requested beginning date of their 
visit. There is special emphasis on young investigators in 
each program. 
Application information: Address application requests 
to: Office for Central Europe and Eurasia, National 
Academy of Sciences, 2101 Constitution Ave., NW, 
Washington, DC 20418; e-mail: ocee©nas. edu; tel: 202-
334-3680. 

National Science Foundation 
International Research Fellow A wards 

Description: The International Division of the National 
Science Foundation administers a program to introduce 
scientists and engineers in the early stages of their 
careers to research opportunities abroad. The progra.rll 
provides support to carry out research at science 
and engineering establishments in foreign countries for 
periods of three to twenty-four months. Support for 
short-term visits, in order to plan research abroad, is 
also available. Applications from women and minorities, 
and for work in developing countries, are especially 
encouraged. Research may be done in any field of science 
and engineering supported by the National Science 
Foundation. Appropriate host institutions are institutions 
of higher education, science and engineering centers, and 
nonprofit industrial and government research institutes. 
Eligibility: Eligible applicants, in addition to being 
citizens or permanent residents of the United States, 
must have earned a doctoral degree within six years of 
the date of application or expect to receive their degree 
by the award date. 
Grant amount: Awards will consist of round trip economy 
airfare, in-country travel, a modest living allowance, 
health insurance, and dependent allowance for visits of 
six months or more. Support for language training is also 
available. 
Deadline: November 1. Decisions will be announced the 
following March. 
Application information: Interested persons should con
tact the National Science Foundation for details and 
application materials. Applications must include a letter 
of invitation from the proposed host institution. Address 
inquiries to NSF, Division of International Programs, 4201 
Wilson Blvd., Arlington, VA 22230; telephone: 703-306-
1706; fax: 703-306-0474; e-mail: sparris©nsf .gov; TDD: 
703-360-0090. Guidlines to the program may be obtained 
by anonymous ftp to stis.nsf .gov, using anonymous 
for the user name and e-mail address for password. 
Retrieve publication NSF9588.txt. World Wide Web: Using 
a "web browser" software, access the NSF home page. 
The URL is http : I lwww. nsf . gov I. 

• National Science Foundation 
Description: Travel awards for U.S. citizens (or perma
nent resident aliens) who are either predoctoral students 
or individuals who have held a doctoral degree for three 
years or less as of the starting date of the Institute 
to attend North Atlantic Treaty Organization (NATO) 
Advanced Study Institutes in Europe. Applications are 
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made to the appropriate NATO Institute director who 
nominates eligible candidates. 
Eligibility: U.S. citizens (or permanent resident aliens) 
who are either predoctoral students or individuals who 
have held a doctoral degree for three years or less as of 
the starting date. 
Application information: Information may be obtained 
by writing to the Advanced Institute Travel Awards 
Program, Division of Graduate Education and Research 
Development, National Science Foundation, Washington, 
DC 20550; 202-357-7536. 

Natural Sciences and Engineering 
Research Council of Canada 
Visiting Fellowships 

Description: The Government of Canada offers Fellow
ships on behalf of the following Canadian Government 
departments and agencies: Agriculture and Agri-Food 
Canada, Canadian Space Agency, Industry Canada, Na
tional Defence, Natural Resources Canada, Environment 
Canada, Fisheries and Oceans, Canadian Forest Service, 
Health Canada, National Research Council Canada, Cana
dian Museum of Nature. The initial appointment is for 
one year, with a possibility of renewal for a second year. 
Eligibility: The applicant should hold a recent doctoral 
degree (within the last five years). 
Grant amount: The annual value of the fellowships is 
$35,184 effective October 1, 1995, subject to Canadian 
income tax. 
Deadline: The closing date for applications is November 
15 each year. 
Application information: Write to the Visiting Fellow
ships Office, Natural Sciences and Engineering Research 
Council of Canada, 350 Albert Street, Ottawa, Ontario, 
Canada KIA 1H5. 

North Atlantic Treaty Organization 
Description: The NATO Science Committee has a Pro
gramme of Grants for Collaborative Research which 
provides financial aid for research projects aimed at 
stimulating, encouraging, and facilitating scientific re
search in collaboration between scientists working in 
different member countries of the alliance, thus pro
moting the flow of ideas and of experimental and 
theoretical methods across frontiers. Projects are sup
ported for a limited period, usually not exceeding five 
years, covering mainly travel and living expenses abroad 
for principal investigators visiting partner laboratories 
or for staff members collaborating on specific projects 
with laboratories abroad. 
Deadline: Deadlines for applications are 31 March, 15 
August, and 30 November. 
Application information: Application forms and details 
of the awards together with information about the 
Science Committee's other programmes can be obtained 
from: Scientific Affairs Division, NATO, B-111 0 Brussels, 
Belgium. 

Stipends 

• North Atlantic Treaty Organization 
Postdoctoral Fellowships in Science and Engineering 

Description: Awarded for a tenure of 6 to 12 months 
for scientific study or work at appropriate nonprofit 
institutions in NATO countries other than the U.S. 
Applications will be available in late August 1995. 
Eligibility: This program is for citizens or nationals of 
the U.S. or permanent resident aliens of the United States 
at time of application. 
Grant amount: Fellows receive a stipend of $33,000 
for twelve-month tenure, plus dependency and travel 
allowances. 
Deadline: Application deadline is approximately Novem
ber 6, 1996. 
Application information: For information and appli
cation material, write to NATO Program, Division of 
Graduate Education and Research Development, National 
Science Foundation, Washington, DC 20550. 

Social Sciences Research Council 
International Dissertation Research Fellowship 
Program 

Description: The program provides support to advanced 
doctoral candidates at U.S. universities for dissertation 
research in various regions of the world. These are 
contingent on the availability of funds. 
Application information: Full information on this pro
gram may be obtained by writing to the Social Science 
Research Council, Fellowships and Grants, 810 Seventh 
Ave., New York, NY 10019; 212-377-2700. 

Weizmann Institute of Science 
Feinberg Graduate School Postdoctoral Fellowships 

Description: The Fellowships provide a 12-month stipend 
(with possible renewal for a second year), a small 
relocation allowance, and a one-way air ticket. Round-trip 
airfare is provided if the Fellowship is extended for a 
second year. 
Eligibility: The Fellowships are intended mainly for 
scientists who have recently obtained their Ph.D. degree. 
Grant amount: The annual stipend is adjusted periodi
cally in accordance with living costs. 
Deadline: The review of applications is held twice a year, 
on January 1 and May 15. 
Application information: Application forms and addi
tional information may be obtained from the Feinberg 
Graduate School, The Weizmann Institute of Science, P.O. 
Box 26, Rehovot 76100, Israel. 
World Wide Web: http: I /www. weizmann. ac. il; e-mail: 
NFINFO@WEIZMANN.weizmann.ac.il. 

Study in the U.S. for Foreign 
Nationals 

Many of the programs in the Graduate Support and 
Postgraduate Support sections are also applicable 
to foreign nationals. 
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American-Scandinavian Foundation 
Description: Scandinavian scholars are awarded graduate 
fellowships to study in the U.S. 
Application information: For information write to the 
appropriate society in Scandinavia cooperating with 
The American-Scandinavian Foundation (The Denmark
America Foundation, Fiolstraede 24, 3.sal DK-1171, 
Copenhagen K, Denmark; The League of Finnish
American Societies, Mechelininkatu 10, SF-001 00 Hel
sinki, Finland; The Icelandic-American Society, c/o The 
US-Iceland Educational Commission, Laugavegi 26, 101 
Reykavik, Iceland; The Norway-America Association, 
Drammensveien 20C, 0255 Oslo 2, Norway; The Sweden
America Foundation, Box 5280, S-102 46 Stockholm, 
Sweden) or to the Exchange Division, The American
Scandinavian Foundation, 725 Park Avenue, New York, 
NY 10021; tel: 212-879-9779; fax: 212-249-3444. 

• American Association of University 
Women (AAUW) Educational Foundation 
International Fellowships 
Description: These are awarded to women of outstanding 
academic ability who are not citizens or permanent res
idents of the U.S. for full-time graduate or postgraduate 
study in the U.S. Upon completion of studies, fellowship 
recipients must return to their home countries to pursue 
professional careers. Previous and current recipients of 
AAUW fellowships are not eligible. 
Eligibility: Applicants must hold the equivalent of a U.S. 
bachelor's degree by December 1. 
Grant amount: The fellowships provide $15,065 each. 
Deadline: The deadline is December 1. 
Application information: For more information, contact: 
AAUW Educational Foundation, P.O. Box 4030, Iowa City, 
lA 52243-4030; telephone: 319-337-1716; fax: 319-337-
1204. 

• Fulbright Program 
Description: Grants under the Fulbright Act for study, 
research, teaching, and lecturing in the United States are 
available to nationals of many countries. The number 
of grants for each academic year will depend on funds 
available. 
Application information: Information regarding these 
opportunities may be secured from the Cultural Affairs 
Officer of the United States Embassy or from the 
Binational Educational Commission or Foundation, if 
there is one in the inquirer's own country. 

•Institute of International Education 
Description: Grants for study, training, and research 
in the U.S. Open to nationals of most countries. liE 
develops and administers exchange programs for a num
ber of organizations and corporations and administers 
U.S. Government grants under the Fulbright and other 
educational exchange programs of the U.S. Information 
Agency. 
Application information: Information regarding these 
opportunities may be secured from the Cultural Affairs 

Officer of the U.S. Embassy or from the Binational 
Commission or Foundation, if there is one in the 
inquirer's own country. 

International Research and Exchanges 
Board (IREX) 
Description: Programs administered by IREX include 
exchanges for two weeks to an academic year with 
Central and Eastern Europe, Eurasia, and Mongolia; 
grants to promote new exchanges; collaborative projects 
in the social sciences and humanities; short-term travel 
grants, for postdoctoral scholars in social sciences and 
humanities; and language programs. The IREX programs 
provide access at the predoctoral and postdoctoral levels 
to East European and Eurasian universities and academies 
of sciences. 
Application information: For a program announcement 
describing the full range of IREX programs, write to 
the International Research & Exchanges Board, 1616 H 
Street, NW, Washington, DC 20006; 202-628-8188; fax: 
202-628-8189. 

Kennedy Scholarships 
Description: These grants are for postgraduate study 
at Harvard University or the Massachusetts Institute of 
Technology. 
Eligibility: For citizens of the United Kingdom. 
Deadline: Application deadline is October 28. 
Application information: Write to Secretary, Kennedy 
Memorial Trust, 16 Great College Street, London SWIP 
3RX, England. 

Kosciuszko Foundation 
Description: Up to one-year grants to doctoral and 
postdoctoral students. 
Eligibility: Applicants must be Polish citizens residing in 
Poland and have excellent command of English. 
Grant amount: The Foundation provides a cost-of-living 
stipend, which includes housing; accident insurance; 
incidental costs of books; copying charges; and, when 
warranted, transatlantic and domestic transportation. 
Deadline: Apply by October 15 for the following academic 
year. 
Application information: Write to Scholarship and Ex
change Programs, the Kosciuszko Foundation, 15 East 
65th Street, New York, NY 10021. 

Sources of Fellowship 
Information 

Some of the publications listed below are available 
at school or college and university libraries, or in 
the reference room of a good public library. 

1194 NOTICES OF THE AMS VOLUME 43, NUMBER 10 



Academic Year Abroad 
Sara Steen (ed.). Describes over 2,300 study-abroad 
programs, both undergraduate and graduate, conducted 
during the academic year in countries around the 
world. Information on courses, costs, credits, housing, 
scholarships, and language of instruction. 1996/1997. 
Annual. $42.95 (plus $4.00 postage and handling). 
ISBN-87206-228-7 liE Books, Institute of International 
Education, P.O. Box 371, Annapolis Junction, MD 20701-
0371 

Annual Register of Grant Support, 1996 
R.R. Bowker, A Reed Reference Publishing Company, 
121 Chanlon Rd., New Providence, NJ 07974. Directory 
of fellowships, grant support programs of government 
agencies, foundations, corporations, and business and 
professional organizations. Annual. $199.95 plus $14.40 
postage and handling. 

Basic Facts on Study Abroad 
A 32 pp booklet on what to expect from a study
abroad program and where to find pertinent information; 
1992, 40 pp.; single copies free, $35.00 per 100 plus 
$4.00 shipping and handling. liE Books, Institute of 
International Education, P.O. Box 3 71, Annapolis Junction, 
MD 20701-0371. 

The Big Book of Minority Opportunities: 
The Directory of Special Programs for 
Minority Group Members 
(6th Edition, 1995, 450 pages), Garrett Park Press, Garrett 
Park, MD 20896. $35.00. 

• Chronicle Career Index, 1995-1996 
Source book of vocational and educational guidance in
formation. Anotated bibliographic listing of 500 sources 
of publications and audiovisual materials. Order #502CI, 
ISBN 1-55631-243-1. $14.25 plus $1.43 shipping and 
handling. Chronicle Guidance Publications, Inc., 66 Au
rora Street, P.O. Box 1190, Moravia, NY 13118-1190; 
1-800-622-7284; fax: 315-497-3359. 

• Chronicle Financial Aid Guide, 
1995/1996 
Order #502A. ISBN 1-55631-242-3. $22.47 plus $2.25 
postage and handling. Revised annually. Chronicle Guid
ance Publications, Inc., 66 Aurora Street, P.O. Box 1190, 
Moravia, NY 13118-1190; 1-800-622-7284; fax: 315-497-
3359. Provides information on over 1,650 financial aid 
programs available to high school students and college 
undergraduates, including programs sponsored by pri
vate organizations and foundations; state and federal 
government sources; and national and international la
bor unions, both AFL-CIO affiliated and independent. A 
Subject Index to Programs gives easy access to programs 
for which a student may be eligible. A bibliography of 
resources is also listed. 

Stipends 

• Chronicle Four-year College Databook, 
1995-1996 
Lists 2,143 colleges and 780 majors. Data covered 
include degrees, accreditation, enrollment, admissions, 
costs, and aid. Order #502CM4, ISBN 1-55631-240-7, 
$22.49 plus $2.25 shipping and handling. Chronicle 
Guidance Publications, Inc., 66 Aurora Street, P.O. Box 
1190, Moravia, NY 13118-1190; 1-800-622-7284; fax: 
315-497-3359. 

• Chronicle Two-year College Databook, 
1995-1996 
Provides information on 2,408 colleges, 733 occupational
career programs, nondegree and degree programs, ac
creditation, enrollment, admissions, costs, and financial 
aid. Order #502CM2, ISBN 1-55631-241-5, $22.46 plus 
$2.25 shipping and handling. Chronicle Guidance Publi
cations, Inc., 66 Aurora Street, P.O. Box 1190, Moravia, 
NY 13118-1190; 1-800-622-7284; fax: 315-497-3359. 

Directory of Computer and High 
Technology Grants 
Richard M. Eckstein, Publisher. This directory lists 500 
funding sources for computers, software, and high
tech-related grants and provides extensive profiles on 
foundations. 3rd Edition cost is $57.50 plus $6.00 for 
shipping and handling. Research Grant Guides, Dept. 3A, 
P.O. Box 1214, Loxahatchee, FL 33470; 407-795-6129. 
Please Note: Directories are for Non-Profit Organizations 
only. 

Directory of Graduate Programs, 15th 
Edition 
Four volumes categorized by discipline, $20.00 each. 
Volume A: Natural Sciences; Volume B: Engineering, 
Business; Volume C: Social Sciences, Education; Volume 
D: Arts, Humanities, Other Fields. Educational Testing 
Service, P.O. Box 6014, Princeton, NJ 08541-6014. Includes 
graduate programs in United States and Canada. 

Dollars for College: The Quick Guide 
to Financial Aid for Science and 
Mathematics 
(1995, 75 pages), Garrett Park Press, Garrett Park, MD 
20896. $6.95. 

Financial Aid for Minorities in 
Engineering and Science 
Financial assistance, scholarship and fellowship pro
grams, resources for further information, 1995, Garrett 
Park Press, P.O. Box 190, Garrett Park, MD 20896. $5.95. 

Financial Resources for International 
Study: A Guide for U.S. Nationals 
Includes grants ranging from $500 to tens of thousands 
of dollars. Key facts on amount of award and what the 
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award covers, eligibility, application procedures, numbers 
of awards offered, purpose and duration of award, 
and complete contact information. Describes awards 
offered by governments, binational and international 
organizations and associations, foundations, U.S. colleges 
and universities, and other organizations in the U.S. and 
abroad. Based on a survey of 5,000 donor organizations in 
the U.S. and abroad. Indexes by field of study, sponsoring 
organization, and level of study. 1996. 8.5 x 11. Indexes. 
ISBN 087206-220-1. $39.95 pb. plus $4.00 shipping and 
handling. liE Books, Institute of International Education, 
P.O. Box 371, Annapolis Junction, MD 20701-0371. 

The Foundation Center 
The Foundation Center, 79 Fifth Avenue, New York, NY 
10003, provides free library service through over 200 
libraries across the country and publishes information 
about U.S. foundations and the grants they award, in
cluding the publication, Foundation Grants to Individuals 
(9th edition, 1995, $65.00). Call toll-free 800-424-9836 
for further information. 

Fulbright Scholar Program Grants for 
Faculty and Professionals: Research and 
Lecturing Awards 
(Current Edition) Available from the Council for Inter
national Exchange of Scholars, 3007 Tilden St., NW, 
Suite 5M, Box NEWS, Washington, DC 20008-3009; 202-
686-7877; e-mail: cies1@ciesnet. cies. org; World Wide 
Web: http: I /www. cies. org/. 

Fulbright and Other Grants for Graduate 
Study Abroad 
list of grants for graduate study and research abroad, 
administered by the liE for U.S. citizens. Request copy 
of brochure from U.S. Student Programs, Institute of 
International Education, 809 United Nations Plaza, New 
York, NY 10017, 212-984-5330. 

Funding for U.S. Study 
Describes hundreds of grants and fellowships offered by 
governments, foundations, international organizations. 
Awards available to undergraduates, graduates, post
graduates, and working professionals. Offers financial 
aid offerings and admissions contacts of U.S. colleges 
and universities, provided by the College Board. En
tries describe eligibility and application requirements; 
the purpose, dollar value, and duration of awards; the 
educational and research costs the award covers; contact 
address, phone, fax, e-mail, and much else. Provides im
portant information for international students, including 
nationality requirements and information on whether 
citizens of other nations already resident in the U.S. may 
apply. 1996. 8.5 X 11. Indexes. ISBN 087206-219-8. $39.95 
pb. plus $4.00 shipping and handling. liE Books, Insti
tute of International Education, P.O. Box 371, Annapolis 
Junction, MD 20701-0371. 

Graduate School and You: A Guide for 
Prospective Graduate Students 
Council of Graduate Schools, 4th Edition, 1995. Available 
from the Council of Graduate Schools, 1 Dupont Circle, 
NW, Suite 430, Washington, DC 20036-1173, or call 
202-223-3791. This publication is $5.00 plus S&H. It can 
be obtained by calling CGS for an order form. 

• The Grants Register 
1995-1997. lisa Williams (ed.), St. Martin's Press, 175 
Fifth Avenue, New York, NY 10010. lists scholarships, 
fellowships, and grants at all levels of graduate study, 
all over the world, available from government agencies 
and international, national and private organizations. 
list price $95.00. Biennial. 

I-nternational Exchange Locator 
A publication of the liaison Group for International 
Education Exchange distributed through liE Books, this 
book includes nearly 200 pages of key information 
on more than 100 organizations responsible for the 
exchange of over 100,000 U.S. and foreign nationals 
annually. Provides contact data on twelve committees 
and twenty-four subcommittees of the House and Senate 
that deal with exchange issues, as well as a listing of over 
400 federal agency officials in twenty-one agencies with 
complete address and fax information. 1996. ISBN 8 7206-
226-0. $25.00 pb. plus $4.00 shipping and handling. liE 
Books, Institute of International Education, P.O. Box 371, 
Annapolis Junction, MD 20701-0371. 

International Research and Exchanges 
Board (I REX) 
Programs administered by IREX include exchanges for 
two weeks to an academic year with Central and Eastern 
Europe, Eurasia, and Mongolia; grants to promote new 
exchanges; collaborative projects in the social sciences 
and humanities; short-term travel grants, for postdoc
toral scholars in Social Sciences and Humanities; and 
language programs. The IREX programs provide access at 
the predoctoral and postdoctoral levels to East European 
and Eurasian universities and academies of sciences. 
For a program announcement describing the full range 
of IREX programs, write to the International Research 
& Exchanges Board, 1616 H Street, NW, Washington, 
DC 20006; 202-628-8188; fax: 202-628-8189; e-mail: 
irex@irex. or g. 

• The Prentice Hall Guide to Scholarships 
and Fellowships for Math and Science 
Students 
(A Resource for Students Pursuing Careers in Mathemat
ics, Science, and Engineering), by Mark Kantrowitz and 
Joann P. DiGennaro. This resource book focuses on the 
more than 250 scholarships and fellowships available 
to math and science students at the high school, un
dergraduate, and graduate levels. It also provides the 
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latest information on over eighty contests and compe
titions, internships, summer employment offerings, and 
opportunities to study abroad. Included are financial aid 
programs that span the whole range of careers open 
to students in science, math, and engineering. Programs 
directed toward female and minority students can be 
found, as well as programs of a more general nature that 
do not restrict the student's field of study. The guide 
supplies information on: (1) how to uncover all possi
ble sources of financial aid, assess career goals, obtain 
useful letters of recommendation, and get nominated for 
scholarships and fellowships; (2) how to choose an under
graduate school; and (3) how to improve one's chances 
of getting accepted to a graduate school. Information: 
Simon & Schuster, Mail Order Customer Service, Rt. 59 at 
Brook Hill Dr., West Nyack, NY 10994; 800-288-4745; fax: 
800-495-6991; e-mail: books<aprenhall. com; ISBN 0-13-
045345-5 (paper), 325 pp., $19.95; ISBN 0-13-045337-4 
(cloth), 325 pp., $29.95. 

U.K. Central Bureau Publications 
The Central Bureau is the agency funded by the educa
tion ministries of the U.K. to provide the most-needed 
information on international education. TIE is the U.S. dis
tributor for five Central Bureau books most widely used 
by U.K. students, librarians, and campus professionals 
in planning study and work abroad. llE Books, Insti
tute of International Education, P.O. Box 371, Annapolis 
Junction, MD 20701-0371. 

• U.S. Information Agency (USIA) 
For information on USIA's international educational and 
cultural exchange programs, including the Fulbright Pro
gram, write the Office of Public Liaison, U.S. Information 
Agency, 301 Fourth Street, SW, Washington, DC 20547. 

Vacation Study Abroad 
Sara Steen (ed.). A guide to over 1,800 summer and 
short-term study programs conducted around the world 
by U.S. colleges and universities, foreign institutions, and 
private organizations. Programs listed are open to U.S. 
undergraduates, graduate students and adult learners. 
Contains information on courses, costs, scholarships, 
and accommodations. 1996/1997. Annual. $36.95 (plus 
$4.00 postage and handling). ISBN-087206-229-5. llE 
Books, Institute of International Education, P.O. Box 371, 
Annapolis Junction, MD 20701-0371. 

The Emergence 
of the American 

Mathematical Research 
Community, 1876-1900: 
J. J. Sylvester, Felix Klein, 
and E. H. Moore 
Karen Hunger Parshall, University of 
Virginia, Charlottesville, and David E. Rowe, 
University of Mainz, Germany 

... fine and extensive account of the growth' 
of mathematics in the United States .. . com" 
pleted by a fine bibliography and index .. . 
Professional research-level mathematics .. . 
came late to the United States; however, once 
inaugurated ... it rose more like a liftoff than 
a takeoff. This book admirably records the 
countdown and launch. 

-Isis 
In an excellent way this book gives an 
incredible amount of details never losing 
sight of the whole. Thirteen tables and a 
subject index make information easy .... many 
photos, some of them being published for the 
first time ... , a sound and high quality inves
tigation. 

-Zentralblatt fiir Mathematik 
This fascinating liook is a contribution to the history of Ame~
ican science ... For those of us who have made our careers in 
American mathematics and are inierested in understanding 
our intellectual heritage, it is essential reading. 

-Mathematical Reviews 
This volume traces the transformation of the United 
States from a mathematical backwater to a major pres
ence during the quarter-century from 1876 to 1900. 
Presenting a detailed study of the major figures 
involved in this transformation, it focuses on the three 
most influential individuals and the principal institu
tions with which they were associated: British algebraist 
James Joseph Sylvester, Johns Hopkins University; 
German standard-bearer Felix Klein, Gottingen: Univer
sity; and American mathematician Eliakim Hastings 
Moore, University of Chicago. This book further ana
lyzes the research traditions these men and institutions 
represented, the impact these had on the second genera
tion of American mathematical researchers, and the role 
of the American Mathematical Society in these develop
ments. This is the first work ever written on the history 
of American mathematics during this period and one of 
the few books that examines the historical development 
of American mathematics from a wide perspective. By 
placing the development of American mathematics 
within the context of broader external factors affecting. 
historical events, the authors show how the character of 
American research was decisively affected by the sur
rounding scientific, educational, and social contexts of 
the period. Aimed at a general mathematical audience 
and at historians of science, this book contains an abun
dance-of unpublished archival material, numerous rare 
photographs, and an extensive bibliography. 

Co-published with the London Mathematical Society. Members of 
the LMS may order directly from the AMS at the AMS member 
price. The LMS is registered with the Charity Commissioners. 

History of Mathematics, Volume 8; 1994; 500 pages; Hardcover; 
ISBN 0-8218-9004-2; Sale Price $39; Order code HMATH/8NA 

All prices subject to change. Charges for delivery are $3.00 per order, or for air 
delivery outside of the continental U.S., please include $6.50 per item. Prepayment 
required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 
02206-5904. Or for credit card orders, fax (401) 331-3842 or call toll free 800-321-
4AMS (4267) in the U.S. and Canada, (401) 455-4000 worldwide. Residents of 
Canada, please include 7% GST. 
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Reference 

The Reference section of the Notices 
is intended to provide the reader with 
frequently sought information in an 
easily accessible manner. New infor
mation is printed as it becomes avail
able and is referenced after the first 
printing. As soon as information is up
dated or otherwise changed, it will be 
noted in this section. 

DoD Mathematics Staff 
Five agencies of the Department of 
Defense fund research in the math
ematical sciences. The names, ad
dresses, and telephone numbers of 
the pertinent staff members are listed 
below. 

Advanced Research Projects 
Agency 

Applied and Computational Math-
ematics Program 

ARPA/DSO 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 

Anna Tsao, Director 
703-696-2287 
fax: 703-696-2201 
atsao@arpa.mil 

Air Force Office of Scientific Re-
search 

Directorate of Mathematics 
and Geosciences 
AFOSR/NM 
ll 0 Duncan Avenue 
Suite Bll5 
Bolling AFB, DC 20332-8080 
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Fax: 202-404-7496 

Charles J. Holland, Director 
202-767-5025 
holland@afosr.af.mil 

Optimization and Discrete Math-
ematics 

Neal D. Glassman 
202-767-5026 
glassman@afosr.af.mil 

Physical Mathematics and Applied 
Analysis 

Arje Nachman 
202-767-4939 
nachman@afosr.af.mil 

Electromagnetics 
Arje Nachman 
202-767-4939 
nachman@afosr.af.mil 

Artificial Intelligence 
Abraham Waksman 
202-767-7903 
waksman@snap.org 

Signal Processing, Probability, and 
Statistics 

Jon A. Sjogren 
202-767-4940 
sjogren@afosr.af.mil 

Computational Mathematics 
Scott Schreck 
202-767-7902 
schreck@afosr.af.mil 

Software and Systems 
David Luginbuhl 
202-767-5028 
luginbuh@afosr.af.mil 
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Dynamics and Control 
Marc Jacobs 
202-767-5027 
marc@stealth.afosr.af.mil 

Space Sciences 
Henry Radoski 
202-767-7901 
radoski@afosr.af.mil 

Atmospheric Sciences 
James Kroll 
202-767-7900 
kroll@afosr.af.mil 

Army Research Office 

Mathematical and Computer Sci-
ences Division 

P.O. Box 12211 
4300 South Miami Boulevard 
Research Triangle Park, NC 2 7709-

22ll 

Jagdish Chandra, Director 
John Lavery, Associate Director 
World Wide Web: http: I /www. 

aro.ncren.net 

Applied Analysis and Physical Math-
ematics 

John Lavery 
919-549-4253 
lavery@aro-emhl.army.mil 

Software and Knowledge-Based Sys-
tems 

David Hislop 
919-549-4255 
hislop@aro-emhl.army.mil 

Infrastructure/Conference, Sym-
posia, and Special Projects 

Bruce Henriksen 
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919-549-4324 
bruce@aro-emhl.army.mil 
Computational Mathematics 
Stephen Davis 
919-549-4284 
davis@aro-emhl.army.mil 
Probability and Statistics 
Jagdish Chandra (acting) 
919-549-4254 
chandra@aro-emhl.army.mil 
Systems and Control 
Linda Bushnell 
919-549-4319 

bushnell@aro-emhl.army.mil 
Discrete Mathematics and Computer 

Science 
Ming Lin 
919-549-4256 
mlin@aro-emhl.army.mil 
Centers of Excellence 
Jagdish Chandra 
919-549-4254 
chandra@aro-emhl.army.mil 

National Security Agency 

Mathematical Sciences Program 
Attn: R51A 
Ft. George G. Meade, MD 20755-

6557 

Charles F. Osgood, Director 
301-688-0400 
msp@titanl.math.umbc.edu 

Office of Naval Research 

Mathematical, Computer, and In-
formation Sciences Division 

Office of Naval Research 
Code 311 
Ballston Center Tower #1 
800 North Quincy Street, Room 607 
Arlington, VA 22217-5660 
http:llweb.fie.comlhtdocl 

fedlonrlanylanylmenulanyl 
onrmnie.htm 

Andre van Tilborg, Director 
703-696-4312 
avantil@itd.nrl.navy.mil 
Operations Research 
Don Wagner 
703-696-4313 
wagnerd@onrhq.onr.navy.mil 
Probability and Statistics 
Julia Abrahams 
703-696-4320 
julia@hornet.onr.navy.mil 
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Discrete Mathematics 
Marclipman 
703-696-4310 
lipmanm@onrhq.onr.navy.mil 

Numerical Analysis 
Richard Lau 
703-696-4316 
laur@onrhq.onr.navy.mil 
Applied Analysis 
Wen Masters 
703-696-4314 
masters@itd.nrl.navy.mil 
Robotics 
Teresa McMullen 
703-696-3163 
mcmullt@onrhq.onr.navy.mil 

Computer Systems Research 
John Staudhammer 
703-696-4312 
staudhj@onrhq.onr.navy.mil 

Circuits and Systems 
Nicholas Bottka 
703-696-4961 
bottkan@onrhq.onr.navy.mil 
Command and Control 
Paul Quinn 
703-696-5 75 3 
quinnp@onrhq.onr.navy.mil 

Software Research 
Ralph Wachter 
703-696-4304 
wachter@itd.nrl.navy.mil 
Artificial Intelligence 
Michael Shneier 
703-696-4303 
shneier@itd.nrl.navy.mil 
Computer Technology 
Elizabeth W ald 
703-696-0157 
ewald@picard.cmf.nrl.navy. 

mil 
Simulation and Visualization 
Lawrence Rosenblum 
703-696-0990 
rosenblu@ait.nrl.navy.mil 

DoE Mathematics Program 
The Department of Energy (DoE) funds 
research in the mathematical sciences 
in a number of areas, particularly ap
plied mathematics and areas con
nected with the High Performance 
Computing and Communications 
(HPCC) initiative. The names of the 
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Reference 

directors of the relevant programs are 
given below. 

Applied Mathematics 
Frederick A. Howes 
301-903-3166 
howes@er.doe.gov 
Computer Science 
Daniel Hitchcock 
301-903-6767 
hitchcock@er.doe.gov 
HPCC 
Daniel Hitchcock 
301-903-6767 
hitchcock@er.doe.gov 
These programs are managed by 

the Mathematical, Information, and 
Computational Sciences Division of 
DoE. The telephone number for the Di
vision is 301-903-5800, and the fax 
number is 301-903-7774. The mail
ing address is the Mathematical, In
formation, and Computational Sci
ences Division, Department of Energy, 
ER-31, 19901 Germantown Road, 
Germantown, MD 20874. The URLfor 
the Division's World Wide Web page 
is http : I I www . e r . doe . go vI 
productionloctrlmicslindex. 
html. 

NSF Mathematics Education 
Staff 
The Directorate for Education and 
Human Resources (EHR) of the Na
tional Science Foundation (NSF) spon
sors a range of programs that support 
educational projects in mathematics, 
science, and engineering. listed below 
are the names, telephone numbers, 
and e-mail addresses of those EHR 
program officers whose field is in the 
mathematical sciences or mathemat
ics education. These individuals can 
provide information about the pro
grams they oversee, as well as infor
mation about other EHR programs of 
interest to mathematicians. The mail
ing address is: Directorate for Educa
tion and Human Resources, National 
Science Foundation, 4201 Wilson 
Boulevard, Arlington, VA 22230. The 
World Wide Web address is 
http:llwww.nsf.govlehrl. 

Division of Elementary, Sec
ondary, and Informal Education 

Margaret Cozzens, Division Di
rector 
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mcozzens@nsf.gov 
703-306-1620 

Teacher Enhancement Program 
Judd Freeman 
jfreeman@nsf.gov 

Henry Kepner 
hkepner@nsf.gov 

Diane Spresser 
dspresser@nsf.gov 
703-306-1620 

Instructional Materials Development 
Program 

John (Spud) Bradley 
jbradley@nsf.gov 

Alverna Champion 
achampio@nsf.gov 
703-306-1620 

Division of Research, Evaluation, 
and Dissemination 

Research in Teaching and Learn-
ing Program 

Larry Suter 
lsuter@nsf.gov 
703-306-1650 

Division of Undergraduate Edu-
cation 

James Lightbourne 
jhlightb@nsf.gov 

Rafael Martinez 
rmartine@nsf.gov 

Elizabeth Teles 
eteles@nsf.gov 

Lee Zia 
lzia@nsf.gov 
703-306-1670 

Division of Educational System 
Reform 

Paula Duckett 
pduckett@nsf.gov 
703-306-1690 

Staff at the NSF's Division of 
Mathematical Sciences 
Listed below are names, e-mail ad
dresses, and telephone numbers for 
the program directors for the coming 
academic year in the Division of Math
ematical Sciences (DMS) of the Na
tional Science Foundation (NSF). 

Applied Mathematics 
S. I. Hariharan 
sharihar@nsf.gov 
703-306-1877 
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Deborah F. Lockhart 
dlockhar@nsf.gov 
703-306-1882 
To Be Appointed 

Infrastructure Program 
lloyd E. Douglas 
ldouglas@nsf.gov 
703-306-1874 

Alvin I. Thaler 
thaler@nsf.gov 
703-306-1880 

Topology, Geometry and Foun-
dations 

Ralph M. Krause 
rkrause@nsf.gov 
703-306-1886 

Kichoon Yang 
kyang@nsf.gov 
703-306-1881 

Beverly Diamond 
bdiamond@nsf.gov 
703-306-1870 

Analysis 
William G. Faris 
wfaris@nsf.gov 
703-306-1870 

Joe W. Jenkins 
jjenkins@nsf.gov 
703-306-1879 

Juan Manfredi (starting January 1) 
jmanfred@nsf.gov 
703-306-1870 

Algebra and Number Theory 
Ann Boyle 
aboyle@nsf.gov 
703-306-1875 

Sidney W. Graham 
sgraham@nsf.gov 
703-306-1876 

Lance W. Small 
lsmall@nsf.gov 
703-306-1884 

Computational Mathematics and 
Mathematical Biology 

John C. Strikwerda (starting Janu-
ary 1) 

jstrikwe@nsf.gov 
703-306-1887 

Michael Steuerwalt 
msteuerw@nsf.gov 
703-306-1878 

Statistics and Probability 
Keith N. Crank 
kcrank@nsf.gov 
703-306-1885 
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James M. Davenport 
jdavenpo@nsf.gov 
703-306-1870 

James E. Gentle 
jgentle@nsf.gov 
703-306-1883 

The administrative staff includes: 

Division Director 
Donald J. Lewis 
dlewis@nsf.gov 
703-306-1871 

Executive Officer 
Bernard R. McDonald 
bmcdonal@nsf.gov 
703-306-1872 

Administrative Officer 
Tyzcer L. Henson 
thenson@nsf.gov 
703-306-1873 
The mailing address is: Division of 

Mathematical Sciences, National Sci
ence Foundation, Room 1025, 4201 
Wilson Boulevard, Arlington, VA 
22230. The address for the Division's 
World Wide Web server is http: I I 
www.nsf.gov/mps/dms/. 

Upcoming Deadlines 
November 1, 1996: Deadline for ap
plications for NSF International Re
search Awards. For information con
tact: Division of International 
Programs, National Science Founda
tion, 4201 Wilson Boulevard, Arling
ton, VA 22230; telephone 703-306-
1706; fax 703-306-0474; TDD 
703-306-0090; e-mail sparri s@nsf. 
gov; World Wide Web http: I /www. 
nsf.gov:80/sbe/int/start.htm/. 

December 1, 1996: American Math
ematical Society Centennial Fellow
ships. For application forms, write to 
the Executive Director, American 
Mathematical Society, P.O. Box 6248, 
Providence, RI 02940-6248, or send 
electronic mail to ams@ams. o rg. Ap
plication forms are also available on 
the World Wide Web via the Internet 
at URL http: I /www. ams. o rg/ com
mittee/profession/. 

january 30, 1997: Nominations for 
the D. Ray Fulkerson Prize in Discrete 
Mathematics. Eva Tardos, chair of the 
Fulkerson Prize Committee, Depart
ment of Computer Science, Cornell 
University, Ithaca, NY 14850; e-mail 
eva@cs.cornell.edu. 
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January31,1997:Norrtinationsfor 
the Fermat Prize for Research in Math
ematics. Prix Fermat en Mathema
tiques, SeiVice des Relations Publiques, 
Universite Paul Sabatier, 118 route de 
Narbonne, 31062 Toulouse cedex, 
France. 
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October 1996 

* 3-6 Semi-annual Workshop in Dynamical 
Systems and Related Topics, Penn State 
University, State College, Pennsylvania_ 
Aim: This is the seventh Penn State meeting 
in a series of regular meetings dedicated to 
recent results in the theory of smooth dy
namical systems, ergodic theory, symbolic 
dynamics, topological dynamics, Hamilton
ian mechanics and related areas in differ
ential geometry, differential equations, lie 
theory and partial differential equations_ 
It is intended to provide a focus of ac
tivites and a meeting place primarily for 
mathematicians from the northeast region 
working in this field. 
Support: This meeting is partially sup
ported by Penn State and the National 
Science Foundation. 
Organizers: A. Katok (katok_a~ath . psu . 
edu), H. Weiss ( weiss@math .psu .edu), 
or R. Manning (secretary- manning~ath. 

psu.edu). 
Information: For information about the 
workshop, contact: dynsystems~ath. 
edu or see the workshop homepage at 
URL: http://www.math .psu.edu/weiss/ 
ws/96ann. html. 

* 31 - November 2 Eleventh Midwestern Con
ference on Combinatorics, Cryptography, 

and Computing, University of Nevada, Las 
Vegas, Nevada. 
Program: The aim is to bring together 
workers in all aspects of pure and applied 
combinatorics, including graph theory, de
Sign theory, enumeration, cryptography, 
and combinatorial computing. The confer
ence will feature several invited one-hour 
lectures. There will also be sessions for 
twenty-minute contributed papers. 
Invited Speakers (tentative): G. Mullen, 
A. Rosa, V. Tonchev, and R. Wilson. 
Information: P. Shiue, Dept. of Mathemati
cal Sciences, Univ. of Nevada, Las Vegas, NV 
89154; 702-895-3748; fax: 702-895-4343; 
e-mail: shiue@nevada. edu; L. Gewali, Dept. 
of Computer Science, Univ. of Nevada, Las 
Vegas, NV 89154; 702-895-4028; fax: 702-
895-4075; e-mail: laxmi@cs.UNLV.edu; or 
W. Wallis, Dept. of Mathematics, South
ern Illinois Univ., Carbondale, IL 62901; 
618-453-6513; fax: 618-453-5300; e-mail: 
wdwallis~ath.siu.edu. 

November 1996 

* 4-December 1 3 Four-dimensional Geom
etry and Quantum Field Theory, Univer
sity of Cambridge, Isaac Newton Institute 
for Mathematical Sciences, Cambridge, Eng
land. 
Organizers: M. Atiyah (Cambridge), I. M. 

Singer (MIT). 
Information: For further information, con
tact the Executive Director, Isaac Newton In
stitute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; tel: 
01223 335999; e-mail: i.newton@newton . 
cam. ac . uk. Information can also be found 
on the World Wide Web at the URL http: 
//www .newton.cam.ac.uk. 

*5-8 International Symposium on Theoret
ical and Computational Fluid Dynamics, 
Florida State University, Tallahassee, Flor
ida. 

Aim: A symposium in honour of Sir James 
lighthill, one of the great applied mathe
maticians and fluid physicists of the twen
tieth century. The aim is to focus on the 
interdisciplinary nature of fluid mechanics, 
which is so apparent in Sir James Lighthill's 
fundamental contributions spanning more 
than half a century and covering the disci
plines of aeronautics, astrophysics, atmo
spheric and marine sciences, and biofluid
dynamics. 

Speakers: A. Acrivos (City College of New 
York), S. A. Berger (Univ. of California
Berkeley), J. R. Blake (Univ. of Birmingham), 
L. M. Braga da Costa Campos (Instituto 
Superior Tecnico of Lisbon, Portugal),]. Cole 
(Renssalaer Polytechnic), D. G. Crighton 

This section contains announcements of meetings and conferences 
of interest to some segment of the mathematical public, including ad 
hoc, local, or regional meetings, and meetings and symposia devoted 
to specialized topics, as well as announcements of regularly scheduled 
meetings of national or international mathematical organizations. A 
complete listing of meetings of the Society, and of meetings sponsored 
by the Society, will be found on the first page of the Meetings and 
Conferences section. 

tions on meetings and conferences in the mathematical sciences should 
be sent to the Editor of the Notices in care of the American Mathematical 
Society in Providence or electronically to notices@math . ams . org. 
In order to allow participants to arrange their travel plans, organizers of 
meetings are urged to submit information for these listings early enough 
to allow them to appear in more than one issue of the Notices prior to 
the meeting in question. To achieve this, listings should be received in 
Providence six months prior to the scheduled date of the meeting. 

An announcement will be published in the Notices if it contains a call 
for papers and specifies the place, date, subject (when applicable), and 
the speakers; a second announcement will be published only if there 
are changes or necessary additional information. Once an announcement 
has appeared, the event will be briefly noted in every third issue until 
it has been held and a reference will be given in parentheses to the 
month, year, and page of the issue in which the complete information 
appeared. Asterisks (*) mark those announcements containing new or 
revised information. 
In general, announcements of meetings and conferences held in North 
America carry only the date, title of meeting, place of meeting, names of 
speakers (or sometimes a general statement on the program), deadlines 
for abstracts or contributed papers, and source of further information. 
Meetings held outside the North American area may carry more detailed 
information. In any case, if there is any application deadline with respect 
to participation in the meeting, this fact should be noted. All communica-

The complete listing of the Mathematics Calendar will be published only 
in the September issue of the Notices. The March, June, and December 
issues will include, along with new announcements, references to any 
previously announced meetings and conferences occurring within the 
twelve-month period following the month of those issues. New infor
mation about meetings and conferences that will occur later than the 
twelve-month period will be announced once in full and will not be 
repeated until the date of the conference or meeting falls within the 
twelve-month period. 
The Mathematics Calendar, as well as Meetings and Conferences of 
the AMS, is now available electronically through e-MATH on the World 
Wide Web. To access e-MATH, use the URL: http: //e- math . ams .org/ 
(or http: I /www . ams. org/). (For those with VflOO-type terminals or for 
those without WWW browsing software, connect to e-MATH via Telnet 
(telnet e-math. ams. org; login and password a-math) and use the Lynx 
option from the main menu.) 
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(Univ. of Cambridge, UK), A. P. Dowling 
(Univ. of Cambridge, UK), F. Farassat (NASA 
Langley Research Center), M. Gaster (Queen 
Mary College & Westfield College, London 
Univ.), M. E. Goldstein (NASA Lewis Research 
Center), M. Holt (Univ. of California at 
Berkeley), L. N. Howard (Florida State Univ.), 
M. Howe (Boston Univ.), H. E. Huppert (Univ. 
of Cambridge), A. Jameson (Princeton Univ.), 
T. Kambe (Univ. of Tokyo), R. E. Kelly 
(Univ. of California at Los Angeles), J. T. C. 
Liu (Brown Univ.), M. E. Mcintyre (Univ. 
of Cambridge), G. E. A. Meier (Institut fur 
Stromungsmechanik der DLR, Germany), 
S. Orszag (Princeton Univ.), T. J. Pedley 
(Univ. of Cambridge), H. Peregrine (Univ. of 
Bristol), A. Pierce (Boston Univ.), M. Rahman 
(Technical Univ. of Nova Scotia, Canada), 
N. Riley (Univ. of East Anglia, UK), P. H. 
Roberts (Univ. of California at Los Angeles), 
A. I. Ruban (Univ. of Manchester), J. M. Seiner 
(NASA Langley Research Center), J. T. Stuart 
(Imperial College, UK), C. K. W. Tam (Florida 
State Univ.), L. van Wijngaarden (Univ. of 
Twente, Netherlands). 
Information: More information may be ob
tained from the World Wide Web site: http: 
//www .math.fsu . edu/-smith/SirJames/ 
sir james .html. 

January 1997 

*january-June Representation Theory of 
Algebraic Groups and Related Finite 
Groups, University of Cambridge, Isaac 
Newton Institute for Mathematical Sci
ences, Cambridge, England. 
Organizers: M. Broue (Paris), R. W. Carter 
(Warwick), J. Saxl (Cambridge). 
Information: For further information, con
tact the Executive Director, Isaac Newton In
stitute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; tel: 
01223 335999; e-mail: i.newton@newton. 
cam. ac . uk. Information can also be found 
on the World Wide Web at the URL http: 
//www.newton. cam.ac.uk. 

*january-june Non-Perturbative Aspects of 
Quantum Field Theory, University of Cam
bridge, Isaac Newton Institute for Mathe
matical Sciences, Cambridge, England. 
Organizers: D. I. Olive (Swansea), P. Van Baal 
(Leiden), P. West (King's College, London). 
Information: For further information, con
tact the Executive Director, Isaac Newton In
stitute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; tel: 
01223 335999; e-mail: i .newton@newton. 
cam. ac . uk. Information can also be found 
on the World Wide Web at the URL http: 
//www.newton . cam.ac.uk. 

* 30- February 1 The 3rd Barcelona Logic 
Meeting, Centre de Recerca Matematica, 
Bellaterra, Spain. 
Location: The third Barcelona Logic Meet
ing, which is devoted to all areas of math
ematical logic, will be held at the CRM 
(Centre de Recerca Matematica) del Insti
tut d'Estudis Catalans. The CRM is housed 

O CTOBER 1996 

in the Science Building of the Universitat 
Autonoma de Barcelona at Bellaterra, near 
Barcelona. 
Invited Speakers: J. Adamek, (Models of 
sketches); J. Bagaria (The theory of L(R) 
and forcing extensions); J. Barba, (Induc
tive and semi-inductive constructions of 
truth-predicates); A. Borovik, (Groups of 
finite Morley rank); R. Jansana, (Full mod
els and Gentzen calculi); R. Jensen, (Inner 
models); I. Neeman, (Long games); L. Newel
ski, (On Vaught's conjecture); B. Poizat, 
(Groupes presentes generiquement: appli
cations a la geometrie Algebrique et a 
l'algebre differentielle). 
Contributed Papers: Those wishing to 
present short communications are invited 
to submit two copies of a ohe-page abstract 
before November 1, 1996, to the follow
ing address: Centre de Recerca Matematica 
(CRM), Apartat 50, 08193 Bellaterra (Barce
lona), Spain. 
Information: Further information is avail
able from: e-mail: 3blm@ma2. upc. es, Web 
site: http://crm.es/info/3blm .htm, by 
mail: Centre de Recerca Matematica (CRM), 
Apartat 50, 08193 Bellaterra (Barcelona), 
Spain. 

February 1997 

* 23-28 Fifth International Conference on 
Computer Aided Systems Theory and 
Technology, Casa de Colon, Las Palmas de 
Gran Canaria, Canary Islands (Spain). 
Organized by: Universidad de Las Palmas 
de Gran Canaria, Instituto Tecnol6gico de 
Canarias, Johannes Kepler Universitat Linz. 
Topics: Systems theory and CAST as re
lated to: Concepts and models for the 
architectural level of complex systems, ad
vancements in engineering environments, 
complex models and simulation, CAST in 
automation and control, applications in en
vironmental and energy systems. 
Deadline for Extended Abstracts: Submis
sion of an extended abstract of the intended 
contribution in English must be sent before 
October 31, 1996, to: R. Moreno-Diaz, Insti
tuto Tecnol6gico de Canarias, C/ Cebrian, 3, 
E-35003 Las Palmas de Gran Canaria, Spain; 
tel: +34 28-45.20.08 (or 45.20.28); fax: +35 
28-45.20.09 (or45.87.85); e-mail: roberto@ 
grumpy. dis. ulpgc. es. Please send a copy 
also to: F. Pichler, Institute of Systems Sci
ence, Johannes Kepler University Linz, A-
4040 Linz, Austria; tel: +43-732-2468-895; 
fax: +43-732-2468-893; e-mail: pichler@ 
cast .uni-linz.ac.at. 

* 27- March 1 Symposium on Theoretical 
Aspects of Computer Science, Universitdt 
Lubeck, Institut fi.ir Theoretische Infor
matik, Lubeck, Germany. 
Organizers: The 14th Symposium on The
oretical Aspects of Computer Science is 
organized jointly by the Special Interest 
Group for Theoretical Computer Science of 
the German Gesellschaft fi.ir Informatik (GI) 
and the Special Interest Group for Funda
mental Computer Science of the Association 
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Francaise des Sciences et Technologies de 
l'Information et des Systemes (AFCET). 
Program Committee: J.-P. Allouche (Or
say), J. Dassow (Magdeburg), A. Ferreira 
(Lyon), J. Fiadero (Lissabon), R. Freivalds 
(Riga), M. Kummer (Karlsruhe), M. Kuty
lowski (Wroclaw), C. Lengauer (Passau), 
M. Morvan (Paris, cochair), L. Puel (Orsay), 
P. Ragde (Waterloo), R. Reischuk (Lubeck, 
chair), M. Santha (Orsay), V. Tannen (Phila
delphia), D. Wagner (Konstanz). 
Topics: Typical, but not exclusive topics of 
interest are: algorithms and data structures, 
automata and formal languages, computa
tional and structural complexity, semantics 
of programming languages, theory of par
allel and distributed computation, parallel 
algorithms, logic in computer science, algo
rithmic learning theory, computational ge
ometry, cryptography, computer systems 
theory, program specification, verification, 
VLSI structures, theory of data bases, com
putational issues in A.I. 
Deadlines: Deadline for submission of pa
pers: August 30, 1996; notification of ac
ceptance: November 8, 1996; final version 
of accepted papers due on: December 6, 
1996. 
Information: e-mail: stacs97@informatik. 
mu-luebeck. de; phone: +49-451-7030-418; 
fax: +49-451-7030-438; WWW: http: 
//www.itheoi .mu-luebeck .de/stacs97/ 
. Accepted papers will be published 
in the proceedings of the symposium 
(Lecture Notes in Computer Science, 
Springer-Verlag). The symposium is orga
nized in cooperation with EATCS and is 
sponsored by Wissenschaftsministerium 
des Landes Schleswig-Holstein, Deutsche 
Forschungsgemeinschaft, Hewlett Packard, 
Commerzbank Lubeck, JessehLenz and 
other organizations. 

March 1997 

* 1 0- 1 2 Workshop on Scientific Computing 
97, Hong Kong. 
Objective: This three-day workshop is the 
sequel to the series of workshops on Scien
tific Computing that were held in Hong Kong 
in the past few years. It aims to promote 
research interest in scientific computation 
for local mathematicians and engineers and 
to foster contacts and exchanges with ex
perts from other parts of the world. This 
year the workshop will feature a special 
session on modern methods in scientific 
computing relevant to digital signal and 
image processing. 
Themes: Numerical linear algebra, signal 
and image processing, optimization least 
square, CAGD, control, and statistical com
puting. 
Invited Speakers: R. Bartels (Univ. ofWater
loo, Canada), A. Bjorck (Linkoping Univ., 
Sweden), D. Boley (Univ. of Minnesota, USA), 
R. Brent (Australian National Univ., Aus
tralia), D.-y. Cai (Tsinghua Univ., China), 
T. Chan (UCLA, USA), W. Gander (ETH 
Zuerich, Switzerland), F. Luk (Rensselaer 
Polytechnic Institute, USA), R. Pike (London 
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Univ., UK), R. Plemmons (Wake Forest Univ., 
USA), M. Saunders (Stanford Univ., USA), 
W. Stuetzle (Univ. of Washington, USA), j.
g. Sun (Umea Univ., Sweden), P. Vandooren 
(U. Catholique de Louvain, Belgium), C. Vo
gel (Montana State Univ., USA). 
Abstracts: Abstracts of contributed pa
pers should be sent by Oct. 15, 1996, to: 
W.-M. Xue, Dept. of Mathematics, Hong 
Kong Baptist University, 224 Waterloo Rod, 
Lowloon Tong, Hong Kong; e-mail: wsc97CO 
sci.hkbu. edu.hk. 
Information: Registration form can be ob
tained from Dr. Xue (address above) or 
via the Internet at http : I lwww .math . hkbu. 
edu. hklwsclreg97. html. Further informa
tion can also be obtained at http : I lwww. 
ims.cuhk.edu.hkl. 

* 23-29 Georgia Tech-UAB International 
Conference on Differential Equations and 
Mathematical Physics, Georgia Institute of 
Technology, Atlanta, Georgia. 
Program: This is the next in the series 
of conferences held alternately at Georgia 
Tech and the University of Alabama at Birm
ingham, which hosted the 1994 conference. 
There will be hour-long plenary lectures in 
the mornings, followed by parallel sessions 
with @Ontributed talks in the afternoons. 
Speakers: E. Lieb (Princeton), W. M. Ni 
(Minnesota), B. Simon (Caltech), Ya. Sinai 
(Princeton), ]. Taylor (Rutgers), and K. Ya
jima (Tokyo). 
Contributed Talks: The organizers are 
broadly soliciting contributed talks of 20 
minutes duration within the area of differ
ential equations and mathematical physics. 
The deadline for submissions and abstracts 
will be January 15, 1997. Abstracts should 
be prepared in plain Tex (the conference 
will have a style sheet which will be available 
on its Web page or by electronic mail from 
icdemp<Omath .gatech. edu, upon request). 
Abstracts may be sent electronically or on 
disks, mailed to: International Conference 
on Differential Equations and Mathematical 
Physics, c/ o Prof. E. Carlen, School of Math
ematics, Georgia Institute of Technology, 
Atlanta, GA, 30332-0160. 
Organizing Committee: E. Carlen (chair), 
E. Harrell, M. Loss, and R. Weikard (UAB). 
Sponsors: The Georgia Institute of Tech
nology, the Georgia Tech Foundation, and 
the Institute for Mathematics and its Ap
plications. 
Registration Fee: $86.00 ifrecieved by Jan
uary 15, 1997, otherwise $96.00. Discounts 
will be available for students and certain 
others. 
lnformation:Furtherinformationaboutthe 
conference, accommodations, etc., is avail
able at the address given above, or by 
electronic mail at icdemp<Omath . gatech. 
edu, or at the conference Web page, http: 
llwww .math .gatech. edul- icdempl. 

* 24- 28 First International Conference on 
Semigroups&AigebraicEngineering 1997, 
University of Aizu, Aizu-Wakamatsu City, 
Fukushima Pref., Japan. 
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Scope: This interdisciplinary conference is 
designed to bring together people working 
in areas of algebra and automata theory 
with those working in areas of the natural 
and artificial sciences where these tools may 
have great impact. There will be plenary and 
invited talks of one hour and of 45 minutes, 
discussion sessions, and limited space for 
contributed 25-minute talks. 
Deadlines: Deadline for submission (ex
tended abstracts): 1 November 1996. Noti
fication to Authors: 1 December 1996. Full 
Papers Due: 15 January 1997. 
Organizers: Honorary General Chair: ]. L. 
Rhodes, (Berkeley); Program Chair: C. L. 
Nehaniv, (Japan). 
Invited Speakers: ]. Almeida (Porto), Z. 
Esik (Hungary),]. Goguen (UC San Diego), K. 
Hashiguchi (Japan), K. Henckell (New Col
lege), M. Ito (Kyoto), A. Letichevsky (Ukraine) 
]. Rhodes (Berkeley), I. Simon (Sao Paulo), 
V. Varshavsky (Aizu), M. Volkov (Ekaterin
burg), G. Wagner (Yale). 
Information: Scientific papers involving rig
orous mathematical work related to alge
braic engineering, and/or the creative ap
plication of algebra in all areas of natural 
science and engineering are invited. All 
submissions will be acknowledged and ref
ereed. Papers should be limited to 5,000 
words (about 16 pages). Each submission 
should show authors' affiliation and contact 
information. Refereed extended abstracts 
will be compiled and be available at the 
conference. Send THREE hardcopies of a 
two- to four-page extended abstract (or full 
paper) or submit a postscript file via e-mail 
to: C. L. Nehaniv, Program Chair A£'97, 
University of Aizu, Fukushima Ken 965-
80, Japan; e-mail: AE97COu-aizu. ac . j p, tel: 
+81-242- 37 2704; fax: +81-242-37 2733. 
Further information and updates available 
are from the A£'97 WWW home page: http: 
llwww .u-aizu.ac.jpiAE971. 

April 1997 

* 1 0- 1 2 Twenty-first Arkansas Spring Lec
tures in the Mathematical Sciences, Fayet
teville, Arkansas. 
Principal Speaker: C. Gordon (University 
of Texas) 
Invited Speakers: J. Berge, S. P. Boyer, 
M. Culler, M. Eudave-Munoz, W. Jaco, 
J. Luecke, J. R. Myers, M. Scharlemann, 
P. Shalen, W. Ying-Qing, X. Zhang. 
Program: The meeting will consist of at 
least five sessions: morning and afternoon 
sessions on Thursday and Friday and a 
morning session on Saturday. Each ses
sion will begin with a lecture by Professor 
Gordon, followed by two or three talks by 
invited speakers or contributed papers. 
Funding: A proposal has been submitted to 
the National Science Foundation for funds 
to assist graduate students and young re
searchers with expenses. 
Call for Papers: Contributed papers should 
be submitted before Feb. 15, 1997. 
Information: C. Goodman-Strauss or 
S. Tabachnikov, Dept. of Mathematical 
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Sciences, SCEN 301, Univ. of Arkansas, 
Fayetteville, AK 72 701 or e-mail: cgstrausCO 
comp.uark.edu or serge<Ouafsysb.uark. 
edu. 

* l 7-l8Special Meeting Marking the Retire
ment of Bill Morton, Institute for Compu
tational Fluid Dynamics, Oxford, England. 
Program: This is a special meeting to hon
our Bill Morton in the year of his retirement 
from the chair of numerical analysis at Ox
ford. Four speakers, Professors Morawetz, 
Parlett, and Roe as well as Bill himself will 
give major talks while the rest of the pre
sentations will be given by some of Bill's 
former students and colleagues. 
Topics: The topics will naturally be deter
mined by Bill's interests over the years in 
numerical analysis and CFD as well as, no 
doubt, anecdotal evidence of his influence 
on the life of the communities and the 
people that he has worked with. 
Location: The meeting will take place in the 
Computing Laboratory and will begin mid
morning on Thursday, April17, and finish 
during the late afternoon on Friday, April 
18. Accommodation for Thursday night will 
be available at St. John's College. There will 
also be a special dinner in St. John's College 
on Thursday evening. 
Information: If you require any further 
information please contact: B. Byrne, Ox
ford Univ. Computing Laboratory, Wolfson 
Building, Parks Road, Oxford, OX1 3QD; tel: 
+44-1865-273883, fax: +44-1865-273839, 
e-mail: bette<Ocomlab. ox . ac. uk. 

June 1997 

* 2- 61SAACCongress, UniversityofDelaware, 
Newark, Delaware. 
Organizer: The International Society for 
Analysis, the Applications, and Computa
tion (ISAAC). 
Information: The congress is open to the 
general public; participants, however, must 
register. Registration forms, information 
concerning lodging, and other routine ques
tions about the organizational matters may 
be answered by the congress secretary, 
P. Irwin, Dept. of Mathematics, Univ. of 
Delaware ( irwin<Omath . udal. edu). 
Registration: An electronic registration 
form may be found on our home page: 
http:llwww.math.udel.edu. 

* 23- 26 International Workshop on Sam
pling Theory and Applications, SampTA-
97, Universidade de Aveiro, Aveiro, Portu
gal. 
Co-chairmen: M. Kunt, U. Heute. 
Vice-chairman: F. A. Marvasti. 
Program Chair: P. J. S. G. Ferreira. 
Technical Committee: G. Adshead, M. Bel
langer,].]. Benedetto, I. Bilinskis,]. L. Brown 

·Jr., P. L. Butzer, V. Cappellini, ]. Chojcan, 
H. G. Feichtinger, A. R. Figueiras-Vidal, W. J. 
Fitzgerald, K. Grochenig, R. Higgins, R. F. 
Hoskins, A.]. Jerri, M.A. Lagunas, R. F. Marks 
II, F. A. Marvasti, I. Mednieks, A. Mikelsons, 
E.l. Plotkin,]. Sousa Pinto, R. Stens, G. Straut-
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manis, G. G. Walter, K. Wojciechowski, A. I. 
Zayed. 
Scope: The theme of the workshop is 
sampling theory and applications. Papers 
describing original research work are so· 
licited. Topics for regular sessions include, 
but are not limited, to the following: sam
pling theory; nonuniforrnly sampled signal 
processing; nonuniforrnly sampled multidi
mensional signal processing; applications. 
Deadlines: The deadline for submission 
of all papers is December 1, 1996, with 
notification of decision by February 15, 
1997. The final papers are due April 1, 
1997. 
Submissions of Papers: Papers will be re
viewed on the basis of an extended abstract 
at least 2,000 words in length, complete 
with figures and references. Four copies of 
the submitted papers or abstracts should 
be sent to the following address: P. J S. G. 
Ferreira, Program Chair, SampTA-97, Dep. 
de Electr6nica e Telecomunicacoes, Univer
sidade de Aveiro, 3810 Aveiro Portugal; 
e-mail: pjf~Dinesca.pt. Do not send man
uscripts through fax or e-mail. Include a 
one-page cover letter containing the title 
of the paper, author names, a set of key
words and the address and e-mail of the 
corresponding author. The final published 
papers will be limited to a maximum of six 
pages, in a double-column format similar to 
the one adopted by the IEEE Transactions. 
Sponsors: EURASIP, IEEE, ]NICT, University 
of Aveiro. 

*23-27 12th Symposium on Applied Al
gebra, Algebraic Algorithms, and Error
Correcting Codes (AAECC 12), Toulouse, 
France. 
Aim: The aim of AAECC is to encourage 
cross-fertilization between different areas 
that develop algebraic methods and their 
applications. For AAECC these areas are 
mainly error-correcting codes and compu
ter algebra. The importance of complexity 
theory for these areas has been recognized 
for years in AAECC, and papers on this 
topic are strongly encouraged. 
Conference Board: H. F. Mattson (Syracuse 
Univ.), T. Mora (Universita di Genova), A. Poll 
(Univ. P. Sabatier). 
Conference Committee: T. Beth (Karls
ruhe), ]. Calmet (Karlsruhe), G. Cohen 
(Paris), M. Giusti (Palaiseau), J Heintz (B. 
Aires/Santander), H.lmai (Tokyo), H. Janwa 
(Allahabad), R. Kohno (Yokohama), A. Mi
ola (Roma), 0. Moreno (Puerto Rico), T. R.N. 
Rao (Lafayette, LA), S. Sakata (Tokyo). 
Topics: Error-correcting codes: theory and 
applications; advances in algebraic ap
proaches to ECC (concatenated codes, 
multi-variate codes, algebraic-geometric 
codes, applications of Grabner bases, etc.); 
applications of codes: trellis codes, turbo 
codes, adaptive codes and time-varying 
codes, modulation and codes, systolics 
and codes, etc.; algebric algorithms and 
algebraic computation; computational 
methods in commutative algebra, algebraic 
and real geometry, differential algebra; 
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theoretical and practical complexity in 
algebra and geometry; complexity in cod
ing/ decoding and finite field constructions; 
cryptography. 
Deadlines: To receive submitted papers: 
end of November, 1996; acceptance or re
jection: end of April1997. 
Submissions: Authors are invited to sub
mit a one-page abstract and a full paper of 
about 12 pages, in triplicate to Prof. T. Mora 
at the following address: DISI, Universita di 
Genova, Viale Dodecaneso 35, I-16146, Gen
ova, Italy; fax: 39-10-3536699; tel: 39-10-
3536828; e-mail: theomora~Ddima . unige. 
it. Tex or Latex files are strongly encour
aged. Submissions are for presentation at 
the symposium as well as for inclusion in 
the Proceedings; they must not be submit
ted elsewhere. 
Publications: As usual, it is intended to 
publish the Proceedings as a volume in 
the Springer series LNCS and to have them 
available at the meeting; also we intend to 
continue maintaining the same standards 
for publication as a journal. 
Information: Please contact Prof. A. Poli, 
AAECC/ IRIT Lab., University P. Sabatier, 
118 route de Narbonne, 31062 Toulouse 
Cedex, France; fax: +33-61-55-62-58; tel: 
+33-62-25-87-91; e-mail: poli@cict. fr. 

July 1997 

*july-December Disordered Systems and 
Quantum Chaos, University of Cambridge, 
Isaac Newton Institute for Mathematical 
Sciences, Cambridge, England. 
Organizers: J Keating (Bristol), D. E. Khmel
nitskii (Cambridge), I. V. Lerner (Birming
ham), P. Sarnak (Princeton). 
Information: For further information, con
tact the Executive Director, Isaac Newton In
stitute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; tel: 
01223 335999; e-mail: i.newton~Dnewton. 
cam. ac. uk. Information can also be found 
on the World Wide Web at the URL http: 
//www . newton . cam.ac . uk. 

*July-December Neural Networks and Ma
chine Learning, University of Cambridge, 
Isaac Newton Institute for Mathematical 
Sciences, Cambridge, England. 
Organizers: C. M. Bishop (Aston), D. Haus
sler (UCSC), G. E. Hinton (Toronto), M. Ni
ranjan (Cambridge), L. G. Valiant (Harvard). 
Information: For further information, con
tact the Executive Director, Isaac Newton In
stitute for Mathematical Sciences, 20 Clark
son Road, Cambridge CB3 OEH, UK; tel: 
01223 335999; e-mail: i.newton~Dnewton. 
cam. ac. uk. Information can also be found 
on the World Wide Web at the URL http: 
//www.newton . cam.ac.uk. 

,, 14-1 8 9th International Conference on 
Formal Power Series and Algebraic Con
binatorics, University of Vienna, Vienna, 
Austria. 
Topics: Algebraic and bijective combina
torics and their relations with other parts 
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of mathematics, computer science and 
physics. 
Program: Invited lectures, contributed pre
sentations, poster session, problem session 
and software demonstrations. 
Deadline: For submisison of communica
tions and posters: November 15, 1996; for 
submission of software demonstrations: 
January 15, 1997. 
Invited Speakers: G. Andrews (USA; 
not confirmed yet), J Borwein (Canada), 
A. Dress (Germany), T. Guttmann (Aus
tralia), M. Haiman (USA), M. Mendes France 
(France), Rodica Simian (USA; not con
firmed yet), A. Vershik (Russia), one more 
speaker to be announced. 
Organizing Committee: P. Kirschenhofer 
(Vienna), C. Krattenthaler (chairman; Vi
enna), H. Prodinger (Vienna). 
Information: WWW: http://radon.mat. 
univie.ac.at/People/kratt/fpsac97.html; 
e-mail: fpsac97@nelly. mat. uni vie. ac. 
at. 

August 1997 

* 21-24 2nd International Workshop on TLS 
and Errors-in-Variables Modeling,Leuven, 
Belgium. 
Aim: This interdisciplinary workshop is 
a continuation of a previous workshop on 
"Total Least Squares: Concepts, Algorithms, 
Applications" which was held in Leuven, 
Belgium, August 1991, and aims to bring 
together numerical analysts, statisticians, 
engineers, economists, chemists, etc. in 
order to discuss recent advances in Total 
Least Squares (TLS) techniques and errors
in-variables modeling. 
Sponsors: The workshop is partially spon
sored by the Belgian National Fund for 
Scientific Research (NFWO) and the Eu
ropean Association for Signal Processing 
(EURASIP). 
Sessions: The different sessions are: 
errors-in-variables modeling: basic con
cepts and relationships, errors-in-variables 
models and statistical estimators (Part 
1 and 2), TLS algorithms, other algo
rithms for errors-in-variables modeling, 
orthogonal curve fitting, total least norm 
problems, structured total least squares 
problems, errors-in-variables estimation 
in signal processing, poster presenta
tions (with 10 min. oral introduction), 
errors-in-variables estimation in system 
identification, errors-in-variables modeling 
and prediction. 
Information: The complete advance pro
gram (and electronic registration form) 
are available at: http: I /www. esat . 
kuleuven .ac.be/sista/workshop. You 
can also obtain the program and regis
tration form (in latex or ascii format) via 
ftp at ftp.esat.kuleuven.ac.be/ pub/ SISTA/ 
motrnans/tls/. You can register via WWW, 
e-mail, or snail mail. If you are interested 
in attending, you are kindly requested to 
register as soon as possible. 

* 24-29 ISMP 97 International Symposium 
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Asymptotic Solutions of the One-dimensional 
Schrodinger Equation 
S. Yu. Slavyanov, St. Petersburg State University, Russia 

This book is devoted to asymptotic analysis of solutions of second order ordinary 
differential equations with a small parameter. The main emphasis is on various 
constructive schemes of obtaining asymptotic solutions, their advantages and 
drawbacks, and specific computations. Such applications as the derivation of the 
formulas for the quasiclassical quantizations, spectrum splitting in a symmetrical 
potential, etc., are considered. 
Translations of Mathematical Monographs, Volume151; 1996; 190 pages; Hardcover; · 
ISBN 0-8218-0536-3; List S99;1ndividual member $59; Order code MMON0/151NA 

This first of a two-volume collection is a celebration of the scientific herjtage of 
F. A. Berezin (1931 - 1980). Before his untimely death, Berezin had an important 
influence on physics and mathematics, discovering new ideas in mathematical 
physics, representation theory, analysis, geometry, and other areas of 
mathematics. His crowning achievements were the introduction of a new notion of 
deformation quantization, and Grassmannian analysis ("supermathematics'1. 

Collected here are papers by his many of his colleagues and others who worked in 
related areas, representing a wide spectrum of topics in mathematical physics and 
allied areas of mathematics. In particular, the papers discuss quantization, 
invariant integration, spectral theory, and representation theory. 

American Mathematical Society Translations- Series 2, Volume 175; 1996; 236 pages; 
Hardcover; ISBN 0-8218-0426-X; List $99; Individual member $59; Order code TRANS2/175NA 

This volume introduces equivariant homotopy, homology, and cohomology 
theory, along with various related topics in modern algebraic topology. It 
explains the main ideas behind some of the most striking recent advances in 
the subject. 
Features: 
• Introduces many of the fundamental ideas and concepts of modern algebraic 

topology. 
• Presents comprehensive material not found in any other book on the subject. 
• Provides a coherent overview of many areas of current interest in algebraic 

topology. 
• Surveys a great deal or material, explaining main ideas without getting 

bogged down in details. · 

CBMS Regional Conference Series In Mathematics, Number 91; 1996; 366 pages; Softcover; 
ISBN 0-8218-0319-0; List $49; All individuals S39; Order code CBMS/91 NA 

In differential algebra, operads are systems of parameter chain complexes for 
multiplication on various types of differential graded algebras "up to 
homotopy", for example, commutative algebras, n-algebras, n-braid algebras, 
etc. The authors' primary focus is the development of the concomitant theory 
of modules up to homotopy and the study of both classical derived 
categories of modules over DGA's and derived categories of modules up to 
homotopy over DGA's up to homotopy. Examples of such derived categories 
provide the appropriate setting for one approach to mixed Tate motives in 
algebraic geometry, both rational and integral. 
Titles in this series are published by the Societe Mathematique de France and distributed 
by the AMS In the United States, Canada, and Mexico. Orders from other countries should 
be sent to the SMF, Maison de Ia SMF, B.P. 67, 13274 Marseille cedex 09, France, or to 
lnstitut Henri Poincare, 11 rue Pierre et Marie Curie, 75231 Paris cedex OS, France. 
Members of the SMF receive a 30% discount from list. 

Asterlsque, Number 233; 1996; 14S pages; Softcover; List $29; Individual member $26; 
Order code AST/ 233NA 

All prices subject to change. Charges for delivery are $3.00 per order, or for air delivery outside of the continental U.S., 
please include $6.50 per item. Prepayment required. Order from: American Mathematical Society, P. 0 . Box 5904, 
Boston, MA 02206-5904. Or for credit card orders, fax (401) 331-3842 or call toll free 800-321 -4AMS (4267) in the U.S. 
and Canada, (401) 4S5-4000 worldwide. Residents of Canada, please include 7% GST. 
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on Mathematical Programming, Swiss Fed
eral Institute of Technology (EPFL), Lau
sanne, Switzerland. 
Program: The International Sympo~ium on 
Mathematical Programming is the trien
nial scientific meeting of the Mathematical 
Programming Society. This time it will co
incide with the 50th anniversary of George 
Dantzig's Simplex Method for Linear Pro
gramming and it will be celebrated fittingly. 
Structure of the meeting: A large number 
of people are being invited to organize 
sessions; and as they reply their proposals 
appear on the home page of the symposium. 
Other people may, on their own initiative, 
propose themselves as session organizers. 
Call for Papers: Papers on all theoreti
cal, computational and practical aspects of 
mathematical programming are welcome. 
The presentation of very recent results is 
encouraged. People will be able to con
sult all abstracts via WWW. Organizing 
Committee Chair: Th.M Liebling (EPFL); In
ternational Advisory Committee Chair: D. 
deWerra (EPFL). 
Information: WWW address: http: I I 
dmawww.epfl.chlroso.mosaiclismp971 
welcome. html; e-mail: ismp971Dmasg1. 
epfl . ch; Symposium Secretariat: ISMP 97 
c/o T. M. Liebling, EPFL-DMA CH-1015 
Lausanne (Switzerland); phone: +41-21-
693-2595; fax: +41-21-693-5570. 

The following new announcements will 
not be repeated until the criteria in the 
next to the last paragraph at the bottom 
of the first page of this section are met. 

December 1997 

* 26-28 3rd International Triennial Cal
cutta Symposium on Probability and Statis
tics, Calcutta, India. 
Information: Contact K. Das, Dept. of Statis
tics, Calcutta Univ., 35, Ballygunge Circular 
Road, Calcutta-700019, India; fax: 91-033-
241-3222. 
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New Publications 
Offered by the AMS 

Collected Works 

The Collected Works of 
julia Robinson 
Solomon Feferman, Editor 
Volume 6 

This volume presents all the pub
lished works-spanning more than thirty 
years-of Julia Bowman Robinson. These 
papers constitute important contribu
tions to the theory of effectively calcu
lable functions and to its applications. 
Outstanding among the latter are Robin

son's proof of the effective unsolvability of the decision problem 
for the rational number field (and, consequently of that for 
the first-order theory of all fields), and her work that provided 
the central step toward the negative solution of Hilbert's Tenth 
Problem. These results provide upper bounds for what one can 
hope to obtain in the way of positive solutions to the decision 
problem for special classes of fields and for special classes 
of diophantine equations, respectively. Besides thematic unity, 
Robinson's papers are distinguished by their clarity of purpose 
and accessibility to non-specialists as well as specialists. 

The volume also includes an extensive biographical memoir on 
the life and work of Robinson, who will be remembered not only 
for her distinctive and vital contributions, but also as the first 
woman to be elected to the mathematical section of the National 
Academy of Sciences and as the first woman to be President of 
the American Mathematical Society. 

Contents 
Foreword; Introduction; Publications of julia Robinson; julia Bow
man Robinson, 1919-1985-a biographical memoir; Acknowledg
ments. 

September 1996, 338 pages (hardcover), 
ISBN 0-8218-0575-4, LC 96-22866 
1991 Mathematics Subject Classification: 01A75, 03Dxx 
Individual member $41, List $69, Institutional member $55 
To order, please specify CWORKS/ 6N 

CRM Monograph Series 

Lectures on the 
Mathematics of Finance 
Joannis Karatzas 
Volume 8 

In this text, the author discusses 
the main aspects of mathematical fi
nance. These include arbitrage, hedging 
and pricing of contingent claims, port-

.g ·-AA· .. -····~··· folio optimization, incomplete and/or 
constrained markets, equilibrium, and 
transaction costs. The book outlines 

advances made possible during the last fifteen years due to 
the methodologies of stochastic analysis and control. Readers 
are presented with current research, and open problems are 
suggested. 

This tutorial survey of the rapidly expanding field of math
ematical finance is addressed primarily to graduate students in 
mathematics. Familiarity is assumed with stochastic analysis and 
parabolic partial differential equations. The text makes significant 
use of students' mathematical skills, but always in connection 
with interesting applied problems. 

Contents 
The model; Part 1. Complete markets: Pricing; Optimization; 
Equilibrium; Part 2. Incomplete markets: Hedging; Optimiza
tion; Pricing; Transaction costs; Appendix A. Historical Notes; 
Bibliography. 

October 1996, approximately 148 pages (hardcover), 
ISBN 0-8218-0637-8, LC 96-27511, ISSN 1065-8599 
1991 Mathematics Subject Classification: 90A09; 60H30, 93E20 
Individual member $23, List $39, Institutional member $31 
To order, please specify CRMM/8N 
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New Publications Offered by the AMS 

CRM Proceedings & Lecture 
Notes 

Stable Marrta£e an d- Its 
Rela tion to Other 
Combtnaton al Problems 

An ln!roducllon 10th~ 
M:uhm1~ctcn l Armlys!!l of· 
Allfarlthn15 

Stable Marriage and 
Its Relation to Other 
Combinatorial Problems 
Donald E. Knuth 
Volume 10 

This book is an excellent (and e~Voy
able) means of sketching a large area 
of computer science for specialists in 
other fields: It requires little previous 
knowledge, but expects of the reader a 
degree of mathematical facility and a 

willingness to participate. It is really neither a survey nor an 
introduction; rather, it is a paradigm, a fairly complete treat
ment of a single example used as a synopsis of a larger subject. 

-SIGACT News 

This short book will provide extremely enjoyable reading to 
anyone with an interest in discrete mathematics and algorithm 
design. 

-Mathematical Reviews 

Anyone would enjoy reading this book. If one had to learn 
French first, it would be worth the effort. 

-Computing Reviews 

This is a very stimulating book! 
-N. G. de Bruijn 

The above citations are taken from reviews of the initial 
French version of this text -a series of seven expository lectures 
that were given at the University of Montreal in November of 
1975. The book uses the appealing theory of stable marriage 
to introduce and illustrate a variety of important concepts and 
techniques of computer science and mathematics: data structures, 
control structures, combinatorics, probability, analysis, algebra, 
and especially the analysis of algorithms. 

The presentation is elementary, and the topics are interesting 
to nonspecialists. The theory is quite beautiful and developing 
rapidly. Exercises with answers, an annotated bibliography, and 
research problems are included. The text would be appropriate 
as supplementary reading for undergraduate research seminars 
or courses in algorithmic analysis and for graduate courses in 
combinatorial algorithms, operations research, economics, or 
analysis of algorithms. Donald E. Knuth was this year's recipient 
of the prestigious Kyoto Award in the Advanced Technology 
category for his tremendous contributions to the development 
of 20th-century computer sciences through both research and 
education. The Kyoto Award is Japan's highest private award for 
lifetime achievement. 

Contents 
Introduction, definitions, and examples; Existence of a stable match
ing: The fundamental algorithm; Principle of deferred decisions: 
Coupon collecting; Theoretical developments: Application to the 
shortest path; Searching a table by hashing; mean behavior of 
the fundamental algorithm; Implementing the fundamental algo
rithm; Research problems; Annotated bibliography; Appendices. 
October 1996, 74 pages (softcover), 
ISBN 0-8218-0603-3, LC 96-27510, ISSN 1065-8580 
1991 Mathematics Subject Classification: 68-01, 68Q25; 05-01, 
05C70,05C80,68R05, 90B80 
All AMS members $15, list $19 
To order, please specify CRMP/10N 

lAS/Park City Mathematics 
Series 

Complex Algebraic 
Geometry-Park City 
Janos Kollar, Editor 

This volume contains the lectures 
presented at the third Regional Geom
etry Institute at Park City in 1993. The 
lectures provide an introduction to the 
subject, complex algebraic geometry, 
making the book suitable as a text for 
second and third year graduate stu
dents. The book deals with topics in 

algebraic geometry where one can reach the level of current 
research while starting with the basics. 

Topics covered include the theory of surfaces from the 
viewpoint of recent higher dimensional developments, providing 
an excellent introduction to more advanced topics such as the 
minimal model program. Also included is an introduction to 
Hodge theory and intersection homology based on the simple 
topological ideas of Lefschetz and an overview of the recent 
interactions between algebraic geometry and theoretical physics, 
which involve mirror symmetry and string theory. 

Members of the Mathematical Association of America (MAA) 
and the National Council of Teachers of Mathematics (NCTM) 
receive a 20% discount from list price. 
November 1996, approximately 336 pages (hardcover) 
ISBN 0-8218-0432-4, ISSN 1079-5634 
All AMS members $47, list $59 
To order, please specifyPCMS-KOUARN 

Mathematical Surveys and 
Monographs 

Rings, Modules, and 
Algebras in Stable 
Homotopy Theory 
A. D. Elmendorf, I. Kriz, 
M. A. Mandell, and 
]. P. May; with an 
appendix by M. Cole 
Volume 47 

This book introduces a new point-
set level approach to stable homotopy 

theory that has already had many applications and promises 
to have a lasting impact on the subject. Given the sphere 
spectrumS, the authors construct an associative, commutative, 
and unital smash product in a complete and cocomplete category 
of "S-modules" whose derived category is equivalent to the 
classical stable homotopy category. This construction allows 
for a simple and algebraically manageable definition of "S
algebras" and "commutative S-algebras" in terms of associative, 
or associative and commutative, products R 1\s R - R. These 
notions are essentially equivalent · to the earlier notions of Aoo 
and Eoo ring spectra, and the older notions feed naturally into the 
new framework to provide plentiful examples. There is an equally 
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simple definition of R-modules in terms of maps R As M ~ M. 
When R is commutative, the category of R-modules also has 
an associative, commutative, and unital smash product, and its 
derived category has properties just like the stable homotopy 
category. These constructions allow the importation into stable 
homotopy theory of a great deal of point-set level algebra. 

Contents 
Introduction; Prologue: the category ofL-spectra; Structured ring 
and module spectra; The homotopy theory of R -modules; The 
algebraic theory of R -modules; R -ring spectra and the special
ization to MU; Algebraic K -theory of S -algebras; R -algebras and 
topological model categories; Bousfield localizations of R -modules 
and algebras; Topological Hochschild homology and cohomology; 
Some basic constructions on spectra; Spaces of linear isometries 
and technical theorems; The monadic bar construction; Epilogue: 
The category of n..-spectra under S; Appendix A. Twisted half
smash products and function spectra; Bibliography; Index. 
October 1996, approximately 252 pages (hardcover), 
ISBN 0-8218-0638-6, ISSN 0076-5376 
1991 Mathematics Subject Classification: 19D99, 55N20, 55P42; 
19L99, 55N22,55T25 
Individual member $37, List $62, Institutional member $50 
To order, please specify SURV/47N 

Translations of 
Mathematical Monographs 

Qualitative Topics 
in Integer Linear 
Programming 
V. N. Shevchenko 
Volume 156 

Integer solutions for systems of lin
ear inequalities, equations, and congru
ences are considered along with the 
construction and theoretical analysis of 
integer programming algorithms. The 
complexity of algorithms is analyzed 

dependent upon two parameters: the dimension, and the maxi
mal modulus of the coefficients describing the conditions of the 
problem. The anaylsis is based on a thorough treatment of the 
qualitiative and quantitative aspects of integer programming, in 
particular on bounds obtained by the author for the number of 
extreme points. This permits progress in many cases in which the 
traditional approach- which regards complexity as a function 
only of the length of the input- leads to a negative result. 

Contents 
Intersection of a convex polyhedral cone with the integer lattice; 
A discrete analogue of the Farkas theorem, and the problem of 
aggregation of a system of linear integer equations; Intersection 
of a convex polyhedral set with the integer lattice; The cut method 
in integer programming; Complexity questions in integer linear 
programming; Appendices; Bibliography. 
September 1996, approximately 160 pages (hardcover), 
ISBN 0-8218-0535-5, LC 96-32702, ISSN 0065-9282 
1991 Mathematics Subject Classification: 90-02, 90C10; 90C05, 
90C08,90C011,68Q25,90C90,90C60 
Individual member $41, List $69, Institutional member $55 
To order, please specify MMON0/ 156N 

New Publications Offered by the AMS 

Control of Systems with 
Aftereffect 
V. B. Kolmanovskfi and 
L. E. Shaikhet 
Volume 157 

The study of natural and social phe
momena indicates that the future de
velopment of many processes depends 
not only on their present state, but also 
on their history. Such processes can be 
described mathematically by using the 

machinery of equations with aftereffect. 
This book is a comprehensive, up-to-date presentation of 

control theory for hereditary systems of various types. Topics 
covered include background ofthe theory of hereditary equations, 
their applications in modeling real phenomena, optimal control 
of deterministic and stochastic systems, optimal estimation of 
systems with delay, and optimal control with uncertainties. The 
exposition is illustrated by examples, figures, and tables. 

Contents 
Elements of the theory of systems with aftereffect; The dynamic 
programming method; Optimality conditions for deterministic 
systems with aftereffect; Investigation of self-adjusting systems 
with reference model; Optimal control of stochastic systems; 
Optimal control of systems defined by stochastic integra-functional 
equations; Optimal estimation; Optimal control with incomplete 
data; Bibliography. 
October 1996, approximately 359 pages (hardcover), 
ISBN 0-8218-0374-3, LC 96-31729, ISSN 0065-9282 
1991 Mathematics Subject Classification: 49-02, 93-02; 34K35, 
49K25,93C30 
Individual member $59, List $99, Institutional member $79 
To order, please specify MMON0/ 157N 

The Asymptotic 
Distribution of 
Eigenvalues of Partial 
Differential Operators 
Yu. Safarov and 
D. Vassiliev 

As the subject of extensive research 
for over a century, spectral asymptotics 
for partial differential operators at
tracted the attention of many outstand
ing mathematicians and physicists. This 

book studies the eigenvalues of elliptic linear boundary value 
problems and has as its main content a collection of asymptotic 
formulas describing the distribution of eigenvalues with high 
sequential numbers. Asymptotic formulas are used to illustrate 
standard eigenvalue problems of mechanics and mathematical 
physics. · 

The volume provides a basic introduction to all the necessary 
mathematical concepts and tools, such as microlocal analysis, 
billiards, symplectic geometry and Tauberian theorems. It is 
self-contained and would be suitable as a graduate text. 

Contents 
Main results; Oscillatory integrals; Construction of the wave group; 
Singularities of the wave group; Proof of main results; Mechan
ical applications; Appendix A. Spectral problem on the half-line; 
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New Publications Offered by the AMS 

Appendix B. Fourier Tauberian theorems; Appendix C. Station
ary phase formula; Appendix D. Hamiltonian billiards: proofs; 
Appendix E. Factorization of smooth functions and Taylor-type 
formulae; References; Principal notation. 
October 1996, approximately 348 pages (hardcover), 
ISBN 0-8218-4577-2, LC 96-32942, ISSN 0065-9282 
1991 Mathematics Subject Classification: 35P20, 58G25; 35J55, 
73J06, 73L20 
Individual member $71, Ust $119, Institutional member $95 
To order, please specify MMONO-SAFAROVN 

AMS Publications not in 
Series 

A Primer of Mathematical 
Writing 
Steven G. Krantz 

This book is about writing in the pro
fessional mathematical environment. 
There are few people equal to this task, 
yet Steven Krantz is one who qualifies. 
While the book is nominally about writ
ing, it's also about how to function in 
the mathematical profession. In many 
ways, this text complements Krantz's 

previous bestseller, How to Teach Mathematics. Those who are 
familiar with Krantz's writing will recognize his lively, inimitable 
style. 

In this volume, he addresses these nuts-and-bolts issues: 
• Syntax, grammar, structure, and style 
• Mathematical exposition 
• Use of the computer and Tp( 
• E-mail etiquette 
• All aspects of publishing a journal article 
Krantz's frank and straightforward approach makes this 

particularly suitable as a textbook. He does not avoid difficult 
topics. His intent is to demonstrate to the reader how to 
successfully operate within the profession. He outlines how to 
write grant proposals that are persuasive and compelling, how to 
write a letter of recommendation describing the research abilities 
of a candidate for promotion or tenure, and what a dean is looking 
for in a letter of recommendation. He further addresses some 
basic issues such as writing a book proposal to a publisher or 
applying for a job. 

Readers will find in reading this text that Krantz has produced 
a quality work which makes evident the power and significance 
of writing in the mathematics profession. 
November 1996, approximately 216 pages (softcover), 
ISBN 0-8218-0635-1 
1991 Mathematics Subject Classification: OOA35; OOA06, 00-01 
All AMS members $15, List $19 
To order, please specify PMWN 

Advanced Studies in Pure 
Mathematics 

ADVANCED STUDIES IN PURE 
MATHEMATICS 24 

Progress in Algebraic Comblnatorics 

Progress in Algebraic 
Combinatorics 
E. Bannai and 
A. Munemasa, Editors 
Volume 24 

This volume consists of thirteen pa
pers on algebraic combinatorics and 
related areas written by leading experts 
around the world. There are four sur
vey papers illustrating the following 
currently active branches of algebraic 

combinatorics: vertex operator algebras, spherical designs, Ker
dock codes and related combinatorial objects, and geometry of 
matrices. The remaining nine papers are original research articles 
covering a wide range of disciplines, from classical topics such as 
permutation groups and finite geometry, to modern topics such 
as spin models and invariants of 3-manifolds. Two papers occupy 
nearly half the volume and present a comprehensive account of 
new concepts: "Combinatorial Cell Complexes" by M. Aschbacher 
and "Quantum Matroids" by P. Terwilliger. 

Terwilliger's theory of quantum matroids unites a part of 
the theory of finite geometries and a part of the theory of 
distance-regular graphs-great progess is expected in this field. 
K. Nomura's paper bridges the classical and the modern by 
establishing a connection between certain bipartite distance
regular graphs and spin models. All contributors to this volume 
were invited speakers at the conference "Algebraic Combinatorics" 
inFukuoka, Japan (1993) andparticipatedin the Research Institute 
in the Mathematical Sciences (RIMS) research project on algebraic 
combinatorics held at Kyoto University in 1994. 

Advanced Studies in Pure Mathematics is published for the 
Mathematical Society of Japan by Kinokuniya, Tokyo, and dis
tributed worldwide, except in Japan, by the AMS. 

Contents 
M. Aschbacher, Combinatorial cell complexes; T. Deguchi, Gen
eralized generalized spin models associated with exactly solvable 
models; C. Dong and G. Mason, Vertex operator algebras and 
moonshine: a survey; C. D. Godsil, Covers of complete graphs; 
A. A. Ivanov and J. Sa:xl, The character table of 2 £6(2) acting on 
the cosets ofFizz;F. Jaeger, Towards a classification of spin models 
in terms of association schemes; W. M. Kantor, Orthogonal spreads 
and translation planes;T. Kohno and T. Takata, Level-rankduality 
of Witten's 3-manifold invariants; R. A. Liebler, Incidence matrix 
diagonal forms and integral Heeke algebras; K. Nomura, Spin 
models and almost bipartite 2-homogeneous graphs;]. J. Seidel, 
Spherical designs and tensors; P. Terwilliger, Quantum matroids; 
Z. Wan, Geometry of matrices. 
June 1996, 453 pages (hardcover), 
ISBN 4-314-10119-9 
1991 Mathematics Subject Classification: 05Exx; 05B20, 05B25, 
05B30, 05B35, 11F03, 17B37, 17B69, 20B15, 20C10, 20006, 
20£28, 51A40, 51A50, 51£23, 51£24, 55Fl5, 55U05, 55Ul0, 
57M25, 57Q15, 57S17 
Individual member $53, Ust $88, Institutional member $70 
To order, please specify ASPM/24N 
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Asterisque 

Espaces Symetriques de 
Drinfeld 
Alain Genestier 
Number 234 

D' a pres Drinfeld, l' espace symetrique 
p-adique fld (ou plus exactement, 
fld® 0 onr ou onr est l'Henselise strict 
de l'anneau de valuation discrete 0 en 
son point ferme) represente le probh~me 
de modules des On-modules formels 
speciauxmunis d'une rigidification con

venable. Dans ce travail, nous presenterons une autre approche 
de ce resultat. Celle-ci ne sera valable que lorsque l'anneau de 
base 0 est d'egale caracterisque, mais nous permettra d'obtenir 
une description locale du On-module formel universe!. Toujours 
dans le cas ou l'anneau de base 0 est d'egale caracteristique, 
nous nous interesserons aussi au revetement de Drinfeld ~d, 
pour lequel nous construirons un analogue de l'accouplement de 
Weil. 

Titles in this series are published by the Societe Mathematique 
de France and distributed by the AMS in the United States, Canada, 
and Mexico. Orders from other countries should be sent to the 
SMF, Maison de la SMF, B.P. 67, 13274 Marseille cedex 09, France, 
or to Institut Henri Poincare, 11 rue Pierre et Marie Curie, 75231 
Paris cedex 0 5, France. Members of the SMF receive a 3 0% discount 
from list. 

Contents 
Rappels et complements; Representabilite du foncteur G: approche 
explicite; Le morphisme de periodes; Revetement de Drinfeld et 
morphisme determinant; Bibliographie. 
April1996, 124 pages (softcover), 
ISSN 0303-1179 
1991 Mathematics Subject Classification: 14G20, 14Kl0, 14LOS 
Individual AMS member $24, List $27 
To order, please specify AST/234N 

Panoramas et Syntheses 

Symetrie Miroir 
Claire Voisin 
Number 2 

s YME:TRlE MIROtR This volume describes recent work 
c 1a1re Voisin reflecting the discovery of the mirror 

...,.,..._ symmetry phenomenon. Chapters ad
dress the geometry of the Calabi-Yau 

Panll!ainasetsynlh~ manifold, ideas from quantum field the-
••m•m• '996 ory, the works of Candelas, de la Ossa, 

Green, and Parkes-based on the fact 
that the variation of Hodge structure of 

a Calabi-Yau threefold determines the Gromov-Witten invariants 
of its mirror under the mirror symmetry hypothesis. Also cov
ered are Batyrev's construction-exhibiting the mirror symmetry 
phenomenon between hypersurfaces of torte Fano varieties, the 
mathematical construction of the Gromov-Witten potential, and 
the proof of its crucial property, which allows the construc
tion of a flat connection. The work concludes with Givental's 

New Publications Offered by the AMS 

computation-a justification of the computation of Candelas et 
al. The text is written in French. 

Titles in this series are published by the Societe Mathematique 
de France and distributed by the AMS in the United States, Canada, 
and Mexico. Orders from other countries should be sent to the 
SMF, Maison de la SMF, B.P. 67, 13274 Marseille cedex 09, France, 
or to Institut Henri Poincare, 11 rue Pierre et Marie Curie, 75231 
Paris cedex 05, France. Members of the SMF receive a 30% discount 
from list. 

Contents 
Varietes de Calabi-Yau; Origine physique de Ia conjecture; Travaux 
de Candelas-de Ia Orssa-Green-Parkes; Travaux de Batyrev; Co
homologie quantique; La construction de Givental; Bibliographie. 
June 1996, 148 pages (softcover), 
ISBN 2-85629-048-5 
1991 Mathematics Subject Classification: 14DOS, 14D07, 14J32, 
14M25,32G13,32G20,32L07,81T30,81T40,53C23, 53C15 
Individual AMS member $27, List $30 
To order, please specify PASY/2N 

INTRODUCTION A LA 
THEORIE DE HODGE 

Josi. Bertin, JeJJt-l'lern Demallly, 
Lucllluste, Chris Peters 

Introduction a Ia Theorie 
de Hodge 
Jose Bertin, Jean-Pierre 
Demailly, Luc Illusie, and 
Chris Peters 
Number 3 

PanOramasetsyn<he,;s Le present ouvrage developpe un cer-
tain nombre d'elements fondamentaux 
de la theorie de Hodge. ll est destineprin
cipalement aux etudiants et chercheurs 

non specialistes du sujet, qui souhaitent se familiariser en pro
fondeur avec celui-ci et se faire une idee de l'etat actuel de la 
recherche. Le texte comporte trois parties consacrees a des as
pects varies et complementaires de la theorie: aspects analytiques 
(methodes L2), algebriques (utilisation de la caracteristique p), 
et enfin applications a la geometrie algebrique au travers de 
!'etude des variations de structure de Hodge et des conjectures 
de symetrie miroir pour les varietes de Calabi-Yau. 

Titles in this series are published by the Societe Mathematique 
de France and distributed by the AMS in the United States, Canada, 
and Mexico. Orders from other countries should be sent to the 
SMF, Maison de la SMF, B.P. 67, 13274 Marseille cedex 09, France, 
or to Institut Henri Poincare, 11 rue Pierre et Marie Curie, 75231 
Paris cedex OS, France. Members of the SMF receive a 30% discount 
from list. 

Contents 
J.-P. Demailly, Theorie de Hodge L 2 et theoremes d'annulation; 
Luc lliusie, Frobenius et degenerescence de Hodge; J. Bertin et 
C. Peters, Variations de structures de Hodge, varietes de Calabi-Yau 
et symetrie miroir. 
June 1996, 267 pages (softcover), 
ISBN 2-85629-049-3 
1991 Mathematics Subject Classification: 14C30, 14D07, 14Fl7, 
13A45, 58A14 
Individual AMS member $36, List $40 
To order, please specify PASY/3N 
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In Praise of AMS Publications 
These AMS publications are among many that have received endorsements from the scholarly 
community. Among these selections, you will find recommended texts, books for specialists and 
nonspecialists, collections offering valuable contributions to the field, and more. The AMS is 
pleased to offer you this selection of highly praised titles. 

Algebraic Analysis of Solvable Lattice Models 
Michiojimbo and Tetsuji Miwa, Kyoto University, Japan 
The book provides a very clear exposition on the subject, and meanwhile gives an elementary introduction to representa· 
tion theory ... serves very well as both introduction and reference. 

-Mathematical Reviews 

CBMS Regional Conference Series in Mathematics, Number 85, 1994, ISBN 0-8218-0320-4, 152 pages (softcover), 
List $19, All individuals $15. To order, please specify, CBMS/ 85NP 

Complex Dynamical Systems: The Mathematics 
Behind the Mandelbrot and julia Sets 
Robert L. Devaney, Boston University, MA 
The book is a useful introduction to a survey of this field of active research. It is illustrated with many beautiful pictures of 
Julia sets, the Mandelbrot set, and other sets related to the theory. 

-Mathematical Reviews 

Proceedings of Symposia in Applied Mathematics, Volume 49, 1994, ISBN 0-8218-0290-9, 209 pages (hardcover), 
.List $36, All AMS members $29. To order, please specify, PSAPM/49NP 

The Emergence of the American Mathematical Research Community, 
1876- 1900: J. J. Sylvester, Felix Klein, and E. H. Moore 
Karen Hunger Parshall, University of Virginia, Charlottesville, and David E. Rowe, University of Mainz, Germany 
Though there exist several detailed presentations of the history of American science, a history of American mathematics 
was still missing. The present book intends to fill this gap in case of the period 18 76-1900 ... In an excellent way this book 
gives an incredible amount of details never losing sight of the whole .... many photos, some of them being published for the 
first time .... a sound and high quality investigation. 

-Zentralblatt fiir Mathematik 

... fine and extensive account of the growth of mathematics in the United States ... completed by a fine bibliography and 
index ... Professional research-level mathematics ... came late to the United States; however, once inaugurated ... it rose 
more like a liftoff than a takeoff. This book admirably records the countdown and launch. 

-Isis 

This fascinating book is a contribution to the history of American science ... For those of us who have made our careers in 
American mathematics and are interested in understanding our intellectual heritage, it is essential reading. 

-Mathematical Reviews 
Co-published with the London Mathematical Society. Members of the LMS may order directly from the AMS at the AMS 
member price. The LMS is registered with the Charity Commissioners. 
History of Mathematics, Volume 8, 1994, ISBN 0-8218-9004-2, 500 pages (hardcover), Sale price $39. To order, please 
specify, HMATH/8NP 

Free Lattices 
Ralph Freese, University of Hawaii, Honolulu, Jaroslav Jezek, Charles University, Prague, Czech Republic, 
and J B. Nation, University of Hawaii, Honolulu 
Researchers in lattice theory will find much of interest. The comprehensive nature of this book guarantees that those inter
ested in further research in lattices will find this book indispensable. 

- Bulletin (New Series) of the American Mathematical Society 
Mathematical Surveys and Monographs, Volume 42, 1995, ISBN 0-8218-0389-1, 293 pages (hardcover), List $65, 
Individual member $39. To order, please specify, SURV/42NP 

Lectures on Differential Galois Theory 
Andy R. Magid, University of Oklahoma, Norman 
The present book offers an elegant alternative approach to the Galois theory of linear homogeneous differential 
equations ... - Mathematical Reviews 

... the self-contained introduction Magid's 100-page book provides should help the newcomer to proceed further into this 
beautiful and active field. · 

- Bulletin (New Series) of the American Mathematical Society 

University Lecture Series, Volume 7, 1994, ISBN 0-8218-7004-1, 105 pages (softcover), List $19, All AMS members $16. 
To order, please specify, ULECT/ 7NP 
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Classified Advertisements 
Positions available, items for sale, services available, and more 

CALIFORNIA 

UNIVERSITY OF CALIFORNIA AT 
BERKELEY 

Department of Mathematics 
Berkeley, CA 94720 

Charles B. Morrey Jr. 
Assistant Professorships 

We invite applications for these special 
two-year, with a possibility of renewal for 
a third year, (non-tenure-track) positions 
effective July 1, 1997. Applicants should 
have a recent Ph.D., or the equivalent, 
in an area of pure or applied mathe
matics. Applicants should send a resume, 
reprints, preprints, and/or dissertation ab
stract, and ask three people to send letters 
of recommendation to the Vice Chair for 
Faculty Affairs at the above address. We 
request that applicants use the AMS stan
dardized application form and indicate 
their subject area using the AMS sub
ject classification numbers. The form is 
the Academic Employment in Mathemat
ics, Application Cover Sheet; it is available 
courtesy of the American Mathematical 
Society. 

We should receive this material no later 
than December 1, 1996. Applications post
marked after the deadline will not be 
considered. The University of California is 
an Equal Opportunity I Affirmative Action 
Employer. 

UNIVERSITY OF CALIFORNIA AT 
BERKELEY 

Department of Mathematics 
Berkeley, CA 94720 

Temporary Postdoctoral Positions 

Several temporary positions beginning in 
fall 1997 are anticipated for new and re
cent Ph.D.s of any age in any area of 
pure or applied mathematics. The terms of 
these appointments may range from one 
to three years. Applicants for NSF or other 
postdoctoral fellowships are encouraged 
to apply for these positions; combined 
teaching/research appointments may be 
made for up to three years. Mathemati
cians Whose research interests are close 
to those of regular department members 
will be given some preference. Applicants 
should send a resume and reprints, pre
prints, and/or dissertation abstract, and 
ask three people to send letters of recom
mendation to the Vice Chair for Faculty 
Affairs at the above address. We request 
that applicants use the AMS standard
ized application form and indicate their 
subject area using the AMS subject classifi
cation numbers. The form is the Academic 
Employment in Mathematics, Application 
Cover Sheet; it is available courtesy of the 
American Mathematical Society. 

We should receive this material no 
later than December 1, 1996. The Uni-

versity of California is an Equal Opportu
nity/ Affirmative Action Employer. 

UNIVERSITY OF CALIFORNIA AT 
BERKELEY 

Department of Mathematics 
Berkeley, CA 94720 

Tenured or Tenure-Track Position 

We invite applications for one or more 
positions effective July 1, 1997, at either 
the tenure-track (assistant professor) or 
tenured (associate or full professor) level, 
in the general areas of pure or applied 
mathematics. 

Tenure-track applicants are expected to 
have demonstrated outstanding research 
potential, normally including major contri
butions beyond the doctoral dissertation. 
Such applicants should send a resume, 
reprint or preprints, and/or dissertation 
abstract, and ask three people to send let
ters of recommendation to the Vice Chair 
for Faculty Affairs at the above address. 
It is the responsibility of the tenure-track 
applicants to make sure that letters of 
recommendation are sent. 

Tenure applicants are expected to dem
onstrate leadership in research and should 
send a curriculum vitae, list of publica
tions, a few selected reprints or preprints, 
and the names and addresses of three 
references to the Vice Chair for Faculty Af
fairs at the above address. The department 
will solicit letters for the tenure applicants. 

Suggested uses for classified advertising are positions available, books 
or lecture notes for sale, books being sought, exchange or rental of 
houses, and typing services. 

1997 issue-October 25, 1996; February 1997 issue-November 25, 1996; 
March 1997 issue-December 31, 1996; April1997 issue-January 29, 1997. 
U.S. laws prohibit discrimination in employment on the basis of color, 
age, sex, race, religion, or national origin. "Positions Available" advertise
ments from institutions outside the U.S. cannot be published unless they 
are accompanied by a statement that the institution does not discriminate 
on these grounds whether or not it is subject to U.S. laws. Details and 
specific wording may be found near the Classified Advertisements in the 
January and July issues of the Notices. 

The 199S rate is $100 per inch or fraction thereof on a single column 
(one-inch minimum), calculated from top of headline. Any fractional text 
of l/2 inch or more will be charged at the next inch rate. No discounts for 
multiple ads or the same ad in consecutive issues. For an additional $10 
charge, announcements can be placed anonymously. Correspondence will 
be forwarded. 
Advertisements in the "Positions Available" classified section will be set 
with a minimum one-line headline, consisting of the institution name 
above body copy, unless additional headline copy is specified by the 
advertiser. Headlines will be centered in boldface at no extra charge. Ads 
will appear in the language in which they are submitted. 
There are no member discounts for classified ads. Dictation over the 
telephone will not be accepted for classified advertising. 
Upcoming deadlines for classified advertising are as follows: November 
issue-August 28, 1996; December issue-September 30, 1996; January 

Situations wanted advertisements from involuntarily unemployed 
mathematicians are accepted under certain conditions for free publi
cation. Call toll-free 800-321-4AMS (321-4267) in the U.S. and Canada, or 
401-45 5-4084 worldwide, for further information. 
Submission: Promotions Department, AMS, P. 0. Box 6248, Providence, 
Rhode Island 02940, or via fax, 401-331-3842, or send e-mail to classadsl!l 
math. ams. org. AMS location for express delivery packages is 201 Charles 
Street, Providence, Rhode Island 02904. Advertisers will be billed upon 
publication. 
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Classified Advertisements 

All applicants are requested to use the 
AMS standardized application form and to 
indicate their subject area using the AMS 
subject classification numbers. The form is 
the Academic Employment in Mathematics, 
Application Cover Sheet; it is available 
courtesy of the American Mathematical 
Society. 

We should receive material for both 
tenure-track and tenure applications no 
later than November 1, 1996. Applications 
postmarked after the deadline will not be 
considered. The University of California is 
an Equal Opportunity I Affirmative Action 
Employer. 

SAN FRANCISCO STATE UNIVERSITY 
Department of Mathematics 

San Francisco State University invites ap
plications for the position of chair, de
partment of mathematics. Included in the 
College of Science and Engineering, the 
department has twenty-three full time 
tenure-track faculty. We offer Bachelor's 
degrees in mathematics, applied mathe
matics, and statistics, a Master's in mathe
matics, provide mathematics components 
for many other majors, and support the 
university's general education and teacher 
preparation programs. Faculty research 
and development projects include work in 
pure and applied mathematics and statis
tics, mathematics education, and software 
engineering. We seek a leader to help 
us focus and enhance these programs, 
to represent us to the administration, to 
strengthen ties with other disciplines and 
our community, and to promote and facil
itate faculty scholarship and professional 
development. 

The successful candidate should qualify 
for appointment as full professor with 
tenure. He or she should demonstrate 
these qualifications: a Ph.D. in a mathe
matical science, and a continuing record 
of teaching, research, and program de
velopment and organization; leadership, 
compassion for students and faculty, and 
good interpersonal skills; and the ability 
to communicate effectively with scientific, 
industrial, and urban educational commu
nities. Salary will reflect qualifications and 
experience. 

We are a comprehensive urban univer
sity with about 20,000 FTE students, whose 
average age is 25. This Pacific Rim city is 
the center of major academic, commercial 
and high-tech industrial activity. Through 
its Advisory Board, the College is pursu
ing closer ties with local industry. The 
interests, aspirations, and diversity of our 
students reflect San Francisco's uniquely 
dynamic multi-culturalism. An Affirmative 
Action/ Equal Opportunity Employer, we 
encourage and expect qualified applicants 
from all segments of our society. 

Applications must include a complete 
vita, a brief statement of academic leader
ship philosophy, and names and addresses 
of or letters from four references. They 
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should arrive by 15 November 1996 to 
receive full consideration. Address: Math
ematics Chair Search Committee, Dean's 
Office, College of Science and Engineering, 
San Francisco State University, 1600 Hol
loway Avenue, San Francisco, CA 941232. 

CALIFORNIA POLYTECHNIC 
STATE UNIVERSITY 

Mathematics Department 

Mathematics Education. Tenure-track po
sition beginning Fall '97. Assistant or 
associate professor ($36,300 to $46,848). 
Teach methods courses for prospective 
K-12 teachers, supervise student teach
ers and senior projects, and teach math 
courses. Doctorate in math ed with the 
equivalent of a master's degree in math, 
or a doctorate in math with significant ex
perience in teacher education, is required. 
Precollege teaching experience is strongly 
desired and a background in educational 
technology and assessment is desired. 
Submit a completed Cal Poly application 
form, resume, professional goals state
ment, copy of graduate school transcripts, 
and three letters of reference to: Chair, 
Screening Commitee, Mathematics Depart
ment, Cal Poly, San Luis Obispo, CA 93407. 
Indicate Recruitment Code 73001 on all 
correspondence. Closing date: 11/ 15/ 96. 
Cal Poly is strongly committed to achiev
ing excellence through cultural diversity. 
The university actively encourages appli
cations and nominations of women, per
sons of color, applicants with disablities, 
and members of other underrepresented 
groups. AA/EOE. 

UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92697-3875 

Applications are invited for three tenure
track assistant professor positions with 
the possibility of upgrading one of them to 
a tenure level position for an appropriate 
candidate. The search will be in areas that 
complement the existing strengths of the 
department. Priorities will be placed on 
the following areas: 
1) algebra with emphasis in algebraic and 
arithmetic geometry. 
2) applied and computational mathematics. 

3) analysis and PDE. 
4) geometry and topology. 

Candidates must possess a Ph.D. Very 
strong potential in research and teaching 
is required for the position. Applicants 
should send a curriculum vitae, a list 
of publications, preprints, reprints, and a 
research plan to the Assistant Professor 
Search Committee at the above address. 
They should also arrange for four let
ters of recommendation to be sent to the 
Assistant Professor Search Committee. Ap
plicants are encouraged to use the AMS 
cover sheet. 

NOTICES OF THE AMS 

The deadline for applications is Decem
ber 31, 1996, or until the positions are 
filled. The University of California is an 
Equal Opportunity Employer committed to 
excellence through diversity. 

UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92697-3875 

Applications are invited for several one- or 
two-year visiting assistant professor posi
tions in the following areas of research: 
1) applied and computational mathemat
ics; 2) geometry and topology (includes 
geometric analysis); 3) analysis and PDE 
(includes mathematical physics); 4) alge
bra and number theory (includes algebraic 
and arithmetic geometry); 5) logic and set 
theory; 6) probability. Candidates must 
possess a Ph.D. Strong promise in research 
and teaching is required. Current annual 
salary is set at $37,700. Teaching load: 5 
to 6 quarter courses per year. Applicants 
should send a resume, preprints, disser
tation abstract, and ask three people to 
send letters of recommendation to: Visit
ing Assistant Professor Search Committee, 
at the above address. The deadline for 
application is January 3, 1997. The Univer
sity of California is an Equal Opportunity 
Employer committed to excellence through 
diversity. 

UNIVERSITY OF SOUTHERN 
CALIFORNIA 

Los Angeles, California 

The Department of Mathematics expects 
two tenure-track positions at the assistant 
or associate professor level, in addition to 
several visiting and postdoctoral positions. 
Applicants must show exceptional promise 
in research and teaching. 

To apply, please submit the following 
materials in a single package: letter of 
application (including your e-mail address 
and fax number), the AMS Cover Sheet, 
and a curriculum vitae. Candidates for 
assistant professor, visiting and/ or post
doctoral positions should also arrange for 
three letters of recommendation to be sent. 
Mail . all materials to: Chair of Appoint
ments Committee, Department of Mathe
matics - DRB 155, University of Southern 
California, Los Angeles CA 90089-1113. 
Review of applications will begin Dec. 1, 
1996. Additional information about USC 
can be found on the Web at http: I I 
www. usc. edu/. USC is an Equal Opportu
nity I Affirmative Action Employer. 

PEPPERDINE UNIVERSITY 

Pepperdine University invites applications 
for a possible tenure-track position in 
mathematics at the rank of assistant pro
fessor. In exceptional cases, a more ad
vanced rank may be considered. A Ph.D. 
in mathematics is required, as is strong 
promise in teaching and research. Al
though the area of research specialization 
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is open, the ability to teach statistics or to 
assist in the initiation of an undergraduate 
research program will be viewed favorably. 
Responsibilities include effective teaching, 
conducting original research, and perform
ing service activities in a 2:1:1 ratio. The 
teaching load is three courses (typically 4 
units per course) in each of the fall and 
spring semesters. 

Pepperdine University is located in the 
picturesque Santa Monica Mountains over
looking the Pacific Ocean. The Natural 
Science Division-one of the seven aca
demic divisions in Seaver College of Let
ters, Arts, and Sciences-includes biology, 
chemistry, computer science, mathemat
ics, nutritional science, physics, and sports 
medicine, and currently employs four full
time mathematicians. Committed to the 
encouragement of Christian faith and val
ues among faculty and students, Pepper~ 
dine is an independent Christian university 
religiously affiliated with the Churches of 
Christ. The governing authority is vested 
in a self-perpetuating Board of Regents. 
Pepperdine gives preference to candidates 
whose faith and religious commitment are 
consistent with the denominational affili
ation of the university. Pepperdine is an 
Equal Opportunity Employer. Women and 
minorities are encouraged to apply. 

To apply for the position, please send 
the following materials ONLY: cover letter, 
vita, and names and addresses of three 
references. Applicants are encouraged to 
include in their cover letter a statement ad
dressing their appropriateness for the po
sition in light of the mission of the univer
sity, which may be accessed on the World 
Wide Web at http: I /www. pepperdine. 
edu/mission. htm. Please send materials 
to Dr. Randy Maddox, Natural Science Divi
sion, Pepperdine University, 24255 Pacific 
Coast Hwy., Malibu, CA 90263. Applica
tions received by December 1 will receive 
full consideration. 

UNIVERSITY OF CALIFORNIA, LOS 
ANGELES 

Department of Mathematics 
Regular Positions in Pure and 

Applied Mathematics 

The UCLA Department of Mathematics in
vites applications for two or more tenure
track positions in pure or applied math
ematics. Exceptional promise in research 
and teaching is required. Positions are ini
tially budgeted at the assistant professor 
level, but sufficiently outstanding candi
dates will be considered at higher levels. 
Teaching load is an average of 4.5 quar
ter courses per year. Positions subject to 
availability of resources and administra
tive approval. To apply, send electronic 
mail to search@math. ucla. edu or open " 
http://www.math.ucla.edursearch" on 
the World Wide Web, or write to John B. 
Garnett, Chair, Department of Mathemat
ics, University of California, Los Angeles, 
CA 90095-1555. Attn: Staff Search. UCLA is 
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an Equal Opportunity I Affirmative Action 
Employer. 

UNIVERSITY OF CALIFORNIA, LOS 
ANGELES 

Department of Mathematics 
Temporary Positions 

Subject to availability of resources and 
administrative approval: 

(1) Three E. R. Hedrick Assistant Pro
fessorships. Applicants must show very 
strong promise in research and teaching. 
Salary $42,900. Three-year appointment. 
Teaching load: four quarter courses per 
year, which may include one advanced 
course in the candidate's field. Preference 
will be given to applications completed by 
January 6, 1997. 

(2) One or two research assistant pro
fessorships in computational and applied 
mathematics. Applicants must show very 
strong promise in research and teach
ing. Salary $42,900. One-year appoint
ment, probably renewable up to two times. 
Teaching load: at most four quarter cour
ses per year, which may include one 
advanced course in the candidate's field. 
Preference will be given to applications 
completed by January 6, 1997. 

(3)0ne adjunct assistant professorship 
or lectureship in the Program in Com
puting (PIC). Applicants for the adjunct 
position must show very strong promise 
in teaching and research in an area related 
to computing. Teaching load: four quarter 
programming courses and one more ad
vanced quarter course per year. One-year 
appointment, probably renewable once. 
Salary $45,800. Applicants for the lecture
ship must show very strong promise in 
the teaching of programming. An M. S. 
in computer science or equivalent degree 
is preferred. Teaching load: six quarter 
programming courses per year. One-year 
appointment, probably renewable one or 
more times, depending on the needs of 
the program. Salary is $38,904 or more, 
depending on experience. Preference will 
be given to applications completed by 
February 1, 1997. 

(4) An adjunct assistant professorship. 
One-year appointment, probably renew
able once. Strong research and teach
ing background required. Salary $39,900-
$41,800. Teaching load: five quarter cour
ses per year. 

(5) Possibly one or more positions for 
visitors. 

To apply, send electronic mail to: search© 
math. ucla . edu or open " http: I /www. 
math.ucla.edursearch" on the World 
Wide Web, or write to: John B. Garnett, 
Chair, Department of Mathematics, Univer
sity of California, Los Angeles, CA 90095-
1555. Attn: Staff Search. UCLA is an Equal 
Opportunity, Affirmative Action Employer. 
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COLORADO 

UNITED STATES AIR FORCE ACADEMY 
Two Positions for 

Applied Mathematics 

The Department of Mathematical Sciences 
anticipates the establishment of two new 
entry-level teaching positions at the rank 
of assistant professor beginning June 30, 
1997. The initial appointment to these 
twelve month positions will be for three 
years. Successive reappointments of three 
to five years will be based on performance. 
The Air Force Academy is an undergradu
ate institution which awards the Bachelor 
of Science degree as part of its mission to 
develop military officers. Successful can
didates will have a strong commitment 
to undergraduate teaching. Preference will 
be given to those who have demonstrated 
excellence and innovation in teaching. A 
Ph.D. (preferably recent) in applied ar
eas of mathematics is required and a 
background in operations research or in
dustrial engineering is desired. Numerical 
analysi, applied differential equations, and 
statistics are other favored areas. Interest 
and experience in academic assessment 
would be an advantage. Some consider
ation will be given to research interests 
that can involve undergraduates. Salary 
will be commensurate with experience and 
qualifications. Send a letter of application 
(please include country of citizenship); 
curriculum and service vitae; transcripts; 
and names, addresses, and phone numbers 
of three references familiar with your pro
fessional work to: 10 MSS/DPC02, (Attn: 
Mrs- Den Herder, #97-02ms), 8034 Edger
ton Drive, Suite 240, USAF Academy, CO 
80840-2215- Deadline for applications is 
December 6, 1996. the federal govern
ment is an Equal Opportunity Employer. 
U. S. citizenship is required. Prior military 
experience is not expected. 

ILLINOIS 

UNIVERSITY OF ILLINOIS AT CHICAGO 
Dept_ of Mathematics, Statistics, and 

Computer Science 

The department has active research pro
grams in all areas of pure mathematics, 
computational and applied mathematics, 
combinatorics and computer science, sta
tistics, and mathematics education. See 
http:/ /www.math.uic.edu for more infor
mation. Applications are invited for the 
following positions, effective August 21, 
1997. First, tenure-track or tenured posi
tions. Candidates in all areas of interest 
to the department will be considered. The 
positions are initially budgeted at the as
sistant professor level, but candidates with 
a sufficiently outstanding research record 
may be considered at higher levels. Ap
plicants must have a Ph.D. or equivalent 
degree in mathematics or a related field, 

1215 



Classified Advertisements 

an outstanding research record, and ev
idence of strong teaching ability. Salary 
negotiable. Second, a Research Assistant 
Professorship. This is a non-tenure-track 
position normally renewable annually to 
a maximum of three years. The position 
carries a teaching load of one course per 
semester, with the requirement that the 
incumbent play a significant role in the 
research life of the department. The salary 
forAY 97-98 for this position is expected 
to be $40,000. Applicants maust have a 
Ph.D. or equivalent degree in mathematics, 
computer science, statistics, mathematics 
education- or related field, and evidence of 
outstanding research potential. Send vita 
and direct three letters of recommenda
tion, indicating the position being applied 
for, to Henri Gillet, Head; Dept. of Math
ematics, Statistics, and Computer Science; 
University of illinois at Chicago; 851 S. 
Morgan (M/C 249); Chicago, IL 60607. To 
ensure full consideration, materials must 
be received by November 22, 1997. Minori
ties, persons with disabilities, and women 
are particularly encouraged to apply. UlC 
is an AA/EO Employer. 

SOUTHERN ILLINOIS 
UNIVERSITY AT CARBONDALE 

Carbondale, Illinois 62901 
Continuing Position 

Department of Mathematics 

Applications are invited from qualified 
candidates for a tenure-track position at 
the assistant professor level beginning on 
August 16, 1997. Ph.D. in mathematics 
required at the time of application. Prefer
ence will be given to applicants in the areas 
of algebra, combinatorics, ordinary or par
tial differential equations, probability and 
stochastic analysis.Candidates must have 
demonstrated excellence in research. all 
applicants must provide evidence of ex
cellence in teaching and evidence of the 
ability to teach in English effectively. Send 
letter of application, resume, and three 
letters of recommendation to: 

Continuing Position 
c/o Ronald B. Kirk, Chair 
Department of Mathematics 
Southern illinois 
University at Carbondale 
Carbondale, Illinois 62901 

The closing date is October 15, 1996, or 
until the position is filled. SIUC is an Equal 
Opportunity I Affirmative Action Employer. 
Women and minorities are particularly 
encouraged to apply. 

MICHIGAN 

HOPE COLLEGE 

Hope College Department of Mathemat
ics invites applications for a tenure-track 
position at the assistant professor level 
beginning fall 1997. The ideal candidate 
will possess a Ph.D. in mathematics by 

1216 

the time of appointment, research poten
tial (including potential for research with 
undergraduates), and a record of teaching 
ability. 

Hope College is a selective liberal arts 
college with a student body of 2,900. The 
college is affiliated with the Reformed 
Church in America and seeks candidates 
who are committed to a liberal arts ed
ucation within the context of the Chris
tian faith. Each of the nine full-time fac
ulty members teaches three courses per 
semester. (See http: I /www. hope. edu.) 

A complete application includes a vita, 
a statement of teaching philosophy, and 
three letters of recommendation, at least 
one of which addresses the applicant's 
teaching ability. Please indicate in your let
ter whether or not you will be attending the 
AMS/MAA meetings in San Diego in Jan
uary. Applications received by December 
15, 1996, will be given full consideration. 
Applications should be sent to Professor 
Janet Andersen (e-mail: andersen~ath. 
hope. edu), Department of Mathematics, 
Hope College, Holland, MI 49422-9000. 

Hope College complies with federal and 
state requirements for nondiscrimination 
in employment. Applications are strongly 
encouraged from women and persons of 
color. 

HOPE COLLEGE 
Chairperson 

Hope College invites applications for the 
position of chairperson of the Department 
of Mathematics beginning fall1997. 

The ideal candidate will possess a Ph.D. 
in mathematics, a strong and consistent re
search record, a commitment to excellent 
teaching, a working knowledge of proposal 
writing, and familiarity with undergradu
ate mathematics reform. 

The responsibilities of the chairper
son include: teaching two courses each 
semester; supervising nine faculty mem
bers; leading in scholarly activity including 
student research; and supervising curricu
lum development. 

Hope College is a selective liberal arts 
college with a student body of 2,900. The 
college is affiliated with the Reformed 
Church in America and seeks candidates 
who are committed to a liberal arts edu
cation within the context of the Christian 
faith. (See http: I /www. hope. edu.) 

A complete application includes a vita, 
a statement of educational and leadership 
philosophy, and four letters of recommen
dation, at least two of which address the 
applicant's potential and/or background 
for serving as a department chair. Screen
ing of completed applications will begin on 
December 15, 1996, and will continue until 
the position is filled. Applications should 
be sent to Professor John Van Iwaarden 
(e-mail: vaniwaarden@math. hope. edu), De
partment of Mathematics, Hope College, 
Holland, MI 49422-9000. 
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Hope College complies with federal and 
state requirements for nondiscrimination 
in employment. Applications are strongly 
encouraged from women and persons of 
color. 

MINNESOTA 

UNIVERSITY OF MINNESOTA, 
MINNEAPOLIS 

Minnesota Center for 
Industrial Mathematics and 

School of Mathematics 

Assistant or associate professor at the Min
nesota Center for Industrial Mathematics 
and the School of Mathematics, Univer
sity of Minnesota. Work with the director 
and the associate director of the Center 
to implement the various missions of the 
Center, establish a strong research pro
gram, teach undergraduate and graduate 
courses, and direct Master's and Ph.D. stu
dents within the programs of the School 
of Mathematics and the Minnesota Center 
for Industrial Mathematics. 

Qualifications: Ph.D. in mathematics or 
applied mathematics with strong science 
background. Experience in research projects 
with industry, government laboratories, or 
other institutions outside of academia is 
desirable. 

Send current curriculum vitae, descrip
tion of research experience and arrange to 
have three letters of recommendation sent 
to: 

Professor Mitchell Luskin, Chair, 
Search Committee for 
Industrial Mathematics 
206 Church Street S.E. 
127 Vincent Hall 
School of Mathematics 
University of Minnesota 
Minneapolis, MN 55455. 

Evaluation of applications will begin Novem
ber 1, 1996, and continue until the position 
is filled. Salary will be commensurate with 
background and experience. 

The University of Minnesota is an Equal 
Opportunity Educator and Employer. 

NEW HAMPSHIRE 

UNIVERSITY OF NEW HAMPSHIRE 
Department of Mathematics 

The Department of Mathematics invites 
applications for a tenure-track position 
in operator theory starting in Septem
ber 1998 (funding is not available for an 
earlier appointment). The successful appli
cant must show evidence of being in the 
process of establishing a strong interna
tional reputation, ber very knowledgeable 
in operator algebras, be interested in do
ing research in single operator theory 
and demonstrate a strong commitment to 
teaching at both the undergraduate and 
graduate levels. Resume, e-mail address if 
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possible, and three letters of recommen
dation should be sent to Kenneth Appel, 
Chair, Department of Mathematics, Uni
veristy of New Hampshire, Durham, N.H. 
03824 ( kia@oregano. unh. edu). To insure 
full consideration, applications must be 
received by November 1, 1996. The Uni
versity of New Hampshire is an AA/EO 
Employer. 

NEW MEXICO 

NEW MEXICO STATE UNIVERSITY 
Department of Mathematical Sciences 

The department invites applications for 
possible tenure-track and visiting posi
tions in pure and applied mathematics 
and statistics for academic year 1997-
1998, \Vith a priority to hire in dynamical 
systems for tenure-track positions. The de
partment has thirty-two tenure-track fac
ulty members, and offers B.S., M.S. and 
Ph.D. degrees. Tenure-track appointments 
are expected to be at the assistant profes
sor level. Applicants should demonstrate 
strong potential for success in both teach
ing and research. 

A complete application consists of an 
introductory letter, the American Mathe
matical Society's Application Cover Sheet 
(limited to one page), a curriculum vi
tae, and three letters of recommendation. 
The AMS form must clearly identify the 
candidate's research area nd interest in 
tenure-track or visiting positions. the let
ters of recommendation should document 
abilities in both teaching and research. 

For tenure-track positions, the appli
cant's letter, vita and AMS form must be 
received by December 1. Letters of recom
mendation received by january 2 will be 
used in the screening process. 

Application material should be sent to: 
Hiring Committee, Department of Mathe
matical Sciences, New Mexico State Univer
sity, Las Cruces, NM 88003. 

NMSU is an Equal Opportunity I Affirmative 
Action Employer. 

NEW YORK 

COLGATE UNIVERSITY 
Department of Mathematics 

Applications are invited for a tenure
track assistant professorship beginning 
fall1997. A Ph.D. is required. Applications 
from candidates in any area of mathemat
ics are welcome. Of particular interest is 
specialty in any of the subdisciplines of 
analysis, or ability and interest in teaching 
both lower- and upper-level statistics. Col
gate University is a highly selective liberal 
arts college \Vith 2,700 students. Faculty 
members normally teach five semester
courses per year and are also encouraged 
to participate in all-university programs. 
Applicants should send vita and three 

OCTOBER 1996 

letters of recommendation by December 
15, 1996, to The Hiring Committee, De
partment of Mathematics, Colgate Univer
sity, Hamilton, NY 13346-1398. Colgate is 
an Equal Opportunity, Affirmative Action 
Employer. Applications from women and 
minorities are encouraged. 

NORTH CAROLINA 

UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Chapel Hill, NC 27599 

Applications are invited for two tenure
track assistant or associate professor posi
tions in applied mathematics effective fall 
1997. One associate professor position is 
available for an exceptional candidate in 
applied scientific computation. A strong 
research record and doctorate in mathe
matics, applied mathematics, or a closely 
related field is required. Preference is 
given to candidates with a commitment to 
interdisciplinary university research; col
laborations with industry or government; 
and teaching, including development of 
applied math curricula at undergraduate 
and graduate levels. These positions will 
begin a five-year plan to build a strong 
applied and computational mathematics 
group interacting with existing strengths 
at UNC in mathematics, polymer, and 
biomedical sciences. For additional in
formation, please see our World Wide 
Web page at http: I /www. math. unc. edu/ 
General/ Job . announcements/ . Send cur
riculum vitae, abstract of current research, 
and four letters of recommendation to Pro
fessor M. Gregory Forest, Chair, Applied 
Mathematics Search Committee, Dept. of 
Mathematics, CB #3250, Phillips Hall, UNC
Chapel Hill, Chapel Hill, NC 27599-3250. 
EO/ AA Employer. Women and minorities 
are encouraged to apply and to identify 
themselves. Applicants are encouraged to 
submit a statement of teaching inter
ests and goals. Completed applications 
received by December 1 are assured of full 
consideration. 

UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Chapel Hill, NC 27599 

Applications are invited for one two-year 
research assistant professor position and 
one three-year research assistant profes
sor position, both in applied mathemat
ics, effective fall 1997. A strong thesis 
and research promise and a doctorate 
in mathematics, applied mathematics, or 
closely related field are strongly preferred. 
Preference is given to candidates whose 
area of specialization is complementary 
to that of the existing faculty in ap
plied mathematics or in the polymer and 
biomedical sciences .. Computational sci
ence and/or physical modeling are two 
areas of high priority. These positions are 
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term appointments, with a teaching load 
of three courses per year. For additional 
information, please see our World Wide 
Web page at http: I /www. math. unc. edu/ 
General/ Job. announcements/ . Send cur
riculum vitae, abstract of current research, 
and four letters of recommendation to Pro
fessor M. Gregory Forest, Chair, Applied 
Mathematics Search Committee, Dept. of 
Mathematics, CB #3250, Phillips Hall, UNC
Chapel Hill, Chapel Hill, NC 27599-3250. 
EO/ AA Employer. Women and minorities 
are encouraged to apply and to iden
tify themselves. Completed applications 
received by December l are assured of full 
consideration. 

OHIO 

THE OHIO STATE UNIVERSITY 
Department of Mathematics 

The Department of Mathematics of The 
Ohio State University hopes to have avail
able several positions, both visiting and 
permanent, effective autumn quarter 1997. 
Candidates in all areas of applied and pure 
mathematics are invited to apply. However, 
for the permanent positions preference 
will be given to those in applied mathemat
ics and analysis. Significant mathematical 
research accomplishments or exceptional 
promise, and evidence of superior teaching 
ability, will be expected. 

Please send credentials and have at least 
three letters of recommendation sent to 
Professor Robert Brown, Department of 
Mathematics, The Ohio State University, 
231 W. 18th Avenue, Columbus, Ohio 
43210. Review of resumes will begin im
mediately. 

The Ohio State University is an Equal 
Opportunity I Affirmative Action Employer. 
Women and minority candidates are en
couraged to apply. 

THE OHIO STATE UNIVERSITY 
Dean 

College of Mathematical 
and Physical Sciences 

The Ohio State University invites nomina
tions and applications for the position of 
dean of the College of Mathematical and 
Physical Sciences. The college has had a 
recent history of extraordinary success in 
developing innovative new directions for 
research and teaching. Departments have 
made impressive gains in recent National 
Research Council rankings. The univer
sity and state are supporting the college 
through extensive building and infrastruc
ture developments. We seek an individual 
who will provide the creative intellectual 
leadership necessary to continue our drive 
towards preeminence. 

Qualifications for the position include a 
distinguished scholarly record in research 
and teaching plus demonstrated leader
ship and administrative ability. Candidates 
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must qualify for a tenured appointment as 
professor in one of the departments of the 
college. The university has an aggressive 
affirmative action program and seeks an 
individual with a strong commitment to 
this concept. The dean is the chief exec
utive officer of the college and reports to 
the provost of the university. 

The college consists of six departments: 
astronomy, chemistry, geological sciences, 
mathematics, physics and statistics. In 
addition, there are a number of cross
disciplinary degree programs, research 
centers, and institutes. The college has 
a faculty of 240 and an annual budget of 
$70 million. The research infrastructure 
is enhanced by The Ohio Supercomputer 
Center, located on campus, providing ac
cess to various Cray computers for faculty, 
students, and staff. 

The position will be available July 1, 
1997. Salary and other considerations will 
be consistent with the university's com
mitment to recruiting the best qualified 
individual. To assure full consideration, 
applications and nominations should be 
received by November 1, 1996. The Search 
Committee will begin screening dossiers 
on that date and will continue to receive 
applications until the dean is selected. 

Applications and nominations should be 
addressed to: 

Chairperson, CMPS Dean 
Search Committee 
Office of Academic Affairs 
203 Bricker Hall 
190 North Oval Mall 
Columbus, Ohio 43210 

The Ohio State University is an Equal 
Opportunity, Affirmative Action Employer. 
Women, minorities, Vietnam-era veterans, 
disabled veterans, and individuals with 
disabilities are encouraged to apply. 

OREGON 

UNIVERSITY OF OREGON 
Department of Mathematics 

Assistant professor tenure-track position 
in pure mathematics or statistics begin
ning September 1997. Qualifications are a 
Ph.D. in mathematics or statistics, a strong 
record of research accomplishment, and 
evidence of teaching ability. Preference 
given to candidates with research interests 
that complement those currently repre
sented. Competitive salary with excellent 
fringe benefits. Send complete resume and 
three letters of recommendation. Clos
ing date is January 3, 1997. Women and 
minorities are encouraged to apply. An 
EO/ AA/ ADA institution committed to cul
tural diversity. Contact Gary Seitz, Depart
ment Head, University of Oregon, Depart
ment of Mathematics, Eugene, OR 97403; 
e-mail: sei tz@math. uoregon. edu. 
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RHODE ISLAND 

BROWN UNIVERSITY 
J. D. Tamarkin Assistant Professorship 

Three-year nontenure, nonrenewable ap
pointment, beginning July 1, 1997. Teach
ing load: two courses per semester (6 
hours per week). Applicants (regardless of 
age) should have received the Ph.D. degree 
before the start of the appointment, but 
no earlier than January 1, 1995. Applicants 
should have strong research potential and 
a commitment to teaching. Field of re
search interest will be taken into account. 
A curriculum vitae, a completed applica
tion form, and three letters of recommen
dation should be received by December 31, 
1996. Requests for application forms and 
all other inquiries should be addressed to 
Tamarkin Search Committee, Department 
of Mathematics, Brown University, Provi
dence, Rl 02912. Brown University is an 
Equal Opportunity I Affirmative Action Em
ployer and encourages applications from 
women and minorities. 

TEXAS 

UNIVERSITY OF TEXAS AT ARLINGTON 
Department of Mathematics 

The Department invites applications for 
possibly two to three anticipated tenure
track positions beginning with the Fall 
Semester, 1997. One of these will be a 
position of Assistant Professor in Math
ematics Education. The candidate must 
show strong potential for excellence in 
teaching and research in Math Education. 
The Department is seeking to extend its 
effectiveness in the area of undergraduate 
mathematics, mathematics programs for 
future elementary middle and secondary 
teachers, and Masters and Ph.D. degrees in 
Mathematics Education. For the other posi
tions, we seek candidates in various areas 
of mathematics, in particular, numerical 
analysis and differential equations, which 
are complementary to those of the current 
faculty and would enhance and support 
the goals of the Department. Application 
deadline is December 15, 1996, or until 
positions filled. Salary and rank are com
mensurate with qualifications which must 
include the Ph.D. degree (an earned doctor
ate by Aug. 1997). Candidates must show 
strong potential for excellence in teaching 
and research. Please send a resume and 
three letters of recommendation to: 

Chairperson 
Faculty Recruiting Committee 
University of Texas at Arlington 
Department of Mathematics 
Box 19408 
Arlington, TX 76019-0408 

The University of Texas at Arlington is 
an Affirmative Action/ Equal Opportunity 
Employer. 
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WISCONSIN 

UNIVERSITY OF WISCONSIN-MADISON 

The Department of Mathematics invites 
applications for a tenure-track position 
to begin August 1997. the department 
has a strong preference for applied or 
interdisciplinary mathematics. Candidates 
should exhibit evidence of outstanding 
research and a strong commitment to 
excellence in teaching. Preference will be 
given to candidates who are likely to 
interact well with other members of the 
department. 

Applicants should send a completed 
AMS Standard Cover Sheet and a curricu' 
lum vita which includes a publication list 
and a brief statement of research plans to: 

Hiring Committee 
Dept. of Mathematics, Van Vleck Hall 
University of Wisconsin-Madison 
480 Lincoln Drive 
Madison, Wl 53706-1388 

Applicants should also arrange to have 
sent to the above address three to four 
letters of recommendation, at least one of 
which must discuss the applicant's teach
ing experiences and capabilities. Other evi
dence of good teaching will be helpful. the 
deadline for completed applications is Jan
uary 15, 1997, although applications will 
continue to be considered until positions 
are filled. The University of Wisconsin is an 
Affirmative Action, Equal Opportunity Em
ployer and encourages applications from 
women and minorities. Unless confiden
tiality is requested in writing, information 
regarding the applicants must be released 
upon request. Finalists cannot be guaran
teed confidentiality. 

UNIVERSITY OF WISCONSIN-MADISON 

The Department of Mathematics invites 
applications for possible Van Vleck Assis
tant Professorships to begin August 1997. 
Appointments are for a fixed term of two 
or three years. The usual teaching load 
is two courses per semester. Ordinarily 
only those applicants who have received 
their doctorate since 1994 will be consid
ered. Preference will be given to candidates 
who are likely to interact well with other 
members of the department. 

Applicants should send a completed 
AMS standard cover sheet and a curricu
lum vita which includes a publication list 
and a brief statement of research plans to: 

Hiring Committee 
Dept. of Mathematics, Van Vleck Hall 
University of Wisconsin-Madison 
480 Uncoln Drive 
Madison, Wl 53706-1388 

Applicants should also arrange to have 
sent to the above address three to four 
letters of recommendation, at least one of 
which must discuss the applicant's teach
ing experiences and capabilities. Other evi
dence of good teaching will be helpful. the 
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deadline for completed applications is Jan
uary 15, 1997, although applications will 
continue to be considered until positions 
are filled. The University of Wisconsin is an 
Affirmative Action, Equal Opportunity Em
ployer and encourages applications from 
women and minorities. Unless confiden
tiality is requested in writing, information 
regarding the applicants must be released 
upon request. Finalists cannot be guaran
teed confidentiality. 

SULTANATE OF OMAN 

SULTAN QABOOS UNIVERSITY 
Sultanate of Oman 

Sultan Qaboos University, the National Uni
versity of the Sultanate of Oman, invites 
applications for academic positions in the 
Department of Mathematics and Statistics. 
The department has well established de
gree programs and is also responsible for 
providing service courses for the various 
colleges in the university. Appointees will 
be expected to start in September 1997. 

1n statistics, vacancies exist at the pro
fessor and associate professor levels. Ap
plicants are expected to possess experi
ence in research and curriculum develop
ment in order to develop the first graduate 
program in the department. Faculty cur
rently conduct research in the areas of 
design and analysis of experiments; time 
series, stochastic processes and reliability; 
probability and statistical theory. 

1n mathematics vacancies exist at the as
sistant professor level and at the lecturer 
level (minimum qualification for this level 
is a Ph.D.) The department has a large 
commitment of teaching calculus to other 
departments and therefore experience in 
this area is required. The department has 
established research groups in geophys
ical and environmental fluid dynamics, 
analysis, mathematics, logic. 

Apart from a very attractive tax-free base 
salary, the university offers free furnished 
accommodation, two years renewable em
ployment contract with end of service 
gratuity, annual leave with return air tick
ets, free medical treatment in government 
hospitals. There is no tax in the Sultanate. 

Interested candidates are requested to 
submit their full C. V., names and fax num
bers of three referees, and supporting doc
uments, quoting our Ref: ADV /SCI/ 04/ 96, 
to: 

The Director, Personnel Affairs 
Sultan Qaboos University 
P.O. Box 50, Al-Khod-123 
Sultanate of Oman 

SWITZERLAND 

ETH Zurich 
Assistant Professor of Mathematics 

The Swiss Federal Institute of Technology 
Zurich (ETHZ) invites applications for an 

O CTOBER 1996 

Classified Advertisements 

assistant professor of mathematics. Du
ties of this position include, in addition 
to research, an active participation in the 
teaching of courses for students of mathe
matics, natural sciences, and engineering. 

Candidates should have the doctorate 
or equivalent and have demonstrated the 
ability to carry out independent research. 
Willingness to teach at all university lev
els and to collaborate with colleagues is 
expected. 

This assistant professorship has been 
established · to promote the careers of 
younger scientists. Initial appointment is 
for three years, with the possibility of 
renewal for an additional three years. 

Applications with curriculum vitae and 
a list of publications should be submitted 
to the president of ETH Zurich, Prof. Dr. ]. 
Niiesch, ETH Zentrum, Ch-8092 Zurich, no 
later than December 10, 1996. The ETHZ 
specifically encourages female candidates 
to apply with a view towards increasing 
the proportion of female professors. 

ETH Zurich 
Chair of Mathematics 

The Swiss Federal Institute of Technology 
Zurich (ETHZ) invites applications for a 
chair of mathematics. 

Duties of this position include teaching 
and research in mathematics. Together 
with the other members of the department, 
the new professor will be responsible for 
undergraduate and graduate courses for 
students of mathematics, natural sciences, 
and engineering. 

We are seeking candidates with strong 
research records and proven ability to 
direct research of high quality. Willingness 
to teach at all university levels and to 
collaborate with colleagues is expected. 

Qualified candidates from all areas of 
mathematics are encouraged to apply; ap
plications from candidates with research 
emphasis in areas related to partial differ
ential equations and their applications are 
particularly welcome. 

Applications with curriculum vitae and 
a list of publications should be submitted, 
to the president of ETH Zurich, Prof. Dr. J. 
Niiesch, ETH Zentrum, CH-8092 Zurich, no 
later than December 10, 1996. The ETHZ 
specifically encourages female candidates 
to apply with a view towards increasing 
the proportion of female professors. 

NOTICES OF THE AMS 

American Mathematical Society 

Math into 
:UJEX: 
An Introduction 
to U'IEX 
and A;vtS-U'IEX 
George Gratzer, University of 
Manitoba, Winnipeg, Canada 
LaTeX has become the language of 
choice for all scientists, engineers, 
and other researchers and scholars 
who use advanced mathematics. It 
is a powerful tool for setting 
mathematical formulas into correct 
and pleasing forms. 

With the extension to AMSLaTeX, 
the user has access to the full range 
of typesetting fonts designed by 
the American Mathematical Society 
and accepted worldwide as a 
standard for publications using 
mathematics. 

The novice user will be able lo get 
started in a short time while the 
experienced user will find it 
possible to extend the range of 
applications. Published by 
Birkhiiuser. 
1995; 451 pp.; Softcover; 
ISBN 0-8176-3805-9; List $49.50; 
All AMS members $39.50; 
Order code MLTEXNA 

AU prices subject to change. Charges for delivery are 
$3.00 pet order, or for air delivery outside of the 
continental U.S., please include $6.50 per item. 
Prepayment required. Order from: American . 
Mathematical Society, P. 0 . Box 5904, Boston, MA 
02206-5904. Or for credit card orders, fax (401) 331-3842 
or call toll free 800-321-4AMS (4267) in the U:S. and 
Canada, (401) 455-4000 worldwide. Residents of 
Canada, please include 7% Gsr. 
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NEW TITLES IN MATHEMATICS 

A FIRST COURSE IN GEOMETRIC TOPOLOGY 
AND DIFFERENTIAL GEOMETRY 
E.D. Bloch, Department of Natural Sciences and Mathematics, Bard College, New York 

The uniqueness of this text in combining geometric topology and differential geometry lies in its 
unifying thread: the notion of a surface. With numerous illustrations, exercises and examples, the 
student comes to understand the relationship between modem axiomatic approach and geometric 
intuition. The text is kept at a concrete level, "motivational" in nature and avoiding abstractions. 
A number of intuitively appealing definitions and theorems concerning surfaces in the topologi
cal, polyhedral, and smooth cases are presented from the geometric view, and point set topology 
is restricted to subsets of Euclidean spaces. The treatment of differential geometry is classical, 
dealing with surfaces in R3. 

CoNTENTS: Introduction o To the Student o Topology of Subsets of Euclidean Space: Introduction 
o Topological Surfaces: Introduction o Simplicial Surfaces: Introduction o Curves in R3: Introduction o Smooth 
Surfaces: Introduction o Curvature of Smooth Surfaces: Introduction and First Attempt o Geodesics: Introduction
"Straight Lines" on Surfaces o The Gauss-Bonnet Theorem: Introduction o Appendices A. Affine Linear Algebra o 

Further Study o References o Hints for Selected Exercises o Index of Notation 

1996 APPROX. 400 PP., 181 ILLUS. HARDCOVER $49.50 !TENT.) ISBN 0-8176-3840.7 

ALGORITHMS 
AND PROGRAMMING 
Problems and Solutions 

A. Shen, Institute of Problems of Information 
Transmission, Moscow, Russia 

This book provides material for a first course in 
programming. The course assumes some basic 
familiarity with programming language constructs. 
Program examples are written in Pascal; however, only 
basic features of Pascal are used and readers familiar 
with any other procedural language (C, Modula etc.) 
will encounter no difficulties. 

CoNTENTS: Variables, expressions, assignments o 

Generation of combinatorial objects o Tree traversal 
(backtracking) o Sorting o Finite automata and text pro
cessing o Data types o Recursion • How to avoid recur
sion o Graph algorithm o Pattern matching o Set repre
sentation. Hashing o Sets. Trees. Balanced trees o 

Context-free grammars o The left to-right passing (LR) o 

Books o Index 

1996 AI'PROX. 264 PP. HARDCOVER $42.50 !TENT.) 

ISBN 0-8176-3847-4 

THE VERSATILE SOLITONS 
A. Filippov, Laboratory for Theoretical Physics, 
Moscow, Russia 

The soliton, a solitary wave impulse preserving its 
shape and strikingly similar to a particle, is one of the 
most fascinating and beautiful phenomena in the 
physics of nonlinear waves. In a more general context, 
the soliton is a new unifying concept of modem science, 
an acme in exploring the world of oscillations and 
waves in this century. For this reason, its history is a 
generic example ofhow a deep scientific idea develops 
from a simple observation, through controversial 
interpretations, to a generally accepted mathematical 
theory that penetrates into different branches of natural 
sciences and finally is embodied in physical devices 
changing our everyday life. 

The reader of this book will have a unique opportunity 
to follow the development of this idea from the 
beginning of the last century to modem times and to 
make acquaintance with many solitons studied in 
diverse sciences; biology, oceanology, meteorology, 
solid state physics, electronics, elementary particle 
physics, and cosmology. 

1996 APPRoX. 250 PP., 25 ILLUS . HARDCOVER $34.50 !TENT.) 

ISBN 0-8176-3635-8 

New Books in Clifford Algebras -

CLIFFORD (GEOMETRIC) 
ALGEBRAS 
with Applications to Physics, 
Mathematics and Engineering 

W.E. Baylis, University of Windsor (Ed.) 

Leading authorities in the emerging field of Clifford 
(geometric) algebras have contributed to this fundamental 
and comprehensive text. The subject of Clifford algebras 
is presented here in efficient geometric language. 
Common concepts in physics are clarified, united and 
extended in new and sometimes surprising directions. 
Given the scope of the material, the text may well serve as 
a pedagogical tool for either self study or in courses at 
both the undergraduate and graduate level. Bibliographies 
complete many chapters and an index covers the entire 
book. 

1996 APPROX. 544 PP., I 0 ILLUS. HARDCOVER 

$59.50 ISBN 0-8176-3868-7 

CLIFFORD ALGEBRAS WITH 
NUMERIC AND SYMBOLIC 
COMPUTATIONS 
R. Ablamowicz, Gannon University, Erie, PA; 
P. Lounesto, Helsinki University of Technology, 
Finland; & J.M. Parra, Universitat de Barcelona, 
Spain (Eds .) 

This book consists of 20 chapters showing applications of 
Clifford algebra in quantum mechanics field theory, spinor 
calculations, projective geometry, hypercomplex algebra, 
function theory, and crystallography. 

See electronic resources and related code on our WEB Site: 
http://www .birkhauser.com/books/ISBN/0-8176-3907 -1 

1996 320 PP. HARDCOVER $64.50 ISBN 0-8176-3907-1 

TO ORDER: CALL l-800-777-4643 or FAX 
201-348-4505. Please mention Yl82 when ordering by 
phone. 

o WRITE: Birkhauser, Dept. #Yl82, P.O. Box 2485, Secaucus, 
NJ 07096-2485 or E-MAIL: orders@birkhauser.com 

• VISIT: Your local technical bookstore or urge your 
librarian to order for your department. 

Remember, your JO·day return privilege is always guaranteed! 

Prices are valid in North America only and are subject to change 
without notice. For price and ordering information outside North 
America, please contact Birkhauser Verlag AG, P.O. Box 133, 
Klosterberg 23, CH·4010, Basel, Switzerland. Phone ++41 61 205 
07 07; Fax ++41 61 205 07 92 or E·mail: sales@birkhauser.ch. 

FINITE REDUCTIVE GROUPS 
Related Structures and Representations 

M. Cabanes, Universite Paris 7, UFR de 
Mathematiques (Ed.) 

Finite reductive groups and their representations lie at the 
heart of group theory. After representations of finite 
general linear groups were determined by Green (1955), 
the subject was revolutionized by the introduction of 
constructions from 1-adic cohomology by Deligne-Lusztig 
(1976), and by the approach of character-sheaves by 
Lusztig (1985). The theory now also incorporates the 
methods of Brauer for the linear representations of finite 
groups in arbitrary characteristic and the methods of 
representations of algebras. It has become one of the most 
active fields in contemporary mathematics. 

The present volume reflects the richness of the work of 
experts gathered at an international conference held in 
Luminy. Linear representations of finite reductive 
groups (Aubert, Curtis-Shoji, Lehrer, Shoji) and their 
modular aspects (Cabanes, Enguehard, Geck-Hiss) go 
side by side with many related structures: Heeke 
algebras associated with Coxeter groups (Ariki, 
Geck-Rouquier, Pfeiffer), complex reflection groups 
(Broue-Michel, Malle), quantum groups and Hall 
algebras (Green), arithmetic groups (Vigneras), Lie 
groups (Cohen-Tiep), symmetric groups 
(Bessenrodt-Olsson), and general finite groups (Puig). 
With the illuminating introduction by Paul Fong, the 
present volume forms the best invitation to the field. 

1996 APPROX. 400 PP., 24 ILLUS. HARDCOVER $69.50 !TENT.) 

ISBN 0-8176-3885-7 
PROGRESS IN MATHEMATICS, VOWME 14 1 

MATHEMATICS FROM 
LENINGRAD TO AUSTIN 
George G. Lorentz's Selected Works 
in Real, Functional and Numerical 
Analysis 

R.A. Lorentz, Gesellschaftfur Mathematik und 
Datenverarbeitung, St. Augustin, Germany (Ed.) 

The works of George G. Lorentz, spanning more than 
sixty years, have played a significant role in the 
development and evolution of almost all areas of 
mathematical analysis. Famous for his originality of 
thought and clarity of exposition, he developed 
techniques of fundamental importance in areas as 
diverse as combinatorics, function spaces, the theory of 
approximation and the theory of interpolation methods. 
Besides the selected published works, the book contains 
three previously unpublished essays and an 
autobiography. 

CoNTRIBUTORS INCLUDE: S. Baron, D. Leviatan, 
C. Bennet, H. Berens, and S. Riemenschneider. An 
overview of Lorentz's books is provided in an essay by 
T. Erdelyi and P. Nevai. 

VOWME I: 1996 APPROX. 538 PP. HARDCOVER 

$110.00 !TENT.) ISBN 0-8176-3710-9 

VOLUME 2: 1996 APPROX. 629 PP. HARDCOVER 

$120.00 !TENT.) ISBN:0-8176-3922-5 

TWO VOLUME SET: 1996 APPROX. 1167 PP. HARDCOVER 

$189.00 !TENT.) ISBN 0-8176-3923-3 
CoNTEMPORARY MATHEMATICIANs 

VISIT OUR WEB SITE FOR FULL TABLE 

OF CONTENTS & OTHER RESOURCES: 

http://www.birkhauser.com 

Birkhiiuser 
Boston • Basel. Berlin 



Probability and 
Information 
An Integrated Approach 

David Applebaum 
In this elementary introduction to probability 
theory and information theory, Applebaum 
provides a clear and systematic foundation 
to the subject. 
1996 225 pp. 
55507-8 Hardback $69.95 
55528-o Paperback $24.95 

Spinning Tops 
A Course on Integrable Systems 

Michele Audin 
This book presents some modern tech
niques which fall within the orbit of 
finite dimensional integrable systems. 
Cambridge Studies in Advanced Mathematics 51 
1996 145 pp. 
56129-9 Hardback $34.95 

Levy Processes 
Jean Bertoin 
An up-to-date and comprehensive account 
of the theory of Levy processes, this will 
become the standard reference on the sub
ject for all working probability theorists. 
Cambridge Tracts in Mathematics 121 
1996 275 pp. 
56243-0 Hardback $54.95 

Mathematical 
Programs with 
Equilibrium Constraints 
Zhi-Quan Luo, Jong-Shi Pang, 
and Daniel Ralph 
This text provides a solid foundation and 
an extensive study for an important class 
of constrained optimization problems 
known as Mathematical Programs with 
Equilibrium Constraints. 
1996 432 pp. 
57290-8 Hardback $54.95 

An Algebraic 
Introduction to 
Complex Projective 
Geometry 
Volume 1: Commutative Algebra 

Christian Peskine 
In this introduction to commutative 
algebra, the author choses a route that 
leads the reader through the essential 
ideas without getting embroiled 
in technicalities. 
Cambridge Studies in Advanced Mathematics 47 
1996 238 pp. 
48072-8 Hardback $39.95 

Maple 
A Comprehensive Introduction 

Roy A. Nicolaides and 
Noel J. Walkington 
The authors present a solid grounding 
in Maple, one of the best known high 
level symbolic mathematics programs. 
1996 485 pp. 
56230-9 Hardback $39.95 

Available in bookstores or from 
,----- -- . ------- - -- --

CAMBRIDGE 
UNIVERSITY PRESS 

Noisy Information 
and Computational 
Complexity 
Leszek Plaskota 
Deals with the computational complexity 
of mathematical problems for which 
available Information is partial, noisy 
and priced. 
1996 319 pp. 
55368-7 Hardback $59.95 

Ergodic Theory and 
zd Actions 
Mark Pollicott and 
Klaus Schmidt, Editors 
A mixture of surveys and original articles 
that span many of the diverse facets of 
the subject, this text includes important 
connections with statistical mechanics 
and number theory. 

London Mathematical Society Lecture 
Note Series 228 
1996 492 pp. 
57688-1 Paperback $44.95 

Domain Decomposition 
Parallel Multilevel Methods for Elliptic 
Partial Differential Equations 

Barry Smith, Petter Bj~rstad, 
and William Gropp 
The authors present an easy-to-read dis
cussion of domain decomposition algo
rithms, their implementation and analysis. 
1996 236 pp. 
49589-X Hardback $39.95 

Dynamical Systems and 
Numerical Analysis 
A.M. Stuart and A.R. Humphries 
This book contains the elements of the 
theory of dynamical systems and the 
numerical solution of initial-value prob
lems. Numerical methods are formulated 
as dynamical systems. 

Cambridge Monographs on Applied and 
Computational Mathematics 2 
1996 712 pp. 
49672-1 Hardback $59.95 

40 West 20th Street, New York, NY 10011-4211 Call toll-free 800-872-7423 
MasterCard/VISA accepted. Prices subject to c han ge. We b site: http://www.cup.org 



Frontrunning Mathematics Books and Journals 
from Gordon and Breach 

THE EXPONENTIAL DISTRIBUTION 
Theory, Methods and Applications 
Edited by N. Balakrishnan and Asit P. Basu 

Includes discussions on exponential regression, models 
and applications of mixtures, and applications to 
survival analysis. 
1996. 664pp 
Cloth ISBN 2-88449-192-9 • US$119/ £72/ ECU92 
Gordon and Breach 

MULTIPLE-VALUED LOGIC 
An International Journal 
Dan A. Slmovici and Ivan Stojmenovic, Managing Editors 

Publishes and disseminates knowledge internationally in 
the area of multiple-valued logic. Specific topics in this 
journal include: Mathematical and Engineering Aspects 
of MVL • MVL and Automated Reasoning • Computer 
Science and MVL • Theoretical and Practical Aspects of 
Fuzzy Logic and Philosophical Aspects of MVL 
ISSN 1023-6627 • 4 issues per volume 
Current subscription: Volume I (1997) 
Base List Rate* per volume: US$95/ ECU79 
Gordon and Breach 

PROBABILITY THEORY 
AND MATHEMATICAL STATISTICS 

Edited by Professor Dr. Hans J. Engelbert, Hans Follmer, 
and Jerzy Zabczyk 

Edited by lA lbragimov and A. Yu. Zaitsev 

Topics treated in this text fall into three main groups: 
probability limit theorems, stochastic analysis, and 
nonparametric and semiparametric models of 
mathematical statistics and asympotoic problems. 

Focuses on problems in present research, and includes 
recent developments in stochastic analysis, applications 
to finance mathematics, Markov process and diffusion 
processes, stochastic differential equations, and 
stochastic partial differential equations. 

1996. 320pp 
Cloth ISBN 2-919875-14-0 • US$136/ £82/ ECU105 
Gordon and Breach 1996. 17lpp 

Cloth ISBN 2-88449-069-8 • US$78/ £47 I ECU60 
Stochastic Monographs, Vol. 10 
Gordon and Breach 

EXERCISES IN ALGEBRA 
A Cc!llectlon of Exercises in Algebra, 
Unear Algebra and Geometry 

_fo~tains more than 2000 standard and difficult exercises in algebra. 
1996• 380pp 
ClolhiSB!il2-88449-029-9 • US$170 I £102/ECU131 
~ISBN 2-88449-030-2 • US$48/ £29/ ECU37 
Algebra, Logic and Applications, Vol. 6 
Gotdon and Breach 

KANTOROVICH - SELECTED WORKS 
Part I - 1beoly af Sets and Functions and Approximation Mathods 

Part . U - Functional Analysis and Its Applications 
·Edited by S.S. Kutateladza and J.V. Romanovsky 

This volume treats topics including universal functions, W.H. Young's 
classifications, generalized derivatives of continuous functions, and the 
H. Steinhaus problem. 
Part II 1996 • 384pp •·Cloth ISBN 2-88449-012-4 • US$170 I £!021 ECUI31 
Partll/1996 •400pp • Cloth ISBN 2-88449-013-2 • US$170 I £!021 ECUI31 
Parts I .00 ll/ 1996 • Cloth ISBN 2-88124-983-3 • US$300/ £180 I ECU231 

. Classks of Soviet Mathematics, Vol. 3, Parts I and ll 
Gotdon and Bresch 

JOURNAL OF DIFFERENCE EQUATIONS 
AND APPUCATIONS 
Saber Elaydi and Gerry Ladas, Editors-in-Chief 

Presents state-of-the-art papers in difference equations 
and the academic, analytical, and engineering problems 
in which they arise. 
ISSN 1023-6198 • 4 issues per volume 
Current subscription: Volume 3 ( 1997) 
Base List Rate• per volume: US$101/ ECU84 
Gordon and Breach 

• Base Ust Rate is available only to individuals whose library 
subscribes and who certify the journal is for their personal use. 
Payment should include all volumes in the current subscription 
group. Price includes postage and handling. 

TO ORDER 
llartbiSoutlt Americ:l. (Books) University of Toronto Press, 250 
Sonwil Drive, Buffalo, NY 14225, USA/Tel: +I 800 565 9523 
Fax: +I 800 221 9985 <utpbooks@gpu.utcc.utoronto.ca> 
(Journals) lotemational Publishers Distributor, PO Box 27542, 
Newark, NJ 07101-8742, USA/Tel: +I 800 545 8398 
Fax: +I 215 7506343 

Eurapo/lllddle East/Afrtco, (Books) Marston Book Services, Ltd., 
PO Box 269, Abingdon, Oxoo OX14 4YN, UK 
Tel: +44 01235 465 500 Fax: +44 01235 465 555 (Journals) 
lotemational Publishers Distributor, PO Box 90, Reading, 
Berkshire RGI 8JL, UK/Tel: +44 1734 568316 
Fax: +44 I 734 568 211 

Asia, Iotemational Publishers Distributor, PO Box 1180, 
Singapore 911106/Tel: -Ki5 741 6933 Fax: -Ki5 741 6922 

GtB Gordon and Breach 
infoOgbhap.com 



deGru~er--------------------------------~ 

Expositions in Mathematics 

1995 CHOICE Award for 
Outstanding Academic Book 

Volume 16 

The Adjunction Theory of 
Complex Projective Varieties 
Mauro C. Beltrametti and 
Andrew ]. Sommese 
1995. :xxi + 398 pages. 
Cloth $89.95. ISBN 3-11-014355-0 
" ... this book is sure to be a standard reference. The 
bibliography (more than 600 entries) is valuable in 
itself Highly recommended for upper-division 
undergraduate and graduate students." 

Volume 22 
An Introduction to 
Lorentz Surfaces 
Tilla Weinstein 
1996. xiv + 213 pages. 
With 51 figures. 
Cloth $79.95. 
ISBN 3-11-014333-X 

-CHOICE 

This volume is the first on Lorentz surfaces, the 
Lorentzian metric analogs of Riemann surfaces. It is a 
systematic and self-contained study of 2-dimensional 
conformal Lorentzian geometry inspired by Kulkarni 's 
construction of a conformal boundary for any simply 
connected, time-oriented Lorentzian surface. The 
theory is surprisingly rich, of interest not only to 
mathematicians but to physicists working in relativity 
and cosmology as well. 

XVIth Rolf Nevanlinna 
Colloquium 
Proceedings of the 
International Conference 
held in Joensuu, Finland, 
August 1-5, 1995 
Edited by I. Laine and 0 . Martio 
1996. ix + 353 pages. 
Cloth $158.95. ISBN 3-11-014746-7 
These proceedings contain most of the plenary 
lectures and a selection of invited lectures delivered at 
the Colloquium, which was held in commemoration of 
the centennial of Rolf Nevanlinna. Topics covered 
include geometric function theory, Nevanlinna theory 
and complex differential equations, potential theory 
and partial differential equations, and Teichmiiller 
spaces and mathematical physics. 

Ohio State University 
Mathematical Research 
Institute Publications 

Volume 4 
Groups, Difference Sets, 
and the Monster 
Proceedings of a Special 
Research Quarter at the 
Ohio State University, 
Spring 1993 
Edited by K.T. Arasu, ].F. Dillon, K. Harada, 
S. Sehgal, and R. Solomon 
1996. xiii + 461 pages. 
With 19 figures and 10 tables. 
Cloth $89.95. ISBN 3-11--014791-2 
The book is divided into three parts. The first features 
articles on the structure, representations, and cohomol
ogy of finite simple groups as well as on finite geome
tries with large automorphism groups. The second part 
examines fmite difference sets, notably the newly 
emerging field of non-abelian difference sets. The final 
section is on the Monster sporadic simple groups, its 
Moonshine properties, and connections with confor
mal field theories. 

Volume 5 
Convergence in Ergodic 
Theory and Probability 
Edited by V Bergelson, P. March, 
and ]. Rosenblatt 
1996. xi + 445 pages. 
Cloth $98.95. 
ISBN 3-11-014219-8 
Articles in this volume cover various aspects of ergodic 
theory and probability theory. Many study problems 
that are partly typical of both, using techniques devel
oped in both fields to complete the analysis. This 
blending of methods is what is making current work in 
ergodic theory and probability theory as reported here 
so vital and exciting. 

I 
prices are subject to change. 

For North America: 
Walter de Gruyter, Inc. 
200 Saw Mill River Road 
Hawthorne, NY 10532 
(914) 747-0110 

L__ _______________ Berlin • New York 
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Now accepting: High-quality original research and expository works. 

This journal is devoted to research in representation theory. It is committed 
to maintaining a high standard for exposition and mathematical content. 

Why publish electronically? 

• AMS electronic journals are archived. The AMS guarantees perpetual access 
to a fully functional electronic archive. 

• Electronic-only journals are affordable for subscribers: List price $125, 
Individual price $50. · 

• AMS electronic journals offer extensive search capability-electronic 
format allows for searching within and across journal issues. 

• Papers are refereed by leading specialists in the field. 

• Once refereed and accepted, papers are immediately posted-that means 
minimal lead time. 
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format and printed on subscribers' local printers. 
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• Reviews of bibliographic citations may be accessed by Math Sci Net 
subscribers. 
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A complimentary disk containing all issues in the subscription year will be 
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INSTITUTE FOR MATHEMATICS AND ITS APPLICATIONS 
announces a program on 

EMERGING APPLICATIONS OF DYNAMICAL SYSTEMS 
ORGANIZING COMMITTEE: EUSEBIUS DOEDEL, RAFAEL DE LA LLAVE, 
MARTIN GOLUBITSKY, JOHN GUCKENHEIMER (CHAIR), YANNIS 
KEVREKIDIS, JOHN RINZEL 

A one-year program with three parts: 
Fall: September- December, 1997, Numerical Analysis of Dynamical Systems 
Winter: January- March, 1998, Dynamics in Physiology & Chemistry 
Spring: April - June, 1998, Symmetry and Pattern Formation 

POSTDOCTORAL MEMBERSHIPS 
All requirements for a doctorate should be completed by September 1, 1997. Ap
plicants must show evidence of mathematical excellence, but they do not need to 
be specialists in the field. The following materials must be submitted (all material 
should arrive by January 15, 1997): 
(1) Personal statement of scientific interests, research plans, and reasons for wishing 
to participate in the Emerging Applications of Dynamical Systems program. (This 
is an essential part of the application.) 
(2) Curriculum vitae and a list of publications. 
(3) Three letters of recommendation, to be sent directly to the IMA. 

SENIOR MEMBERSHIPS 
Preference will be given to supplementary support for persons with sabbatical 

leaves, fellowships, or other stipends. 

*** ** ** ******* ** ***** *** *** **** *** ***** **** *** 
POSTDOCTORATES IN INDUSTRIAL MATHEMATICS 

IMA announces up to 8 one-to-two year positions in Industrial Mathematics, 
effective September 1, 1997. These appointments are in addition to the regular 
program and are funded jointly by the NSF and participating industries. They 
are designed to prepare mathematicians for research careers involving industrial 
interaction. Applicants should have fulfilled all requirements for a Ph.D. in Mathe
matics or Applied Mathematics by September 1, 1997. Familiarity with pde and/or 
numerical analysis and/or statistics is desired, but no knowledge in engineering is 
required. Postdoctorates will spend 50% effort working with industrial scientists on 
one of the following or related topics: ( 1) Scattering of electromagnetic waves in 
waveguides and in periodic structures; (2) Signal processing and imaging analysis; 
(3) Control theory; ( 4) Mathematics of photography; (5) Target recognition and 
tracking; (6) Semiconductors; (7) Applied statistical information theory; (8) Design 
of experiments; or (9) Inverse problems; and 50% effort in the regular IMA pro
gram. Requirements and application procedure are the same as for the postdoctoral 
memberships listed above. 

The University of Minnesota is an equal opportunity educator and employer. 

The application forms are available via staff@ima.umn.edu, gopher.ima.edu, 
ht tp:/ fwww.ima.umn.edu or call (612) 624-6066. 

All correspondence should be sent to either 
POSTDOC/ VISITING MEMBERSHIP COMMITTEE 

or 
INDUSTRIAL MATHEMATICS POSTDOCTORATE MEMBERSHIP COMMITTEE 

Institute for Mathematics and its Applications 
University of Minnesota 

514 Vincent Hall 
206 Church St. S.E. 

Minneapolis, MN 55455-0436 

PARTI CIPATING INSTITUTIONS: Cent re National de Ia Recherch e Scientifique, Consiglio Naziona.le delle 
R icerch e, Georgia. Ins t itute of Technology, India na. University, Iowa. St a t e Universi ty, Kent St a t e U niversity, 
Mich igan St a t e Unive rsit y, Nort hern Illinois University, O hio State University, Pennsylvania. St a t e University, 
Purdue University, Seoul National University (RIM - GAR C), T e xas A&M University, University of Chicago, 
University of Cin cinnati, Universit y of Houst on , Universit y of Illinois ( Chicago), U niversity of Illinois (Urb a na.) , 
University of Iowa., U niversity o f Kentucky, University of Manit oba, Unive rsity of Marylan d , University of Michi
gan , University of Minnesot a , Universit y of Notre Dame, University of Pittsbu rgh , U niversity of Southern Cali
fornia, University of W isconsin, Wayne State University 
PARTICIPATI NG C ORPORATIONS:Bellcore, C ray Resea.rch, East man K odak, EPRI, Ford, Fuj itsu , General 
Motors, Honeywell, IB M , Lockheed-Martin, Motorola , Siemens, 3M 

American Mathematical Society 

The 
Mathematics 
of Numerical 

Analysis 
James Renegar, Cornell University, 
Ithaca, NY, Michael Shub, I J. 
Watson Research Center, IBM, 
Yorktown Heights, NY, and 
Steve Smale, City University of 
Hong Kong, Kowloon, Editors 
The lectures in this volume are the 
proceedings from the 1995 AMS-SIAM 
Summer Seminar in Applied Mathematics 
held in Park City, UT. The mathematical 
theory of real number algorithms was the 
subject of the conference, with emphasis on 
geometrical, algebraic, analytic, and 
foundational perspectives. Investigations on 
efficiency played a special role. 

The goal of the conference was to give the 
topic of numerical analysis greater 
coherence by focusing on the mathematical 
side. Particular attention was aimed at 
strengthening the unity of mathematics and 
numerical analysis and narrowing the gap 
between pure and applied mathematics. The 
conference was international in character, 
with strong representation from the most 
mathematically developed parts of 
numerical analysis. Seminars in the 
following areas were held: linear algebra, 
nonlinear systems-path following, differential 
equations, linear programming, interval 
arithmetic, algebraic questions, foundations, 
information based complexity, lower bounds, 
and approximation theory. 
Lectures In Applied lllthematlcl, Volume 32; 1996; 
929 pages; Soflcover; ISBN ().8218-0530-4; 
List $125; Individual member $75; Order code LAM/32NA 

All prtces subject to change. 
Charges for delivery are $3.00 
per order. or for air dellvery 
oubdde of thecontlnenuu 
U.S .• please Include $6.50 
per Item. Prepayment 
required. Order from: 
Amerlcaa Jlathemadelll 
Soc!et.y. P. 0 . Box 5904. 
Boston. MA 02206-5904. Or for 
credit card orders. fax (401) 
331-3842 or call toll free 800-
321-4AMS (4267) In the U.S. 
and Canada. (401) 455-4000 
worldwide. Residents of Canada. 
please Include 7% osr. 



DIRECTOR 
INSTITUTE FOR MATHEMATICS AND ITS APPLICATIONS 

University of Minnesota 

The Board of Governors of the Institute for Mathematics and its Applications (IMA) and the University of Minnesota seek a 
new Director of the IMA for an appointment beginning September 1997. The new Director will be offered a Professorship in 
the School of Mathematics of the University of Minnesota. Candidates should have the qualifications to provide scientific and 
administrative leadership to the IMA. Among the duties are program development, fund raising and preparation of proposals, 
collaboration with industry, and formulation of plans for evolution of the Institute. Distinguished academic credentials and 
a record of scientific leadership are required. Salary and term as Director of the IMA are negotiable. 

The IMA was established in 1982 with the support of the NationaJ Science Foundation. The Institute has a two-fold mission: 
To identify problems and areas of mathematical research needed in other sciences; and to encourage the participation of 
mathematicians in these areas of application by providing settings conducive to the solution of such problems, and by 
demonstrating that first-rate mathematics can make a real impact in the sciences. The IMA scientific programs allow 
mathematicians and other scientists to share a stimulating research environment. The IMA runs annual and summer theme 
programs with many workshops and nearly a thousand participants a year, a Postdoctoral Training Program in the area of the 
theme year, an ongoing Industrial Postdoctoral Program, and an Industrial Problems Seminar where industrial scientists are 
invited to present problems. There are 13 members in the IMA Participating Corporations Program, a formalized relationship 
between the IMA and industrial scientists; and 29 IMA Participating Institutes, a consortium of universities who provide 
valuable support and guidance. 

Nominations and applications should be sent to Professor Willard Miller, Chair, IMA Director Search Committee, IMA, 514 
Vincent Hall, University of Minnesota, Minneapolis, MN 55455. Consideration of applications will begin December 15, 1996. 

The University of Minnesota is an Equal Opportunity Educator and Employer. 

American Mathematical Society 

Proceedings of 
the International 
Congress of 
Mathematicians 1994 
Srishti D. Chatterji, Ecole 
Polytechnic Federale, Lausanne, 
Switzerland, Editor 

This work, reflecting the proceedings held in 
Zurich in August 1994, is published in two 
volumes, Volume I contains an account of the 
organization of the Congress, the list of ordinary 
members, reports on the work of the Fields 
Medalists and the Nevanlinna Prize winner, the 
plenary one-hour addresses, and the invited 
addresses presented at the first 6 Section 
Meetings. Volume II contains the invited 
addresses for Section Meetings 7- 19. Each 
volume contains a complete author index. 
Published by Birkhiiuser. 
1995; 717 pages; Hardcover; ISBN 3-7643-515"3-5; 
List $275, All AMS members $248; Order code PICM/ 94NA 

All prices subject to change. Charges for delivery are $3.00 per 
order, or for air delivery outside of the continental U.S., please 
include $6.50 per item. Prepayment required. Order from: American 
Mathematicaf Society, P. 0 . Box 5904, Boston, MA 02206-5904. Or 
for credit card orders, fax (401) 331-3842 or call toll free 800-321-
4AMS (4267) in the U.S. and Canada, (401) 455-4000 worldwide. 
Residents of Canada, please include 7% GSf. 

ASSISTANT PROFESSOR 
Department of Mathematics and Statistics 

Applications are invited for a tenure-track appointment in the . . 
Department of Mathematics and Statistics at The University of 
Calgary at the rank of Assistant Professor, starting September 1, 
1997. The appointment will be in an area of modem applied 
mathematics. 
Qualifications: Candidares must have an earned doctorate, be an 
excellent teacher at both the undergraduate and graduate levels, 
be willing to undertake graduate student supervision; and to catty 
out a program of significant research in an area of interest to 
faculty in the Division of Applied Mathematics. 
In accordance with Canadian immigration requirements, priority 
will be given to Canadian citizens and permanent residents of 
Canada .. The University of Calgary is committed to Employment 
Equity. 
Applications should include a curriculum vitae and the names and 
addresses of three persons from whom letters of recommendation 
may be obtained, Applications received before january 15, 1997 
will be given preference. Please send correspondence to: 

Eugene Couch, Chairman 
Division of Applied Mathematics 

Department of Mathematics and Statistics 
The University of Calgary 

2500 University DriveN.W. 
Calgary, Alberta, Canada T2N 1N4 

e-mail: couch@math.ucalgary.ca 

!!!cALGARY 



INTERNATIONAL CENTRE FOR 

THEORETICAL PHYSICS 

TENURE TRAcK AND SENIOR PosTDOCTORAL 

POSITIONS (1997-98) 

The International Centre for Theoretical Physics in 
Trieste, Italy, a UNESCO-IAEA organization, is ac
tively seeking to enlarge its research groups in Con
densed Matter Physics, in High Energy Physics and 
Astroparticle Physics, in Mathematics, and in Micro
processors. 

Applications are invited for (a) young tenure track 
and (b) senior postdoctoral positons, in the field of 
mathematics. The present research interests of the 
Mathematics Section are in the fields of Algebraic 
Geometry, Algebra, and Analysis. The new open
ings will be in the areas of Algebraic Geometry and 
Differential Geometry, preferably with emphasis on 
moduli problems. 

Successful tenure-track candidates will be evaluated 
after three years to decide whether a tenure position 
will be offered or whether the decision should be 
postponed for two more years. Incumbents should 
have a natural inclination towards assisting the ad
vancement of basic sciences in developing countries 
and be willing to collaborate with visiting scientists. 
They will be free to follow their own research topics, 
in addition to assisting in group scientific activities. 
The take-home salary will range from US$30,000 to 
US$40,000 per annum, according to seniority. Travel, 
removal, and family allowances may also be in
cluded, as well as an annual travel grant. 

In addition to these positions, the Centre also grants 
postdoctoral fellowships mainly to citizens of devel
oping countries. The candidates would, from the 
beginning, be involved in the selection and orienta
tion of these fellows. 

Applicants should send a detailed curriculum vitae 
(including personal as well as professional data) with 
a full list of publications and arrange to have three 
letters of recommendation, sent before December 31, 
1996, to: 

Mathematics Section 
ICTP 

Strada Costiera 11 
34100 Trieste, Italy 

e-mail: laurenti@ictp.trieste.it 

N. V. Krylov, 
University of Minnesota, Minneapolis 
These lectures concentrate on fundamentals ofthe modern 
theory of linear elliptic and parabolic equations in Holder spaces. 
Krylov shows that this theory-including some Issues of the 
theory of nonlinear equations-is based on some general and 
.extremely powerful ideas and some simple computations. 

The main object of study is the first boundary-value problems for 
elliptic and parabolic equations, with some guidelines concerning 
other boundary-value problems such as the Neumann or oblique 
derivative problems or problems involving higher-order elliptic 

acting on the boundary. Numerical approximations are 

American Mathematical Society 

Cliques, Coloring, 
and Satisfiability 

David S. Johnson, AT&T Bell 
Laboratories, Murray Hill, NJ, and 
Michael A. Trick, Carnegie Mellon 
University, Pittsburgh, PA, Editors 

This Second DIMACS Challenge, on 
which this volume is based, took place in 
conjunction with the DIMACS Special 
Year on Combinatorial Optimization. 
Addressed here are three difficult 
combinatorial optimization problems: 
finding cliques in a graph, coloring the 

vertices of a graph, and solving instances of the 
satisfiability problem. These problems were 
chosen both for their practical interest and 
because of their theoretical intractability. 

DIMACS: Series in Discrete Mathematics and 
Theoretical Computer Science, Volume 26; 1996; 
657 pp.; Hardcover; ISBN 0-8218-6609-5; LiSt $119; 
Individual member $71; Order code DIMACS/26NA 

All prices subject to change. Charges for delivery are $3.00 per 
order, or for air delivery outside of the continental US., please 
include $6.50 per item. Prepayment required. Order from: American 
Mathematical Society, P. 0. Box 5904, Boston, MA 02206'5904. Or 
for credit card orders, fax (401) 331-3842 or call toll free 8()().321-
4AMS (4267) in the U.S. and Caoada. Residents of Canada, please 
include 7% GST. 
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Please read the reverse side of this form to determine what member
ship category you are eligible for. Then fill out this application and 
return it as soon as possible. 

Family Name First Middle 

Place of Birth ..... . .... .. ...... .. ..... . .......... . . . ........... . 
City State Country 

Date of Birth ... . .. . ... . ............. . . . ..... ... ... . .... .. . . . . .. . 
Day Month Year 

If formerly a member of AMS, please indicate dates ... .. . . .... ... . . . .. . . 

Check here if you are now a member of either MAA D or SIAM D 

Degrees, with institutions and dates ...... . .... . ...... . ..... . ...... . . 

Present position . . .. . ..... . .......... • . .. ... . . . ... . . •. . .. ...... . . 

Firm or institution ....... . ............... . ... . . . ..... . ... . ...... . . 

City State Zip/Country 

Primary Fields of Interest (choose five from the list at right) 

Secondary Fields of Interest (choose from the list at right) 

Address for all mail 

Telephone number(s) . . . .... . ...... . ....... . . . .. .. .. . ... . .. . ..... . 

Electronic address .. .. .. . ......... .. . .. . . . . .. .. .. ..... . . .. . . . . .. . 

Signature 

Prepayment Methods and Mailing Addresses 
All payments must be in U.S. Funds. 

Send checks, money orders, UNESCO coupons to American Mathematical 
Society, P.O. Box 5904, Boston, MA 02206-5904 

To use credit cards, fill in information requested and mail to American Math
ematical Society, P.O. Box 6248, Providence, Rl 02940-6248 or call (401) 
455-4000 or 1-800-321-4AMS. 

For Foreign Bank Transfers: The name and address of the AMS bank is State 
Street Bank and Trust Company, 225 Franklin St., ABA #011000028, Account 
#0128-262-3, Boston, MA 02110. 

American Express o Discover o VISA o MasterCard o 

Account number Expiration date 
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Application for Membership 1997 

(January-December) 

Date . . .. . . . . . ...... . 19 . . . . ... . ...... . . 

Fields of Interest 
If you wish to be on the mailing lists to receive information 
about publications in fields of mathematics in which you 
have an interest, please consult the Jist of major headings 
below. These categories will be added to your computer 
record so that you will be informed of new publications or 
special sales in the fields you have indicated. 
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Education/Mathematics Education 
General 
History and biography 
Mathematical logic and foundations 
Set theory 
Combinatorics 
Order, lattices, ordered algebraic structures 
General algebraic systems 
Number theory 
Field theory and polynomials 
Commutative rings and algebras 
Algebraic geometry 
Linear and multilinear algebra; matrix theory 
Associative rings and algebras 
Nonassociative rings and algebras 
Category theory, homological algebra 
K-theory 
Group theory and generalizations 
Topological groups, Lie groups 
Real functions 
Measure and integration 
Functions of a complex variable 
Potential theory 
Several complex variables and analy1ic spaces 
Special functions 
Ordinary differential equations 
Partial differential equations 
Finite differences and functional equations 
Sequences, series, summability 
Approximations and expansions 
Fourier analysis 
Abstract harmonic analysis 
Integral transforms, operational calculus 
Integral equations · 
Functional analysis 
Operator theory 
Calculus of variations and optimal control ; 
optimization 
Geometry 
Convex and discrete geometry 
Differential geometry 
General topology 
Algebraic topology 
Manifolds and cell complexes 
Global analysis, analysis on manifolds 
Probability theory and stochastic processes 
Statistics 
Numerical analysis 
Computer science 
Mechanics of particles and systems 
Mechanics of solids 
Fluid mechanics 
Optics, electromagnetic theory 
Classical thermodynamics, heat transfer 
Quantum theory 
Statistical mechanics, structure of matter 
Relativity and gravitational theory 
Astronomy and astrophysics 
Geophysics 
Economics, operations research, programming, 
games 
Biology and other natural sciences, behavioral 
sciences 
Systems theory; control 
Information and communication, circuits 



Membership Categories 

Please read the following to determine What membership category you are 
eligible for, and then indicate below the category for which you are applying. 

For ordinary members whose annual professional income is below $45,000, 
the dues are $93; for those whose annual professional income is $45,000 or 
more, the dues are $124. 

The CMS cooperative rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annual professional income is $45,000 or less, the 
dues are $79; for those whose annual professional income is above $45,000, 
the dues are $105. 

For a joint family membership, one member pays ordinary dues, based 
on his or her income; the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 
Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $186. 
For either students or unemployed individuals, dues are $31, and annual 

verification is required. 
The annual dues for reciprocity members who reside outside the U.S. and 

Canada are $62. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($93 or $124). 

The annual dues for category-S members, those who reside in developing 
countries, are $16. Members can chose only one privilege journal. Please 
indicate your choice below. 

Members can purchase a multi-year membership by prepaying their cur
rent dues rate for either two, three, four or five years. This option is not available 
to category-$, unemployed, or student members. 

1997 Dues Schedule (January through December) 

Ordinary member ... . .... .. . ... ............. . .. ... .. . 0 $93 0 $124 

CMS Cooperative rate . .. ... .. .. . . .......... . ......... 0$790$105 

Joint family member (full rate) .. .. ..... . ... ............. 0 $93 0 $124 

Joint family member (reduced rate) ................ ...... 0 $73 0 $104 

Contributing member (minimum $186) ........ . .. ... . . ... .. .... . ... 0 

Student member (please verify) 1 •• ••••• • •• •••••• .. ••••• • ••• ••• 0 $31 

Unemployed member (please verify)2 •.••• • •.•••••• •••••••••••• 0 $31 

Reciprocity member (please verify)3 . . .. •. ..... .. ... 0 $62 0 $93 0$124 

Category-S member4 . . . . • . • • • . . . . . . • • . . . . . . • . . . . . . . . . . . . . . . 0 $16 

Multi-year membership . .. ......... . . . .... . . $ ... .. .. for ....... years 

1 Student Verification (sign below) 

I am a full-time student at . ... ..... . ........ .. .... ................ . 

.... . .... .. . . .. ........ .. ... . . .. . . currently working toward a degree. 

2 Unemployed Verification (sign below) I am currently unemployed and ac
tively seeking employment. My unemployment status is not a result of voluntary 
resignation or of retirement from my last position. 

3 Reciprocity Membership Verification (sign below) I am currently a member 
of the society indicated on the right and am therefore eligible for reciprocity 
membership. 

Signature 

4 0 send NOTICES 0 send BULLETIN 

Reciprocating Societies 

0 Allahabad Mathematical Society 

0 Asociaci6n Matematica Espanola 

0 Australian Mathematical Society 

0 Azerbaijan Mathematical Society 

0 Berliner Mathematische Gessellschaft e.V. 

0 Calcutta Mathematical Society 

0 Croatian Mathematical Society 

0 Dansk Matematisk Forening 

0 Deutsche Mathematiker-Vereinigung e.V. 

0 Edinburgh Mathematical Society 

0 Egyptian Mathematical Society 

0 Gesellschaft fiir Angewandte 
Mathematik und Mechanik 

0 Glasgow Mathematical Association 

0 Hellenic Mathematical Society 

0 Indian Mathematical Society 

0 Iranian Mathematical Society 

0 Irish Mathematical Society 

0 fslenzka Staerofraeoafelagio 

0 Israel Mathematical Union 

0 Janos Bolyai Mathematical Society 

0 Korean Mathematical Society 

0 London Mathematical Society 

0 Malaysian Mathematical Society 

0 Mathematical Society of Japan 

0 Mathematical Society of the Philippines 

0 Mathematical Society of the Republic of China 

0 Mongolian Mathematical Society 

0 Nepal Mathematical Society 

0 New Zealand Mathematical Society 

0 Nigerian Mathematical Society 

0 Norsk Matematisk Forening 

0 Osterreichische Mathematische Gesellschaft 

0 Palestine Society for Mathematical Sciences 

0 Polskie Towarzystwo Matematyczne 

0 Punjab Mathematical Society 

0 Ramanujan Mathematical Society 

0 Real Sociedad Matematica Espanola 

0 Saudi Association for Mathematical Sciences 

0 Sociedad Colombiana de Matematica 

0 Sociedad de Matematica de Chile 

0 Sociedad Matematica de Ia 
Republica Dominicana 

0 Sociedad Matematica Mexicana 
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Meetings & Conferences 
oftheAMS 

Lawrenceville, New 
Jersey 
Rider University 
October 5-6, 1996 

Meeting #914 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: August 1996 
Program issue of Notices: October 1996 
Issue of Abstracts: Volume 17, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed .papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Louis J. Bill era, MSRI, Berkeley, Enumeration of faces in con
vex polytopes, spheres and hyperplane arrangements. 

Fred Diamond, MIT, The Taylor-Wiles construction and its 
aftermath 

Karen E. Smith, MIT, Vanishing theorems in algebraic geom
etry: What they are and why we need them. 

Nicole Tomczak-Jaegermann, University of Alberta, Geo
metric and linear structures in infinite-dimensional Banach 
spaces. 

Special Sessions 

Algebraic K-theory, Charles A. Weibel, Rutgers University, 
New Brunswick. 

Automorphic Forms, Henri Rene Darmon, McGill Univer
sity, and Fernando Rodriguez Villegas, Princeton Univer
sity. 

Combinatorial and Computational Geometry, William 
Steiger, Rutgers University, New Brunswick, and lleana 
Streinu, Smith College. 

Commutative Algebra, Karen E. Smith, MIT, and Irena 
Swanson, New Mexico State University. 

Elliptic Surfaces, William L. Hoyt, Rutgers University, New 
Brunswick, and Charles Freund Schwartz, Rider Univer
sity. 

Geometric Functional Analysis, Edward Odell, University 
of Texas, Austin, and N. Tomczak-Jaegermann, University 
of Alberta. 

Geometric Topology, Norman). Levitt, Rutgers University, 
New Brunswick, and Georgia Triantafillou, Temple Uni
versity. 

Homotopy Theory, Martin Bendersky, Hunter College, City 
University of New York, and Donald M. Davis, Lehigh Uni
versity. 

Infinite Groups and Group Rings, Simon Thomas, Rutgers 
University, and Samuel M. Vovsi, The Chubb Corporation, 
New Jersey. 

Invariants of Smooth 4 -Manifolds, John W. Morgan, Co
lumbia University, and Frank S. Quinn, Virginia Polytech
nic Institute and State University. 
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Mirror Symmetry and Torte Varieties, Ciprian S. Borcea, 
Rider University, and Sylvain E. Cappell, Courant Institute 
of Mathematical Sciences, New York University. 

Moduli Spaces of Vector Bundles over Curves with or with
out Additional Structure, Hans Ulysses Boden, Max Planck 
Institute for Mathematics, Germany, and McMaster Uni
versity, and Emma Previato, Boston University. 

Operads, Hop{ Algebras, and Categories, Arthur M. Dupre, 
Rutgers University, New Brunswick, and James D. Stash
eff, University of Nor.th Carolina, Chapel Hill. 

Partial Differential Equations in Geometry, Thomas Patrick 
Branson, University of Iowa, and Robert C. McOwen, North
eastern University. 

Radon Transforms and Tomography, Andrew G. Markoe, 
Rider University, and Eric Todd Quinto, Tufts University. 

Registration 
Registration is in the Cavalla Room of the Student Center: 
Saturday, October 5, 8:00 a.m. to 5:00 p.m.; and Sunday, 
October 6, 8:00 a.m. to 1:00 p.m. Registration fees (payable 
on site only): $30/ AMS members; $45/nonmembers; and 
$10/emeritus members, students, or unemployed math
ematicians. Fees are payable by cash, check, VISA, Master
Card, Discover, or American Express. 

Transportation 
In addition to the public buses available from local hotels 
to Rider (check at the front desk of your hotel for fares and 
schedules), the university will operate complimentary buses 
on a very limited schedule (tentatively on Saturday: two trips 
from the hotels listed in the August Notices to the univer
sity in the morning, and two return trips in the late after
noon; Sunday's schedule will be announced at the meet-

ing). Schedules should be available at your hotel when you 
check in. 

Two buses will also be available to take interested par
ticipants to the concert on Saturday night. 

Chattanooga, 
Tennessee 
University of Tennessee, Chattanooga 
October 11-12, 1996 

Meeting#915 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices; August 1996 
Program issue of Notices; October 1996 
Issue of Abstracts; Volume 17, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired · 
For abstracts: Expired 

Invited Addresses 

Orlando Alvarez, University of Miami, Strings, branes and 
the structure of space-time. 

Christopher J. Bishop, State University of New York, Stony 
Brook, The geometry of Kleinian limit sets. 

Rider University 
Campus 
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David Harbater, University of Pennsylvania, Galois theory 
for curves. 

Joyce R. McLaughlin, Rensselaer Polytechnic Institute, 
Nodes, nodal lines, nodal surfaces: Using this data to solve 
inverse problems. 

Special Sessions 

Applied Probability, Thomas Kozubowski and Anna 
Katarzyna Panorska, University of Tennessee, Chattanooga. 

Commutative Ring Theory, I, David F. Anderson and David 
E. Dobbs, University of Tennessee, Knoxville. 

Conformal Analysis, David Howard Hamilton, University 
of Maryland, College Park. 

Dynamical Systems and Continuum Theory, John Oyde 
Mayer, University of Alabama, Birmingham. 

Galois Theory, Kevin R. Coombes, University of Maryland, 
College Park, and Helmut Voelklein, University of Florida. 

Geometric Topology, Alexander Nikolaevich Dranishnikov 
and James E. Keesling, University of Florida, and Jerzy 
Dydak, University of Tennessee, Knoxville. 

Inverse Spectral Problems for Differential Operators, Peter 
Anton Perry, University of Kentucky. 

Mathematical Aspects of Wave Propagation Phenomena, 
B. Belinskiy and Yongzhi Xu, University of Tennessee, 
Chattanooga. 

Free 
• Parking • 

Meetings & Conferences 

Matrix Theory, Shu-An Hu and Ronald Lee Smith, Univer
sity of Tennessee, Chattanooga, Zhongshan U, Georgia 
State University, and Frank Uhlig, Auburn University, 
Auburn. 

Nonlinear Partial Differential Equations, James R. Ward Jr., 
and Gilbert A. Weinstein, University of Alabama, Birm
ingham. 

Optimization, Jerald P. Dauer and Ossama A. Saleh, Uni
versity of Tennessee, Chattanooga. 

Reform in Undergraduate Mathematics Education, Betsy 
Darken, Aniekan Asukwo Ebiefung, Stephen W. Kuhn, and 
Robert Glenn Wynegar, University of Tennessee, Chat
tanooga. 

Set-Theoretic Topology, Peter J. Nyikos, University of South 
Carolina. 

Registration 
Registration will take place on the ground floor of University 
Center from 8:00 a.m. to noon and 1:00 p.m. to 5:00 p.m. 
Friday, and 8:00 a.m. to noon on Saturday. Registration fees 
(payable on site only): $30/AMS members; $45/nonmem
bers; and $10/emeritus members, students, or unemployed 
mathematicians. Fees are payable by cash, check, VISA, Mas
terCard, Discover, or American Express. 

leot new 
Parking Garage 

The University of Tennessee 
(at Chattanooga) 

University Center 

Cemetery 
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Colu:mbia, Missouri 
University of Missouri 
November 1-3, 1996 

Meeting #916 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: September 1996 
Program issue of Notices: November 1996 
Issue of Abstracts: Volume 17, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Alejandro Adem, University of Wisconsin, Madison, Recent 
developments in the cohomology of finite groups. 

David E. Barrett, University of Michigan, Ann Arbor, Func
tion theory and geometry on covering spaces. 

Patricia E. Bauman, Purdue University, Mathematical prob
lems related to superconductivity. 

Ya S. Soibelman, Kansas State University, Algebra and 
geometry of quantum groups. 

Special Sessions 

Algebraic Geometry, Dan Edidin and Qi Zhang, University 
of Missouri. 
Banach Spaces and Related Topics, Peter G. Casazza and 
N. J. Kalton, University of Missouri, Columbia. 

Classifying Spaces and Cohomology of Finite Groups, Ale
jandro Adem, University of Wisconsin, and Stewart B. 
Priddy, Northwestern University. 

Commutative Algebra, Steven Dale Cutkosky and Hema 
Srinivasan, University of Missouri, Columbia. 

Differential Equations and Dynamical Systems, Carmen C. 
Chicone and Yuri D. Latushkin, University of Missouri, Co
lumbia. 
Differential Geometry, John Kelly Beem and Adam D. 
Helfer, University of Missouri, Columbia. 

Gauge Theory and Its Interaction with Holomorphic and 
Symplectic Geometry, Stamatis A. Dostoglou, University of 
California, Santa Barbara, and Jan Segert and Shuguang 
Wang, University of Missouri, Columbia. 
Harmonic Analysis and Probability, Nakhle Habib Asmar 
and Stephen John Montgomery-Smith, University of Mis
souri, Columbia. 
Lie Groups and Physics, Victor A. Ginzburg, University of 
Chicago, and Ya S. Soibelman, Kansas State University. 

Partial Differential Equations and Mathematical Physics, 
Mark S. Ashbaugh, University of Missouri, Columbia. 

Spectral Theory and Completely Integrable Systems, Fritz 
Gesztesy, University of Missouri, Columbia. 

Pasadena, California 
California Institute of Technology 
November 16-1 7, 1996 

Meeting #917 
Western Section 
Associate secretary: William A. Harris Jr. 
Announcement issue of Notices: September 1996 
Program issue of Notices: November 1996 
Issue of Abstracts: Volume 17, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Rafe Mazzeo, Stanford University, Geometric microlocal 
analysis and its applications. 

Zinovy Reichstein, Oregon State University, Essential di
mension of reductive groups. 

Roberto Henrique Schonmann, University of California, Los 
Angeles, The Ising model in recent years: Wulff droplets, 
metastability and strong mixing properties. 

Madej Wojtkowski, University of Arizona, Unbounded en
ergy growth in time. 

Special Sessions 

Analysis on Singular and Noncompact Spaces, Xianzhe Dai, 
University of Southern California, and Rafe R. Mazzeo, 
Stanford University. 

Dynamical Systems, Rafael de Ia Uave, University of Texas 
at Austin, and Madej P. Wojtkowski, University of Arizona. 

Group Actions and Noncommutative Algebra, Zinovy Re
ichstein, Oregon State University, and Nikolaus Vonessen, 
University of Southern California. 

History of Mathematics, Shawnee L McMurran, Pomona Col
lege, and James J. Tattersall, Providence College. 

Hop( A lgebras and Their Representations, Davida Fis
chman, California State University, San Bernardino, and M. 
Susan Montgomery, University of Southern California. 

Probability, Thomas M. Liggett, University of California, Los 
Angeles. 
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San Diego, California 
San Diego Convention Center 

January 8-11, 1997 

Meeting #918 
]oint Mathematics Meetings, including 1 03rd Annual Meet
ing of the AMS, BOth Annual Meeting of the Mathematical 
Association of America (MAA), annual meetings of the As
sociation for Women in Mathematics (A lt'M), the National 
Association of Mathematicians (NAM), and winter meeting 
of the Association for Symbolic Logic (ASL). 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: October 1996 
Program issue of Notices: January 1997 
Issue of Abstracts: Volume 18, Issue 1 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: October 2., 1996 
For summaries of papers to MAA organizers: To be an

nounced 

AMS-MAA Invited Addresses 

Solomon Feferman, Stanford University, Does mathemat
ics need new axioms?, Friday, 11:10 a.m. to noon. 

Michael H. Freedman, University of California, San Diego, 
Title to be announced, Wednesday, 11:10 a.m. to noon. 

AMS-MAA Sessions 
Special Session on Mathematics and Education Reform, 
organized by William Henry Barker, Bowdoin College, 
Jerry L. Bona, University of Texas at Austin, Naomi Fisher 
and Philip D. Wagreich, University of Illinois at Chicago, 
Harvey B. Keynes, University of Minnesota, and Kenneth 
C. Millett, University of California, Santa Barbara. Wednes
day morning and afternoon, Thursday morning. 

Effective Job Search Strategies, Friday, 10:00 a.m. to 
10:55 a.m. This presentation by Katy Piotrowski, Senior 
Career Advisor, Bernard Haldane Associates, is sponsored 
by the AMS-MAA-SIAM Joint Committee on Employment Op
portunities. 

Frank and Brennie Morgan Prize Recipient Lecture: The 
winner of this second annual prize as described below in 
the Prize Session will give a lecture on the subject of his 
or her work, Friday, 7:30p.m. to 8:00 p.m. 

Other AMS-MAA Events 
Mathchats and Graduate Student Reception: On Tuesday 
evening well-known mathematicians representing a wide 
range of disciplines will join interested graduate students 
for informal chats; all graduate students are invited. The 
venue will be announced in a future issue. Complimentary 
food and beverages will be served. NOTE: This event is only 

Meetings & Conferences 

for students who sign up on the Advance 
Registration/Housing (ARH) Form. There is no charge. 

Reception for First-Time Participants: The AMS Com
mittee on Membership and the MAA Committee on Mem
bership are cosponsoring a social hour on Wednesday 
from 6:00 p.m. to 7:00 p.m. 

As part of this festive occasion, the AMS and MAA will 
extend a warm welcome to participants from the Sociedad 
Mathematica Mexicana (SMM). In the spirit of strengthen
ing the ties which exist among SMM and the AMS and 
MAA, two joint invited addresses have been scheduled: 
Jorge A. Ize, UNAM (for AMS and SMM), and Carlos Imaz, 
CINESTAVE del lPN (for MAA and SMM). See the AMS and 
MAA programs for details. 

All participants (especially first-timers) are encouraged 
to come and meet some old-timers and pick up a few tips 
on how to survive the environment of a large meeting. Re
freshments will be served. 

Joint Prize Session and Reception: In order to show
case the achievements of the recipients of various prizes, 
the AMS and MAA are cosponsoring this event at 4:25 
p.m. on Thursday. A cash bar reception will immediately 
follow. All participants are invited to attend. The AMS will 
announce the recipient of the Frank Nelson Cole Prize in 
Number Theory and the Leroy P. Steele Prizes. The AWM 
will present the Louise Hay Award for Contributions to 
Mathematics Education. The MAA prizes include the Deb
orah and Franklin Tepper Haimo Awards for Distinguished 
College or University Teaching of Mathematics, the Chau
venet Prize, the Yueh-Gin Gung and Dr. Charles Y. Hu 
Award for Distinguished Service to Mathematics, and Cer
tificates of Meritorious Service. Also to be awarded is the 
Frank and Brennie Morgan Prize for Outstanding Research 
in Mathematics by an Undergraduate Student, cospon
sored by AMS, MAA, and the Society for Industrial and Ap
plied Mathematics. 

1 03rd Annual Meeting of the AMS 
AMS Invited Addresses 

Edward Bierstone, University of Toronto, Title to be an
nounced, Saturday, 2:15p.m. to 3:05p.m. 

Persi Diaconis, Harvard University, Title to be announced, 
(AMS Josiah Willard Gibbs Lecture), Wednesday, 8:30p.m. 
to 9:30p.m. 

Jorge A. Ize, University Nacional Autonoma de Mexico, Title 
to be announced, (AMS and SMM Invited Address), Thurs
day, 2:15p.m. to 3:05p.m. 

Nancy J. Kopell, Boston University, Networks of neurons 
as dynamical systems: Biophysics and geometry, Wednes
day, 10:05 a.m. to 10:55 a.m. 

Cathleen Morawetz, Courant Institute of Mathematical 
Sciences, New York University, Mathematics to the rescue: 
Some personal recollections, (AMS Retiring Presidential 
Address), Thursday, 3:20p.m. to 4:10p.m. 

Mikhail Shubin, Northeastern University, Title to be an
nounced, Friday, 10:05 a.m. to 10:55 a.m. 
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Mary Silber, Northwestern University, Title to be announced, 
Thursday, 11:10 a.m. to noon. 

Daniel W. Stroock, MIT, Title to be announced (AMS Col
loquium Lecture), Wednesday through Friday, 1:00 p.m. to 
2:00p.m. 
William T. Trotter, Arizona State University, Title to be an
nounced, Friday, 9:00a.m. to 9:50a.m. 

AMS Special Sessions 

Algebraic Combinatorics, Adriano M. Garsia and Jeffrey 
B. Remmel, University of California, San Diego; Friday af
ternoon, Saturday morning and afternoon. 
Analysis, Diffusions and PDEs on Fractals, Jun Kigami, 
Kyoto University, Kyoto, Japan, and Michel L. Lapidus, 
University of California, Riverside; Friday afternoon, Sat
urday morning and afternoon. 

Banach Algebras, John Duncan, University of Arkansas, and 
Michael M. Neumann, Mississippi State University; Wednes
day afternoon, Thursday morning and afternoon. 

Commutative Algebra, Roger A. Wiegand and Sylvia Mar
garet Wiegand, University of Nebraska; Wednesday after
noon, Thursday morning and afternoon. 

Computational Algebraic Geometry, Reinhard Lauben
bacher, New Mexico State University, and Donal B. O'Shea, 
Mount Holyoke College; Wednesday morning and after
noon, Thursday morning. 

Dynamics of Networks and Neurons, Nancy J. Kopell, 
Boston University, and David H. Terman, Ohio State Uni
versity; Wednesday afternoon, Thursday morning and af
ternoon. 
Finsler Geometry, David Bao, University of Houston, S. S. 
Chern, University of California, Berkeley, and Zhongmin 
Shen, Indiana University-Purdue University at Indianapo
lis; Friday morning and afternoon, Saturday morning. 

Geometric Function Theory in One and Several Complex Vari
ables, Carl H. FitzGerald, University of California, San 
Diego, Ian Graham, University of Toronto, and David 
Minda, University of Cincinnati; Wednesday morning and 
afternoon, Thursday morning. 

History of Mathematics, Karen H. Parshall, University of Vir
ginia, and James J. Tattersall, Providence College; Friday 
morning and afternoon, Saturday morning. 
Homotopy Theory, Paul G. Goerss, University of Washing
ton, and James P. Lin, University of California, San Diego; 
Friday and Saturday mornings and afternoons. 

Interactions Between Ergodic Theory and Number Theory, 
Lawrence W. Baggett, University of Colorado, Herbert An
tonio Medina, Loyola Marymount University, and Kathy 
Donovan Merrill, Colorado College; Friday morning and af
ternoon, Saturday morning. 

Mathematics of Industry, Government and Business: A Sur
vey, Desiree A. Beck, Washington, DC; Wednesday morn
ing, Thursday morning and afternoon. 

Noncommutative Geometry and Applications, I, Carla E. 
Farsi, Jeffrey Stephen Fox, and Guoliang Yu, University 

of Colorado; Wednesday afternoon, Thursday morning and 
afternoon. 
Nonlinear Wave Equations, Mark J. Ablowitz, University of 
Colorado, Samuel Shanpu Shen, University of Alberta, and 
Stephanos Venakides, Duke University;Wednesdaymorn
ing and afternoon, Thursday morning. 
On the Contributions of john F. Nash, ]r., William F. Lucas, 
Claremont Graduate School, John E. Morrill, DePauw Uni
versity, and Joel Spruck, Johns Hopkins University; Thurs
day afternoon, Friday morning and afternoon, Saturday 
morning. 
Partially Ordered Sets, Henry A. Kierstead and William T. 
Trotter, Arizona State University; Friday afternoon, Satur
day morning and afternoon. 

Recent Advances in Set Theory, Matthew D. Foreman, Uni
versity of California, Irvine; Wednesday afternoon, Thurs
day morning and afternoon. 

Recent Developments in C* Algebras and Operator Spaces, 
Hauxin Lin, University of Oregon, Zhong-Jin Ruan, Uni
versity of Illinois, and S. Zhang; Friday afternoon, Satur
day morning and afternoon. 

Research in Mathematics by Undergraduates, John E. Meier, 
Lafayette College, and Leonard A. VanWyk, Hope College; 
Wednesday morning and afternoon, Thursday morning. 

Research in Undergraduate Mathematics Education, M. 
Kathleen Heid, Pennsylvania State University, and David 
M. Mathews, Central Michigan University; Thursday and Fri
day mornings. 

Spectral Geometry for Noncompact Manifolds, Leonid Fried
lander, University of Arizona, and Mikhail A. Shubin, 
Northeastern University; Friday afternoon, Saturday morn
ing and afternoon. 
Stochastic Modelling, Raisa Epstein Feldman and Glen H. 
Swindle, University of California, Santa Barbara; Wednes
day, Thursday and Friday mornings, and Wednesday af
ternoon. 
Wavelets, Multi Wavelets and their Application, Akram Al
Droubi, National Institute of Health, and EnBing Lin, Uni
versity of Toledo; Friday afternoon, Saturday morning and 
afternoon. 

Contributed Papers: There will be sessions for con
tributed papers of ten minutes' duration. Contributed pa
pers will be grouped by related Mathematical Reviews sub
ject classifications into sessions insofar as possible. The 
title of each paper accepted and the time of presentation 
will be listed in the program of the meeting. See the be
ginning of this article for pertinent deadlines. 

Any presenter who finds it impossible to give the talk 
after the abstract has been submitted should notify the ab
stracts coordinator as soon as possible at j pf@ams . o rg or 
401-455-4182. 

Other AMS Sessions 
Graduate Student Workshop, Wednesday, 9:00 a.m. to 
10:5 5 a.m. This workshop, organized by Deborah Hughes 
Hallett, Harvard University, and Samuel M. Rankin ill, 
AMS, focuses on obtaining employment as a mathemati-
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OCTOBER 1996 

Meetings & Conferences 

San Diego City 
College 

Hotels and Convention Center 

1. Best Western Bayside Inn 7. Holiday Inn on the Bay 

2. Bristol Court 8. Horton Grand 

3. Clarion Bayview 9. Howard Johnson Harborview 

4. Comfort Inn 10. Marriott Hotel and Marina (Hqtrs) 

5. Doubletree Hotel 11. Radisson Hotel Harborview 

6. Embassy Suites 12. Wyndham Emerald Plaza 

13. San Diego Convention Center 
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How to Obtain Hotel Accommodations 

• subject to I 0.5% sales/occupancy tax • all major credit cards • one night deposit by check 
• include $6 fee to offset geneml meeting expenses (see How to 

Register in Advance section for explanation) 
• personal checks with personal lD and/or credit card backup 
• 48-hour cancellation policy for all hotels except Radisson (24-hour 

cancellation policy) 

• credit card: VISA, MC, AMEX (cards may be charged one night 
deposit) 

• only certified students or unemployed mathematicians qualify for 
listed student rates 

• see ARH Form for detailed mte structure of each property 

Hotel Information: 

• $350 penalty at Holiday Inn for rooms cancelled less thart 48 hours 
before scheduled arrival date 

Special Services: Deadlines: 
• children free, where appropriate, in existing beds only • all hotels, with the exception of historical hotels, are working 

toward being in compliance with the Americans· with Disabilities Act 
• room lottery qualification: October 31 

• limited nonsmoking rooms • reservations through MMSB: November 15 
• check-in: 3 or 4 p.m./ check-Out: 11 a.m. or noon 
• distances to Convention Center (CC) indicated under each caption 

• changes/cancellations through MMSB: December 9 
• convention rates based on availability only after December 18 

(ADA) . 
• special needs should be clearly indicated on the ARH form 

Marriott Hotel & Marina Embassy Suites Wyndham Emerald Plaza Doubletree Hotel Clarion Hotel Bay View 
(headquarters - next door to CC) (.5 miles to CC) Hotel (.5 miles to CC) (.25 miles to CC) 

333 West Harbor Drive 601 Pacific Highway 
(.9 miles to CC) 

910 Broadway Circle 660 K Street 
San Diego, CA 92101-7700 San Diego, CA 9210 I 400 West Broadway San Diego, CA 9210 I San Diego, CA 921 0 I 
(619) 234-1500 (619) 239-2400 San Diego, CA 9210 I (619) 239-3082 (800) 766-0234, (619) 696-0234 
bayview single/double- $140 single/double - $128 single/double- $108 single/double - $99 
cityview single/double - $120 (619) 239-4500 

student single/double - $95 (limited student single/double - $89 student single/double - $118 (limited single/double - $112 student (cityview) single/double- $100 availability) student single/double - $102 
availability) 

restaurant, lounge, bar, health spa, ironing 
restaurants, lounges, pub, fitness center rates include full cooked-to-order breakfast restaurants, lounge, servi bars, restaumnt, lounge, health club, heated boards/irons, hair dryers in all rooms, 
(incl. outdoor heated pool, game room, daily, all rooms are one-bedroom suites irons/ironing boards, coffee makers, hair pool, coffee makers, ironing boards/irons, servi bars and balconies with sliding glass 
tennis club), bakeshop, parking- $9, with refrigerators, coffee makers, ironing dryers in all rooms, fitness club, outdoor hair dryers, two phone lines in all fOO!l\S, doors in some rooms, dataports in all 
windows in rooms open, desks, servi bars, boards/irons, microwaves, servi bars, two heated pool with jacuzzi, complimentary parking- $10, windows in rooms open, rooms (but have to unplug phone), parking 
three phone lines in all rooms, children phone lines in all rooms, parking- $7, airport shuttle, glass elevators, parking - children free- under 17 yrs. - $8, children free - under 18 yrs. · 
free-under 18 yrs. complimentary airport shuttle, children $11 , children free - under 13 yrs. 

free - under 14 yrs., strongly 
recommended for students 

(Continued on next page) 
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Horton Grand Hotel 
(.4 miles to CC) 

311 Island Avenue 
San Diego, CA 9210 I 
(800) 542-1886, (619) 544-1886 
single/double - $99 

historic hotel with Victorian ambiance, 
restaurant, bar, lounge, one queen-sized 
bed and antiques in each room, some 
rooms have windows that open, luggage 
handling- $4, valet parking ($8) only, 
children free -under 12 yrs., two-person 
limit per room 

Howard Johnson 
Harborview 
( 1.25 miles to CC) 

1480 Seventh Avenue 
San Diego, CA 92101 
(800) 404-6835 
single/double - $69 

daily complimentary continental breakfast, 
restaurant. laundromat, outdoor pool, 
coffee makers, balconies, and dataports 
(have to unplug phone) in some rooms, 
free parking, complimentary airport 
shuttle, shuttle to Convention Center can 
be pre-arranged, children free - under 18 
yrs. 

How to Obtain Hotel Accommodations (Continued) 

Bristol Court Hotel 
(.6 miles to CC) 

1055 First Avenue 
San Diego, CA 921 0 I 
(619) 232-6141 
single/double - $83 
student single/double - $79 

daily complimentary continental breakfast, 
restaurant, pub, health club, refrigerators 
and two phone lines in rooms, windows in 
rooms open, valet parking ($10) only, 
children free - under 12 yrs. 

Comfort Inn Downtown 
( 1.25 miles to CC) 

719 Ash Street 
San Diego, CA 921 0 I 
(800) 228-5150 
(619) 232-2525 
single/double - $59 

daily complimentary continental breakfast, 
laundromat, free parking, children free
under 18 yrs. 

Holiday Inn on the Bay 
(.9 miles to CC) 

1355 North Harbor Drive 
San Diego, CA 92101 
(800) 877-8920, (619) 232-3861 
single- $79, double- $89 
(guaranteed bayview - additional $20) 

restaurant, lounge, outdoor heated pool, 
laundry facilities, ironing boards/irons, 
coffee makers in all rooms, king-bedded 
rooms have sofa beds, dataports (have to 
unplug phone) in rooms, sliding doors in 
rooms, complimentary airport shuttle, 
parking- $10, children free- under 12 yrs. 

Radisson Hotel 
Harborview 
(.9 miles to CC) 

1646 Front Street 
San Diego, CA 92101 
(619 239-6800 
single/double- $72 
student single/double - $62 

restaurant, lounge, outdoor pool, health 
club, coffee makers and dataports (have to 
unplug phone) in some rooms, windows in 
rooms open, complimentary airport 
shuttle, 
parking - $6, children free - under 19 yrs. 

Alternative Housing 

The following are clean lower-priced properties that can be called directly. They are all 
located more than 2 miles (with exception of dowtown properties) from the CC and offer 
rates ranging from $29 to $59 single/double, based on availability. 

Days Inn Downtown 
1449 Ninth Avenue 
San Diego, CA 92101 
(619) 239-9113 

Rodeway Inn* 
833 Ash Street 
San Diego, CA 92101 
(800) 228-2000 

Parkside Inn 
Eleventh & A Street 
San Diego, CA 92101 
(619) 232-760 I 

Days Inn Harbor View* 
1919 Pacific Highway 
San Diego, CA 9210 I 
(800) 822-2820 

Thriftlodge Downtown 
1345 Tenth A venue 
San Diego, CA 92101 
(619) 234-6344 

Chula Vista Travelodge 
394 Broadway 
Chula Vista, CA 91010 
(800) 578-7878 

• Strongly recommended by the MMSB 

Travelodge (Embarcadero Harbor) 
1305 Pacific Highway 
San Diego, CA 9210 I 
(619) 233-0398 

Travelodge (Balboa Park) 
840 Ash Street 
San Diego, CA 9210 I 
(800) 255-3050 

Best Western Bayside 
Inn 
(I mile to CC) 

555 W. Ash Street 
San Diego, CA 92101 
(619) 233-7500 
single/double - $75 
student single/double - $65 

restaurant (closed for dinner on weekends), 
lounge, outdoor pool, dataports (have to 
unplug phone) in rooms, complimentary 
coffee/tea in lobby, free parking, 
complimentary airport shuttle, children 
free - under 13 yrs. 
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Meetings & Conferences 

cal scientist. The goal is to provide students with a broad 
introduction to the profession of mathematics, and to 
those factors which will enable successful careers, whether 
in academia or industry /business. 

e-MAlli on the World Wide Web: Wednesday, 10:00 a.m. 
to 10:55 a.m., organized by Wendy A. Bucci and Ralph E. 
Youngen, AMS. Discover e-MATH, the premiere online re
source for information in the mathematical sciences, fea
turing MathSciNet (Mathematical Reviews on the Web); 
electronic versions of primary AMS journals and electronic
only journals; the electronic AMS Bookstore; employment 
information; mathematical meetings listings and infor
mation; the AMS preprint server; an online membership di
rectory; and more! 

Careers for Mathematicians in Industry, Government, 
and Business, Wednesday, 2:15p.m. to 4:15p.m., organized 
by Ruth Williams, University of California, San Diego, and 
sponsored by the Committee on the Profession. This panel 
will feature a selection of mathematicians working in in
dustry, business, and government. Issues to be addressed 
by the panelists include the nature of their work, how they 
found their jobs, useful aspects of their graduate training, 
and desirable skills. Presentations by the panelists will be 
followed by a question and answer period. 

How Mathematics Can Compete in the Modern Uni
versity, Wednesday, 2:15p.m. to 3:15p.m., moderated by 
Morton Lowengrub, Indiana University, and sponsored by 
the AMS Task Force on Excellence in Mathematics Schol
arship. 

Beyond Rochester: Lessons for the Future, Wednesday, 
4:30p.m. to 6:00p.m., sponsored by the Committee on the 
Profession. Panelists in this discussion organized by Frank 
Gilfeather, University of New Mexico, will address the ways 
in which the growing wave of restructuring and reorgani
zation in academia-reengineering in business and indus
try-is affecting mathematical sciences departments. The 
focus of the presentations and subsequent discussion will 
be on strategies that minimize the negative impact of such 
a reorganization on mathematics departments and to seize 
opportunities such a reorganization can present for de
partmental advancement. 

Public Awareness of Mathematics via the Classroom, 
Friday, 2:30p.m. to 4:00p.m. This panel discussion, spon
sored by the Committee on Science Policy Panel, will be mod
erated by William H. Jaco, Oklahoma State University. 

Committee on Science Policy Government Speaker, Fri
day, 4:20p.m. to 5:10p.m., Neal F. Lane, National Science 
Foundation, Problem solving in complex societies. 

Third International Mathematics and Science Study 
(TIMSS), Saturday, 8:30a.m. to 10:00 a.m., panel discussion 
sponsored by the Committee on Education. James Stigler, 
Department of Psychology, University of California, Los An
geles, and Alfred Manaster, University of California, San 
Diego, will present methods and results of the TIMSS video
tape classroom study. This study is the first-ever interna
tional survey of mathematics teaching practices in repre
sentative samples of classrooms. The presentation will 
include video examples and detailed analyses of the math
ematical content of German, Japanese, and American eighth
grade mathematics lessons. 

Continuing Professional Development, Saturday, 
1:00 p.m. to 2:30p.m., panel discussion sponsored by the 
Committee on the Profession, the Committee on Education, 
and the Young Mathematicians Network. Career develop
ment issues of particular interest to recent Ph.D.s will be 
discussed, including questions related to establishing and 
maintaining a research program while at small colleges and 
universities or while employed in temporary positions. 
Other issues that may be discussed include balancing 
teaching and research, submitting publications, applying 
for grants, and a general overview of how to be an acade
mic mathematician and launch an academic career. 

Meeting with Members of Congress, Saturday, 2:00p.m. 
to 3:00p.m. Information on how to initiate contact and to 
improve chances for communicating ideas successfully to 
members of Congress and their staffs is the focus of this 
workshop lead by Lisa A. Thompson, JPBM Congressional 
Associate, and Samuel M. Rankin m, AMS. Cosponsored 
by the Joint Policy Board for Mathematics (JPBM). 

Other AMS Events 
Council Meeting: Tuesday, 1:00 p.m. to 10:00 p.m. 

Business Meeting: Saturday, 11:45 a.m. to 12:15 p.m. The 
secretary notes the following resolution of the Council: Each 
person who attends a Business Meeting of the Society shall 
be willing and able to identify himself as a member of the 
Society. In further explanation, it is noted that each per
son who is to vote at a meeting is thereby identifying him
self as and claiming to be a member of the American Math
ematical Society. The Society has a Committee on the 
Agenda for Business Meetings. The purpose is to make Busi
ness Meetings orderly and effective. The committee does 
not have legal or administrative power. It is intended that 
the committee consider what may be called "quasipoliti
cal" motions. The committee has several possible courses 
of action on a proposed motion, including but not re
stricted to: 

(a) doing nothing, 

(b) conferring with supporters and opponents to arrive at 
a mutually accepted amended version to be circulated in 
advance of the meeting, 

(c) recommending and planning a format for debate to 
suggest to a Business Meeting, 

(d) recommending referral to a committee, and 

(e) recommending debate followed by referral to a com
mittee. 

There is no mechanism that requires automatic sub
mission of a motion to the committee. However, if a mo
tion has not been submitted through the committee, it 
may be thought reasonable by a Business Meeting to refer 
it rather than to act on it without benefit of the advice of 
the committee. The committee consists of James A. Don
aldson, Robert M. Fossum (chair), and Steven G. Krantz. 

In order that a motion for this Business Meeting receive 
the service offered by the committee in the most effective 
manner, it should be in the hands of the secretary by De
cember 13, 1995. 
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AMS Short Courses 
There will be two Short Courses held January 6-7, just 

before the Joint Mathematics Meetings. Complete de
scriptions, including synopses and reading lists provided 
by the speakers, is included in an article beginning on 
page 1296. 

Applications of Computational Algebraic Geometry, or
ganized by David Cox, Amherst College, and Bernd Sturm
fels University of California at Berkeley. 

Mathematical Finance, organized by David Heath, Cor
nell University, and Glen Swindle, University of California 
at Santa Barbara. 

80th Annual Meeting of the MAA 

MAA Invited Addresses 

Carlos Imaz, CINESTAV del lPN. To be announced, Wednes
day, 2:15p.m. to 3:05p.m. (MAA-SMM) 

james Kaput, University of Massachusetts at Dartmouth. 
The deepening impact of technology on mathematics and 
the means by which it can be learned and taught: The case 
of mathematics of change and variation, Wednesday, 
3:20p.m. to 4:10p.m. 

Harold W. Kuhn, Princeton University. A half century of 
game theory, Wednesday, 9:00a.m. to 9:50a.m. 

Morris Hirsch, University of California at Berkeley. Myth, 
meaning, and metaphor in mathematics, Thursday, 
9:00a.m. to 10:55 a.m. 

Christine Shoemaker, Cornell University. To be announced, 
Friday, 2:15p.m. to 3:05p.m. 

Guershon Harel, Purdue University. A fundamental prin
ciple of learning and its application in modifying students' 
conceptions of mathematical proof, Saturday, 9:00 a.m. to 
9:50a.m. 

Dan Kalman, MAA. Automatic differentiation: Computing 
derivative values without derivative formulas, Saturday, 
10:05 a.m. to 10:55 a.m. 

MAA Minicourses 
For full descriptions please see MAA's FOCUS. 

Minicourse #1: Projects for Precalculus, organized by 
Janet Andersen and Todd Swanson, Hope College. Part A: 
Thursday, 8:00 a.m. to 10:00 a.m.; Part B: Thursday, 
2:15p.m. to 4:10p.m. Enrollment limit: 80. Cost: $45. 

Minicourse #2: Developing Units and Projects for Fun
damental Mathematics Courses, organized by Linda R. 
Sons, Northern Illinois University. Part A: Wednesday, 
2:15 p.m. to 4:15 p.m.; Part B: Thursday, 8:00 a.m. to 
10:00 a.m. Enrollment limit: 80. Cost: $45. 

Minicourse #3: The Use of Hand-Held Numerical, Graph
ical, and Symbolic Algebra Devices in the Teaching and 
Learning of Calculus, organized by Wade Ellis, West Val
ley College, Carl Leinbach, Gettysburg College, and Bert 
Waits, The Ohio State University. Part A: Wednesday, 
4:30p.m. to 6:30p.m.; Part B: Thursday, 2:15 p.m. to 
4:10p.m. Enrollment limit 60. Cost: $45. 

Meetings & Conferences 

Minicourse #4: Calculus Connections - A Multimedia 
Adventure, organized by Douglas Quinney, University of 
Keele. Part A: Friday, 1:00 p.m. to 3:00p.m.; Part B: Satur
day, 1:00 p.m. to 3:00p.m. Enrollment limit: 30. Cost: $65. 

Minicourse #5: Lowcost Visualization Training for Mul
tivariable Calculus: Drawing, organized by Caspar Curjel, 
University of Washington, and RoseL. Pugh, Bellevue Com
munity College. Part A: Wednesday, 8:00a.m. to 10:00 a.m.; 
Part B: Wednesday, 2:15p.m. to 4:10p.m. Enrollment limit: 
24. Cost: $65. 

Minicourse #6: The Geometry of Multivariable Calculus, 
organized by Yves Nievergelt, Eastern Washington Uni
versity. Part A: Friday, 8:00a.m. to 10 a.m.; Part B: Satur
day, 1:00 p.m. to 3:00p.m. Enrollment limit: 80. Cost $45. 

Minicourse #7: Linear Algebra Using an Interactive Text, 
organized by Eugene A. Herman, Grinnell College, Michael 
D. Pepe, Seattle Central Community College, and Robert 
T. Moore and James R. King, University of Washington. 
Part A: Friday, 8:00 a.m. to 10:00 a.m.; Part B: Saturday, 
8:00a.m. to 10:00 a.m. Enrollment limit: 30. Cost: $65. 

Minicourse #8: Mathematical Modeling and Forecasting 
with Calculators: the Differences, Interplay and New Role 
in Beginning Courses, John Kenelly, Clemson University. 
Part A: Wednesday, 8:00a.m. to 10:00 a.m.; Part B: Wednes
day, 2:15p.m. to 4:15p.m. Enrollment limit: 60. Cost: $45. 

Minicourse #9: Interdisciplinary Lively Applications Pro
j ects, organized by David C. Arney, United States Military 
Academy and Frank Giordano, COMAP. Part A: Tuesday, 
3:00p.m. to 5:00p.m.; Part B: Tuesday, 7:00p.m. to 9:00p.m. 
Enrollment limit 32. Cost $45. 

Minicourse #10: Environmental Mathematics, organized 
by Ben Fusaro, Florida State University. Part A: Wednesday, 
2:15p.m. to 4:15p.m.; Part B: Friday, 8:00a.m. to 10:00 a.m. 
Enrollment limit: 30. Cost $45. 

Minicourse #11: Teaching a Course in the History of 
Mathematics, organized by Victor Katz, University of the 
District of Columbia, and V. Frederick Rickey, Bowling 
Green State University. Part A: Tuesday, 3:00 p.m. to 
5:00 p.m.; Part B: Tuesday, 7:00 a.m. to 9:00 a.m.; enroll
ment limit: 60; registration fee: $45. 

Minicourse #12: Teaching Differential Equations Using 
a Dynamical Systems Perspective, organized by Robert De
vaney and Paul Blanchard, Boston University. Part A: Fri
day, 3:15p.m. to 5:15p.m.; Part B: Saturday, 3:15p.m. to 
5:15p.m. Enrollment limit: 80. Cost $65. 

Minicourse #13: Active and Interactive Teaching Tech
niques for the Mathematics Classroom, organized by Phyl
lis Chinn and Dale Oliver, Humboldt State University. 
Part A: Friday, 1:00 p.m. to 3:00 p.m.; Part B: Saturday, 
3:15p.m. to 5:15p.m. Enrollment limit: 40. Cost $45. 

Minicourse #14: Training Tools for TA Teaching Work
shops, organized by Marilyn McCollum, North Carolina 
State University. Part A: Tuesday, 3:00 p.m. to 5:00 p.m.; 
Part B: Tuesday, 7:00 p.m. to 9:00 p.m. Enrollment limit 
80. Cost: $45. 

Minicourse #15: Learning to Write Good Test Items that 
Allow or Require the Use of Technology, Jan Vandever, 
South Dakota State University, and Kathy Layton, Beverly 
Hills High School. Part A: Wednesday, 8:00 a .m. to 
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10:00 a.m.; Part B: Friday, 3:15p.m. to 5:15p.m. Enrollment 
limit: 80. Cost: $45. 

Minicourse #16: Technology, Modeling, Cooperative 
Learning: Putting it all Together, organized by Rosalie 
Dance and James T. Sandefur, Georgetown University. 
Part A: Wednesday, 4:30 p .m. to 6:30p.m.; Part B: Friday, 
8:00a.m. to 10:00 a.m. Enrollment limit: 40. Cost: $45. 

Minicourse #17: On Writing Class Notes and Textbooks, 
organized by Raymond Coughlin, Temple University. 
Part A: Tuesday, 3:00 p.m. to 5:00 p.m.; Part B: Tuesday, 
7:00p.m. to 9:00 p.m. Enrollment limit: 80. Cost: $45. 

Minicourse #18: Combinatorics via Functional Equa
tions, Donald R. Snow, Brigham Young University. Part A: 
Wednesday, 8:00 a.m. to 10:00 a.m.; Part B: 4:30 p.m. to 
6:30p.m. Enrollment limit: 80. Cost: $45. 

Minicourse #19: Getting Students Involved in Under
graduate Research, organized by Joseph Gallian, Univer
sity of Minnesota at Duluth, and Aparna Higgins, Univer
sity of Dayton. Part A: Thursday, 2:15 p.m. to 4:10p.m.; 
Part B: Saturday, 3:15 p.m. to 5:15 p.m. Enrollment limit: 
40. Cost: $45. 

Participants interested in attending should complete 
the MAA Minicourse Advance Registration Form found at 
the back of this issue and send it with payment directly 
to the MAA office so as to arrive prior to the November 
15 deadline. To check on availability for on-site registra
tion after the deadline, potential participants are encour
aged to call the MAA headquarters at 800-741-9416. The 
MAA reserves the right to cancel any minicourse which is 
undersubscribed. Should this occur, those registered in ad
vance will be notified and will receive a full refund. 

Because of the popularity of the minicourse program and 
the number of courses available for this meeting, the MAA 
is offering four courses on Tuesday, one day prior to the 
opening session. Since attendance at these courses will re
quire advanced planning, individuals wishing to enroll in 
Minicourses #9, 11, 14, and 17 should register in advance. 
Potential participants who do not register in advance for 
a minicourse held on Tuesday may find it impossible to 
register for the course of their choice on site. 

The MAA Minicourses are open only to persons who reg
ister for the Joint Meetings and pay the Joint Meetings reg
istration fee. If the only reason for registering for the Joint 
Meetings is to gain admission to a minicourse, this should 
be indicated by checking the appropriate box on the 
MAA Minicourse Advance Registration Form. Then, if 
the course is fully subscribed, a full refund will be made 
of the Joint Meetings advance registration fee (otherwise 
subject to the 50% rule). 

MAA Contributed Paper Sessions 
Seep. 928 in the August 1996 issue for full descriptions 
of these sessions. The deadline for submitting summaries 
to the organizers was September 5. 
• Innovations in teaching abstract algebra, organized by 

AI Hibbard, Central College, Ellen Maycock Parker, De
Pauw University, and Krystina Leganza, Ball State Uni
versity. Part 1: Wednesday, 8:00 a.m. to 10:55 a.m.; 
Part 2: Friday, 1:00 p.m. to 3:20 p.m. 

• Mathematics departments and administration: Cooper
ation or conflict?, Lida K. Barrett, United States Military 
Academy, Morton Lowengrub, Indiana University, and 
Calvin C. Moore, University of California at Berkeley. 
Part 1: Wednesday, 8:00a.m. to 10:55 a.m.; Part 2: Fri
day, 1:00 p.m. to 3:55p.m. 

• Innovations in teaching linear algebra, David C. Lay 
(LACSG), University of Maryland, and Steven J. Leon 
(ATLAST), University of Massachusetts at Dartmouth. 
Part 1: Wednesday, 2:15p.m. to 6:00p.m.; Part 2: Thurs
day, 7:00p.m. to 10:00 p.m.; Part 3: Friday, 4:05p.m. to 
6:00p.m. 

• New directions in student assessment, Richard Van
dervelde, Hope College, and Jay M. Jahangiri, Kent 
State University. Part 1: Wednesday, 2:15 p.m. to 
6:00p.m.; Part 2: Thursday, 2:15 p.m. to 4:10p.m. 

• The use of hand-held technology in the teaching and 
learning of mathematics, organized by Marcelle Bess
man, Jacksonville University, V. J. Ramm.amurthy, North
ern Florida State University, and Bert K. Waits, The Ohio 
State Unversity. Part 1: Thursday, 8:00a.m. to 12:00 p.m.; 
Part 2: Saturday, 3:00p.m. to 5:30p.m. 

• Assessment for better learning: Assessing teaching and 
learning in a climate of change, organized by Bonnie 
Gold, Wabash College, Annalisa Crannell, Franklin & Mar
shall College, and Ahmed Zayed, University of Central 
Florida. Part 1: Thursday, 8:00a.m. to 12:00 p.m.; Part 2: 
Saturday, 1:00 p.m. to 2:50p.m. 

• Innovations in courses before calculus: Implementing the 
crossroads standards, organized by Ray E. Collings, 
Dekalb College Central Campus, and Janet Ray, Seattle 
Central Community College. Part 1: Thursday, 2:15p.m. 
to 4:10p.m.; Part 2: Saturday, 3:00p.m. to 5:30p.m. 

• The uses of history in the teaching of mathematics, or
ganized by Florence Fasanelli, Victor J. Katz, Univer
sity of the District of Columbia, and V. Frederick Rickey, 
Bowling Green State University. Thursday, 7:00 p.m. to 
10:00 p.m. 

• Development programs that work, organized by Mer
cedes McGowen, William Rainey Harper College, and 
Jacqueline B. Giles-Giron, Houston Community Col
lege. Part 1: Friday, 8:00a.m. to 10:55 a.m.; Part 2: Sat
urday, 1:00 p.m. to 2:50p.m. 

• Teaching the practice of statistics at all levels, organized 
by K. L. D. Gunawardena, University of Wisconsin
Oshkosh, Anne Sevin, Framingham State College, Chi
tra Gunawardena, University of Wisconsin Center-Fox 
Valley. Part 1: Friday, 8:00a.m. to 10:55 a.m.; Part 2: Sat
urday, 8:00a.m. to 10:55 a.m. 

• Needed connections: Preparation of teachers K -12, or
ganized by Mary Lindquist, Columbus College, Patrick 
Collier, University of Wisconsin-Oshkosh, and Albert 
Otto, Illinois State University. Part 1: Friday, 8:00 a.m. 
to 10:55 a.m.; Part 2: Saturday, 3:00p.m. to 5:30p.m. 

• Establishing and maintaining undergraduate research 
programs in mathematics, organized by Emelie Ken
ney, Siena College, and Joseph Gallian, University of Min
nesota-Duluth. Part 1: Friday, 8:00a.m. to 10:55 a.m.; 
Part 2: Saturday, 8:00a.m. to 10:55 a.m. 
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• Environmental mathematics-Getting it into the cur
riculum, Ben Fusaro, Florida State University, and Pa
tricia Kenschaft, Montclair State University. Part 1: Fri
day, 4:05 p.m. to 6:00 p.m.; Part 2: Saturday, 1:00 p.m. 
to 3:00p.m. 

• Interdisciplinary courses-integrating mathematics and 
other disciplines, Agnes M. Rash and Sandra Fillebrown, 
St. Joseph's University. Saturday, 1:00 p.m. to 5:30p.m. 

Other MAA Sessions 
Using Real-World Data to Motivate the Teaching and 
Learning of Mathematics, Wednesday, 8:00 a.m. to 
9:20 a.m., organized by Florence S. Gordon, New York In
stitute of Technology, and Sheldon P. Gordon, Suffolk 
Community College. The use of real-world data to motivate 
the teaching and learning of mathematics is one of the 
strong threads that runs through much of the reform 
movement in mathematics. Employing real-world data can 
simultaneously motivate both the mathematical develop
ment and the students's appreciation for the value of math
ematics. This use of data is beginning to permeate all lev
els of the undergraduate curriculum, in courses ranging 
from introductory algebra through precalculus and on to 
calculus and differential equations. The panelists will 
demonstrate that these ideas can and should assume a cen
tral role across the entire curriculum by driving the math
ematics and convincing the students that the mathemat
ics they learn is connected directly to the world around 
them. 

NSF Funded Projects under the DUE Interdisciplinary 
Initiative, Wednesday, 8:00a.m. to 9:20a.m., organized by 
Frank Giordano, COMAP. Sponsored by the Committee on 
Undergraduate Programs in Mathematics (CUPM). This 
committee is conducting a two-year study to promote and 
disseminate successful interdisciplinary efforts. One of 
the products of the study will be a volume published by 
the MAA treating disciplinary perspectives, success stories, 
faculty preparation needs, establishing interdisciplinary 
communication, and administrative "hurdles". There will 
be an opportunity to discuss the objectives and status of 
each funded project. 

Grass Roots Projects and Interdisciplinary Success 
Stories, Wednesday, 9:30a.m. to 10:50 a.m., organized by 
Frank Giordano, COMAP. Sponsored by the Committee on 
Undergraduate Programs in Mathematics (CUPM). This 
committee is conducting a two-year study to promote and 
disseminate successful interdisciplinary efforts. One of 
the products of the study will be a volume published by 
the MAA treating disciplinary perspectives, success stories, 
faculty preparation needs, establishing interdisciplinary 
communication, and administrative "hurdles". This panel 
will focus attention on projects that have been successful 
without major funding. 

Advising in and about Graduate School, Wednesday, 
9:30a.m. to 10:50 a.m., organized by David Lutzer, William 
and Mary College, and Bettye Anne Case, Florida State Uni
versity. This panel presentation will deal with advising un
dergraduate mathematics majors about graduate school 
possibilities in mathematics and in other disciplines and 

Meetings & Conferences 

with problems of advising mathematics graduate students 
early in their graduate careers. 

Where Will Mathematics Be When the Sludge Hits the 
Fan?, Wednesday, 9:30a.m. to 10:50 a.m., organized by Ben 
Fusaro, Florida State University, and Patricia Kenschaft, 
Montclair State University. 

Orientation and Supervision of Part-Time Instructors, 
Thursday, 2:15 p.m. to 4:10p.m., organized by Susan 
Lenhart, University of Tennessee. This panel features is
sues concerning part-time instructors. These issues in
clude approaches to orientation, supervision, and benefits 
offered to part-time instructors. We will also discuss how 
widespread is the practice of hiring part-time instructors. 
Panelists include Fran Rosamond of National University 
(San Diego) and Stephen Rodi, Austin Community College. 

Undergraduate Mathematics Education: Visions for 
the Future, Thursday, 2:15p.m. to 4:10p.m., organized by 
Judy Holdener, United States Air Force Academy. What will 
come of calculus reform 2 5 years from now? What role will 
technology play in undergraduate mathematics courses 
of the future? How will the needs of other disciplines in
fluence the way mathematics is taught? Panelists, includ
ing Sally Fischbeck, Rochester Institute of Technolgy; 
Jerry Uhl, University of Illinois; and Ignatios Vakalis, Cap
ital University, will provide their forecasts of the years to 
come in collegiate math education. 

Mathematics Teaching and the Learning-Disabled Stu
dent, Thursday, 2:15p.m. to 4:10p.m., organized by Keith 
Devlin, St. Mary's College. 

Issues and Dilemmas in the Mathematical Preparation 
of K-12 Teachers: What Mathematics and How Should It 
Be Organized?, Thursday, 2:15p.m. to 4:10p.m., organized 
by James R. Boone, Texas A&M University, Jane Schielack, 
Texas A&M, Paul Trafton, University of Northern Iowa, 
and AI Cuoco, Education Development Corporation. The 
panel session, with working-group followup, will address 
current guidelines for mathematics teacher preparation. 
How well do existing programs meet the complex needs 
of the newly trained teachers? Panelists will present recent 
efforts to develop guidelines for preparation programs, and 
small groups will address and report on the focus ques
tions provided. This session will serve as an introduction 
to the contributed paper sessions on preparation of teach
ers K-12. 

Reunion for Calculus Reform Workshop Participants, 
Thursday, 7:00 p.m. to 8:30 p.m., organized by Donald B. 
Small, United States Military Academy. 

STATS Workshop Participants Reunion, Thursday, 
7:00p.m. to 8:30p.m., organized by K. L. D. Gunawardena, 
University of Wisconsin-Oshkosh. 

Student Chapters Special Paper Session, Friday, 
8:00a.m. to 10:55 a.m., organized by Karen Schroeder, Bent
ley College. The MAA Student Chapters Session serves as 
a forum for the exchange of ideas among advisors to in
dividual chapters and section coordinators. Each fifteen
minute talk will focus on one or several activities imple
mented by a campus chapter or by a section or on activities 
supported by the Exxon grants. If you are interested in pre
senting a paper on your Student Chapter activities, please 
submit the title and an abstract of the proposed talk, in-
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eluding your name, affiliation, address, telephone number, 
e-mail address, and whether you are a chapter advisor or 
a section coordinator. 

Innovative Programs Using Technology in Mathematics 
Service Courses, Friday, 8:00a.m. to 10:55 a.m., organized 
by Susan S. Lenker, Central Michigan University, and Bost
wik F. Wyman, The Ohio State University. Under a grant 
from the Annenberg/CPB Project and the National Science 
Foundation as well as matching funds from Central Michi
gan University, a national competition was initiated to 
award prizes for projects that best demonstrate innova
tive uses of technology in the teaching of college-level 
mathematics service courses (Developmental Math, Pre
calculus, Quantitative literacy, Business Math, and Intro
ductory Statistics). The top five award winners, selected by 
a panel of nationally renowned mathematicians and tech
nology experts, will discuss their projects. The grand prize 
winner will be announced and awards will be presented. 

Developing Statistical Indicators for Monitoring and 
Improving Undergraduate Mathematics Education, Friday, 
8:00a.m. to 9:20 a.m., organized by Kenneth Travers, Uni
versity of Illinois, Urbana-Champaign. Faculty members, and 
especially department chairs, face a host of questions as 
they look for ways to improve their undergraduate math
ematics programs. This panel will report on a three-year 
project that has identified major categories of issues to be 
considered in monitoring the quality of undergraduate 
mathematics, especially the first two years. The final re
port of the project (available at the meeting) proposes the 
sort of data needed as one looks for informed answers to 
questions about program quality. Panel members Paul 
Weichsel, University of Illinois at Urbana-Champaign; Alan 
Jacobs, Scottsdale (AZ) Community College; Carolyn Ma
honey, California State University at San Marcos, will pro
pose and discuss illustrative statistical indicators that have 
greatest relevance to their own departmental needs and pri
orities. Discussants John A. Dossey, Illinois State Univer
sity; Curtis McKnight, University of Oklahoma; Janet Ray, 
Seattle Central Community College; Alan Schoenfeld, Uni
versity of California at Berkeley, are co-authors of the pro
ject's final report. 

Presentations by New or Recent Ph.D.s in the Math
ematical Sciences, Friday, 8:30a.m. to 10:55 a.m., poster 
session organized by Kevin Charlwood, Saint Leo College, 
and James R. C. Leitzel, University of New Hampshire. 
There may also be presentations by graduate students. 
Cosponsored by the Young Mathematicians Network and 
Project NExT. 

Teaching Precollege Mathematics, Friday, 7:00p.m. to 
8:00 p.m., organized by Kevin Charlwood, Saint Leo Col
lege, and cosponsored by MAA and the Young Math
ematicians Network. This panel will focus on the prospects 
of new or recent Ph.D. mathematicians teaching pre
college-level mathematics. 

SUMMA Workshop, Friday, 8:00 a.m. to 9:20 a.m., or
ganized by William Hawkins, Mathematical Association of 
America. This presentation on intervention projects for mi
nority precollege students is organized by William A 
Hawkins, director of the MAA's Strengthening Underrep
resented Minority Mathematics Achievement (SUMMA) Pro-

gram. Presenters will include Richard Gillman, Valparaiso 
University, and Donald St. Mary, University of Massachu
setts-Amherst. There will be ample time for questions and 
interchange with the presenters. 

Women and Mathematics: Case Studies of Intervention 
Programs, Friday, 9:30a.m. to 10:50 a.m., organized by Vir
ginia E. Knight, Meredith College, and Carole B. Lacom
pagne, U.S. Department of Education. The MAA has long 
supported programs to encourage young women to con
tinue their study of mathematics. Panel members will give 
case studies of exemplary intervention programs for 
women. The audience will be engaged in discussing ac
tivities to encourage young women in the mathematical sci
ences. 

A Roundtable Discussion with the Client Disciplines, 
Friday, 9:30 a.m. to 10:50 a.m., organized by Sheldon P. 
Gordon, Suffolk Community College. Significant changes 
are taking place in the fields that use mathematics, and 
these changes are beginning to impact the way that future 
engineers, physical scientists, and social scientists are 
being educated. Many of the changes in the client disci
plines mirror the same kind of changes we see across the 
mathematics curriculum. Others have major implications 
for what we teach and how we teach the mathematics. In 
this panel discussion, leaders in the educational movements 
in a variety of other disciplines will describe the changes 
taking place both in the practice and in the education in 
their fields and the implications for mathematics. Spon
sored by CRAFTY. 

ILl Projects (poster session), Friday, 1:00 p.m. to 
3:20p.m., organized by Earl D. Fife, Calvin College. 

Careers for Mathematics Majors in Financial Risk 
Management, Friday, 2:00p.m. to 3:20p.m., organized by 
John Kenelly, Clemson University, and Matt Hassett, Ari
zona State University. Most mathematicians are familiar 
with the actuarial profession as a source of careers for 
mathematics majors. It is less well known that modern fi
nancial risk management has provided interesting Wall 
Street careers for mathematicians. Panelists in this session 
will include both actuaries and mathematically trained 
professionals working in finance. They will discuss their 
careers and trends in their fields. Faculty who work with 
actuarial students will be especially interested in hearing 
how new directions in actuarial science will be reflected 
in updates in the actuarial examination system. 

Teaching Awards Presentations, Friday, 3:20p.m. to 
5:00p.m. 

How to Get a Job at a Two-Year College, Friday, 
4:40 p.m. to 6:00p.m., organized by Stephen Rodi, Austin 
Community College, Rikki Blair, Lakeland Community 
College, Phil Cheifetz, Nassau Community College, Ray 
Collings, DeKalb College, Wanda Garner, Cabrillo College, 
and Janet Ray, Seattle Central Community College. De
partment chairs and senior faculty members from two-year 
colleges across the country will share their experience 
and insights on how to get hired for mathematics positions 
at their schools. Their comments will cover a full range of 
topics including how to prepare while in graduate school, 
how to locate available jobs, what community colleges are 
looking for in applicants, how to present your teaching ere-
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dentials, how to handle the interview, and how the com
munity college world differs from the university setting. 
An extended questions-from-the-floor period is planned. 

Informal Session/Panel on Actuarial Education, Fri
day, 5:00p.m. to 7:00p.m., organized by James Daniel, Uni
versity of Texas, Austin, and Bryan Hearsey, Lebanon Val
ley College. Sponsored by the Actuarial Faculty Forum, 
this informal session will include the annual open discus
sion on issues of concern to mathematicians and depart
ments involved in actuarial education. Because the impact 
of the impending major changes in the Society of Actuar
ies examination program should be the focus of much dis
cussion, the session will include a panel providing current 
information on the new examination structure and how 
some departments plan to adjust. 

A Chair's Survival Guide, Friday, 7:30p.m. to 9:00p.m., 
organized by Frances Rosamond, National University, San 
Diego, and Richard D. Carmichael, Wake Forest University. 
Given some of the things which have transpired in the 
mathematical community in the last year, some discussion 
of what chairs might to do to avert major disasters seems 
to be in order. Topics which will be discussed will include, 
potentially, working with the administration, working with 
other departments, maintaining a strong major while main
taining service commitments, delegating responsibilities to 
other department members, budgets, scheduling, etc. The 
session will begin with short presentations by chairs of de
partments from a variety of types of institutions and will 
then break into "birds-of-a-feather" sessions so chairs from 
similar institutions can discuss common concerns. 

College Algebra Reform, Friday, 7:30p.m. to 9:00p.m., 
organized by Don Small, United States Military Academy. 
College algebra is being reformed in the spirit of the cal
culus reform with emphasis on communication (reading, 
writing, presentation), multiple representations, use of 
technology, modeling, and real-world applications. Small
group activities, interdisciplinary group projects, explo
ration, and discovery exercises are used to involve students 
and develop their mathematical confidence and skills. Pan
elists, including Della Bell, Texas Southern University, and 
Linda Kime, University of Massachusetts at Boston, will dis
cuss the major changes in content and pedagogy for-as 
well as the need to change the culture surrounding-col
lege algebra. Sponsored by the MAA Committee on Calcu
lus Reform and the First Two Years. 

Advanced Placement Statistics, Saturday, 1:00 p.m. to 
2:20p.m., organized by Ann Watkins, California State Uni
versity, Northridge. This session will provide an overview 
of the Advanced Placement Statistics course and exami
nation, which will be offered for the first time in May 1997. 
The AP Statistics course is equivalent to the non-calculus
based, one-semester introductory statistics course com
monly taught in mathematics and statistics departments. 
AP Statistics is an option for the many college-bound stu
dents who take no mathematics during their senior year. 
Following the overview, there will be a question-and-answer 
session. Panelist include: Rosemary Roberts, Department 
of Mathematics, Bowdoin College; Richard L. Scheaffer, De
partment of Statistics, University of Florida; a high school 
teacher; and the organizer. 
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Scientific Visualization in Undergraduate Mathemat
ical Sciences Education, Saturday, 1:00 p.m. to 2:20p.m., 
organized by Lee Zia, National Science Foundation. Tremen
dous improvements in the computational and graphical ca
pabilities of computer hardware and software, coupled with 
their increased affordability, have made the tools of sci
entific visualization much more widely available for the 
animation and visualization of mathematical concepts. In 
this session, presenters will describe their experiences 
with the use of visualization techniques in their teaching 
and describe the impact on student learning. Following the 
presentations there will be a panel discussion on the im
plications of the increased use of visualization on the 
mathematics curriculum. 

Art, literature, Music, and Mathematics: Degrees of 
Similarities, Saturday, 2:30 p.m. to 3:50 p.m., organized 
by Alvin White, Harvey Mudd College, JoAnne Growney, 
Bloomsburg State University, and Annalisa Crannell, 
Franklin and Marshall College. 

Report on ICME-8, Saturday, 4:00p.m. to 5:20p.m., or
ganized by Jerry Becker, Southern Illinois University. 

Impact of Information Technology on Undergraduate 
Mathematical Sciences Education, Saturday, 4:00p.m. to 
5:20 p.m., organized by Lee Zia, National Science Foun
dation. In recent years the marriage of the computational 
and communication capabilities of computers has pro
duced a variety of information technology tools that have 
great potential for improving student learning in under
graduate mathematical sciences education. These tools 
enable not only the development of new material and new 
forms of materials to support learning and teaching but 
also new mechanisms for dissemination of these materi
als. However, these new possibilities also challenge the 
mathematical sciences community to address the evalua
tion and assessment of learning and teaching in technol
ogy-rich environments. In this session, presenters Tom Ban
choff, Brown University, Dennis DeTurck, University of 
Pennsylvania, Cynthia Spanner, Brooks Cole, and Frank 
Wattenberg, Carroll College, will describe their experi
ences with using educational technology and collectively 
consider its impact on undergraduate learning and teach
ing in the mathematical sciences. 

MAA Student Activities 
Student Workshop, Thursday, 2:15p.m. to 4:10p.m., Jean 
J. Pedersen, Santa Clara University. Linking Geometry and 
Number Theory. A systematic procedure for folding paper 
to produce arbitrarily good approximations to regular 
convex and regular star polygons will be described. Strips 
of such polygons may be braided to produce models of 
well-known polyhedra. Such models will be displayed, and 
members of the workshop will be given an opportunity to 
make one of the elementary models. A study of the con
sequences of the folding procedure will also reveal re
markable new results in number theory. One of these re
sults gives us a proof that the fifth Fermat number is not 
prime, together with an extremely quick method of veri
fying the factors of any other Fermat number. We will 
also obtain an algorithm for computing the quasi-order of 
t mod b where t, b are co-prime. Here the quasi-order is 
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the smallest positive integer k such that tk is congruent 
to 1 or -1 mod b ,and our method further determines the 
sign of the right-hand side. The development of these ideas 
has pedagogical as well as research significance. The talk 
will be presented at a level appropriate for undergraduate 
mathematics students. 

Joint Pi Mu Epsilon and MAA Student Chapter Advi
sors' Breakfast, Friday, 7:00 a.m. to 8:00 a.m.; contact 
Aparna Higgins, University of Dayton. 

Undergraduate Research in Mathematics poster ses
sion, Friday, 4:00 p.m. to 7:00 p.m., organized by Mario 
Martelli, California State University, Fullerton. This poster 
session is sponsored by the CUPM Subcommittee on Un
dergraduate Research in Mathematics. A panel of three 
experts will evaluate the posters and monetary prizes will 
be awarded ex-equo to the presenters of the three posters 
selected by the panel. Poster boards will be provided. Title 
and abstract (not to exceed half page) of posters should 
be mailed to Prof. Mario Martelli, Mathematics Depart
ment, California State University, Fullerton, CA 91711;tel. 
714-773-3326 (office), 3631 (department). Please send both 
a hard copy and an electronic copy (use the e-mail 
mmarte 11 i @thuban. ac. hmc. edu). All titles and abstracts 
will be collected in a booklet which will be available at the 
meeting. Deadline for submission is December 1, 1996. 
Please submit early! 

Morgan Prize Lecture, Friday, 7:30 p.m. to 8:00 p.m. 
Student Lecture, When Is an Integer the Product of Two 

and Three Consecutive Integers?, Friday, 8:10 p.m. to 
9:00 p.m., organized by Edward F. Schaefer, Santa Clara 
University. In this talk we will solve the problem posed in 
the title, one first solved by Louis Mordell in the 1960s. More 
interesting than the question itself perhaps is the method 
of solution, which serves to introduce the beautiful sub
ject of elliptic curves. This is a field of lively current re
search interest and the gateway to techniques used in the 
recent acclaimed proof of Fermat's Last Theorem and to 
problems of cryptography. 

Ice Cream Social, Friday, 9:00 p.m. 

Other MAA Activities 
Board of Governors' Meeting: Tuesday, 8:30 a.m. to 
4:00p.m. 

Section Officers: Wednesday, 4:30p.m. to 6:30p.m. 
Reception for Two-Year Colleges: Thursday, 5:45p.m. 

to 7:00p.m. Sponsored by Addison-Wesley, Inc. 
MAA Business Meeting, Saturday, 11:10 a.m. to 

11:40 a.m. 

Activities of Other Organizations 
Association for Symbolic Logic (ASL) 
Invited one-hour speakers include Miklos Ajtai, IBM Re
search, San Jose; Gregory Cherlin, Rutgers University; and 
Daniel Mauldin, University of North Texas. 

Invited half-hour speakers include Jeremy Avigad, Uni
versity of Michigan; Russell Impagliazzo, University of 
California, San Diego; Claude Laflamme, University of Cal-

gary; Monica McArthur, Indiana University; and Patrick 
Speissegger, University of Illinois, Urbana-Champaign. 

More details of these sessions · on Friday and Saturday 
will be published in a future issue. 

Association for Women in Mathematics (AWM) 
Eighteenth Annual Emmy Noether Lecture, Thursday, 
9:00 a.m., Linda Preiss Rothschild, University of Califor
nia, San Diego, How do real manifolds live in complex space? 
(A dinner in her honor is described in the Social Events sec
tion.) 

What It Takes to Have a Successful Career in the Math
ematical Sciences, Wednesday, 3:30p.m. Panel discussion 
moderated by Chuu-Uan Temg, Northeastern University. 
Lynne M. Butler, Haverford College, Nancy J. Koppell, 
Boston University, and Lesley M. Sibner, Polytechnic Uni
versity, are among the panelists. 

Business Meeting: Wednesday, 4:40p.m. 
Open Reception: 9:30 p.m. (See the Social Events sec

tion for details.) 
Workshop: Saturday, 9:00 a.m. to 5:00p.m. With fund

ing from the Office of Naval Research, AWM will conduct 
its workshop for women graduate students and women who 
have received the Ph.D. within the last five years. 

Each participating graduate student is invited to present 
a poster on her thesis problem and each postdoc to pre
sent a talk on her research. Participants will have the op
portunity to present and discuss their research and to 
meet with women mathematicians at all stages of their ca
reers. The workshop will also include a panel discussion 
on issues of career development and a luncheon. 

There will be funding for travel and subsistence for up 
to ten women graduate students and ten women beyond 
the Ph.D. to participate in the workshop. All mathemati
cians (female and male) are invited to attend the entire pro
gram even though only twenty women will be funded. De
partments are urged to help graduate students and 
postdocs obtain some institutional support to attend the 
workshop and the meetings. The deadline for applications 
for funding was September 1, 1996. Inquiries may be made 
to AWM by telephone: 301-405-7892 or by e-mail: 
awm@math. umd. edu. 

AWM seeks volunteers to lead discussion groups and to 
act as mentors for workshop participants. If you are in
terested, please contact the AWM office. 

National Association of Mathematicians (NAM) 
Presentations by Recent Doctoral Recipients in the Math
ematical Sciences, Friday, 2:15 p,m. to 4:00p.m. 

William W. S. Claytor Lecture, Saturday, 1:00 p.m. 
Panel Discussion, Saturday, 10:00 a.m. to 10:50 a.m. 
Business Meeting: Saturday, 10:00 a.m. to 10:55 p.m. 
See the Social Events section for details on the NAM 

Banquet. 

National Science Foundation (NSF) 
The NSF will be represented at a booth in the exhibit area. 
NSF staff members will be available to provide counsel and 
information on NSF programs of interest to mathematicians. 
The booth is open the same days and hours as the exhibits. 
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Times that staff will be available will be posted at the 
booth. 

Rocky Mountain Mathematics Consortium (RMMC) 
Board of Directors Meeting: Friday, 2:15p.m. to 4:10p.m. 

Young Mathematicians Network (YMN) 
Concerns of Young Mathematicians: A Town Meeting, 
Wednesday, 7:15p.m. to 8:15p.m., organized by Philip E. 
Gustafson, Emporia State University. This panel discussion 
will focus on the current state of the job market for young 
mathematicians along with possible solutions for the fu
ture. Among the panelists is Frank Sottile, University of 
Toronto. 

Also, please see the sessions cosponsored by the YMN 
and MAA under the MAA program on Friday, and the AMS 
program on Saturday. 

Other Events of Interest 
AMS Information Booth: All meeting participants are in
vited to visit the AMS Information Booth during the meet
ings. Complimentary coffee and tea will be served. A spe
cial gift will be available for participants, compliments of 
the AMS. The membership manager of the Society will be 
at the booth to answer questions about membership in the 
Society. 

Book Sales and Exhibits: All participants are encouraged 
to visit the book, educational media, and software exhibits 
from 1:00 p.m. to 5:00p.m. on Wednesday, 10:00 a.m. to 
6:00 p.m. on Thursday and Friday, and 9:00 a.m. to noon 
on Saturday. Books published by the AMS and MAA will be 
sold at discounted prices somewhat below the cost for the 
same books purchased by mail. These discounts will be 
available only to registered participants wearing the offi
cial meetings badge. Most major credit cards will be ac
cepted for book sale purchases at the meetings. Also, AMS 
electronic products and e-MATH will be demonstrated. 
Participants visiting the exhibits will be asked to display 
their meetings badge or acknowledgment of advance reg
istration from the Mathematics Meetings Service Bureau in 
order to enter the exhibit area. 

Mathematical Sciences Employment Register: Those 
wishing to participate in the San Diego Employment Reg
ister should read carefully the important article about the 
Register which begins on page 1306. 

Social Events 
It is strongly recommended that tickets for these events 

be purchased through advance registration, since only a very 
limited number of tickets, if any, will be available for sale 
on site. To get a 50% refund, returned tickets must be re
ceived by the Mathematics Meetings Service Bureau by De
cember 20. After that date no refunds can be made. Spe
cial meals are available at all banquets upon advance 
request, but this must be indicated on the Advance Regis
tration/ Housing Form. 

All participants are invited to a dinner to honor AWM's 
Noether Lecturer on Wednesday. A sign-up sheet for those 
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interested will be located at the AWM table in the exhibit 
area and also at the AWM panel discussion. 

A WM Reception: There is an open reception on Wednes
day evening at 9:30p.m. This has been a popular, well-at
tended event in the past. 

MER Banquet: The Mathematicians and Education Re
form (MER) Network welcomes all mathematicians who 
are interested in precollege, undergraduate, and or grad
uate educational reform to attend the MER Banquet on 
Thursday at 6:30 p.m. This is an opportunity to make or 
renew contacts with other mathematicians who are in
volved in educational projects and to engage in lively con
versation about educational issues. The after-dinner dis
cussion is an open forum for participants to voice their 
impressions, observations, and analyses of the current ed
ucation scene. There will be a cash bar beginning at 6:30 
p.m. Dinner will be served at 7:30p.m. Tickets are $46 each, 
including tax and gratuity. 

NAM Banquet: The National Association of Mathemati
cians will host a banquet on Friday evening. A cash bar re
ception will be held at 5:30p.m. and dinner will be served 
at 6:00p.m. Tickets are $27 each, including tax and gra
tuity. 

AMS Banquet: As a fitting culmination to the meetings, 
this banquet provides an excellent opportunity to social
ize with fellow participants in a relaxed atmosphere. The 
participant who has been a member of the Society for the 
greatest number of years will be recognized and will receive 
a special award. The banquet will be held on Saturday with 
a cash bar reception at 6:30p.m. and dinner at 7:30p.m. 
Special door prizes will range in value from $100 to $250. 
Each attendee will receive a memento of the occasion. Tick
ets are $27 each, including tax and gratuity. 

Registering in Advance and Hotel 
Accommodations 

How to Register in Advance: The importance of advance 
registration cannot be overemphasized. Advance registra
tion fees are considerably lower than the fees that will be 
charged for registration at the meeting. Participants who 
register by November 15 may elect to receive their pro
grams, badges, and any tickets for social events through 
the mail before the meeting. 

Joint Mathematics Meetings Registration Fees 

Member of AMS, ASL, Canadian 
Mathematical Society, MAA 

Temporarily Employed 
Emeritus Member of AMS, MAA; 

Graduate Student; Unemployed; 
Librarian; High School Teacher; 
Third-World Country Participant 

Undergraduate Student 
Nonmember 
High School Student 
One Day Member of AMS, CMS, MAA 
Nonmember 
Guest 

by Dec. 20 at meeting 

$140 
100 

35 
20 

217 
2 

n/ a 
n/ a 

5 

$182 
125 

45 
26 

282 
5 

109 
154 

5 
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Employment Register 
Employer (first table) 
Employer (each additional table) 
Applicant 
Employer Posting Fee 

AMS Short Courses 
Students/Unemployed/Emeritus 
All other participants 

MAA Minicourses 

$160 
80 
40 
50 

$35 
75 

$220 
110 

75 
50 

$45 
90 

Minicourses #1-3, 6, 8-11, 13-19 $45 $45* 
Minicourses #4, 5, 7, 12 65 65* 
*if space is available 

Full-time Students: Those currently working toward a 
degree or diploma. Students are asked to determine whether 
their status can be described as graduate (working toward 
a degree beyond the bachelor's), undergraduate (working 
toward a bachelor's degree), or high school (working toward 
a high school diploma) and to mark the Advance Regis
tration/Housing Form. 

Emeritus: Persons who qualify for emeritus membership 
in either the Society or the Association. The emeritus sta
tus refers to any person who has been a member of the AMS 
or MAA for twenty years or more and who retired because 
of age or long-term disability from his or her latest posi
tion. 

Ubrarian: Any librarian who is not a professional math
ematician. 

Unemployed: Any person currently unemployed, ac
tively seeking employment, and not a student. It is not in
tended to include any person who has voluntarily resigned 
or retired from his or her latest position. 

Third-World Country Participant: Those from the third 
world where salary levels are radically noncommensurate 
with those in the U.S. 

Temporarily Employed: Any person currently employed 
but who will become unemployed by June 1, 1997, and who 
is actively seeking employment. 

Guest: Any family member or friend who is not a math
ematician and who is accompanied by a participant of the 
meetings. These official guests will receive a badge and may 
attend all sessions and the exhibits. 

Nonmembers who register at the nonmember rate will 
receive mailings after the meetings are over containing in
formation about a special membership offer from AMS 
andMAA. 

Advance registration and on-site registration fees only 
partially cover expenses of holding meetings. All math
ematicians who wish to attend sessions are expected to reg
ister and should be prepared to show their badge if so re
quested. Badges are required to enter the exhibit area, to 
obtain discounts at the AMS and MAA Book Sales, and to 
cash a check with the Joint Meetings cashier. If a registrant 
should arrive too late in the day to pick up his/her badge, 
he/she may show the acknowledgment of advance regis
tration received from the MMSB as proof of registration. 

Advance registration forms accompanied by insuffi
cient payment will be returned, therefore delaying the pro
cessing of any housing request, or a $5 charge will be as-

sessed if an invoice must be prepared to collect the delin
quent amount. Overpayments of less than $ 5 will not be 
refunded. 

For each insufficient payment for registration or hous
ing that results in an invalid check or credit card transac
tion, a $5 charge will be assessed. 

Participants should check with their tax preparers for 
applicable deductions for education expenses as they per
tain to these meetings. 

If you wish to be included in a list of individuals sorted 
by mathematical interest, please provide the one math
ematical subject classification number of your major area 
of interest on the Advance Registration/Housing Form. (A 
list of these numbers appears on the back of the AMS and 
MAA abstract forms.) The master copy of this list will be 
posted on the meetings' bulletin board near the registra
tion area. 

Advance Registration Deadlines 
There are three separate advance registration deadlines, 

each with its own advantages and benefits. 
EARLY advance registration 

(room lottery) December 31 

ORDINARY advance registration 
(hotel reservations, materials mailed, tickets, 
inclusion in the Winter lists for the Employment 
Register) November 15 

FINAL advance registration 
(advance registration, Short Courses, Employ
ment Register) December 20 

Early Advance Registration: Those who register by the 
EARLY deadline of October 31 will be included in a draw
ing to select randomly winners of complimentary hotel 
rooms in San Diego. Multiple occupancy is permissible. The 
location of rooms to be used in this lottery will be based 
on the number of complimentary rooms available in the 
various hotels. Therefore, the free room may not necessarily 
be in the winner's first choice hotel. The winners will be 
notified by mail prior to December 31. So register early! (See 
the list of the winners in Orlando on the hotel page.) 

Ordinary Advance Registration: Those who register 
after October 31 and by the ORDINARY deadline of No
vember 15 may use the housing services offered by the 
MMSB but are not eligible for the room lottery. 

Final Advance Registration: Those who register after 
November 15 and by the FINAL deadline of December 20 
must pick up their badges, programs, and any tickets for 
social events at the meetings. Unfortunately, it is not pos
sible to provide FINAL advance registrants with housing, 
nor will applicant or employer forms be reproduced in the 
Winter Lists for the Employment Register. Please note that 
the December 20 deadline is firm; any forms received after 
that date will be returned and full refunds issued. 

Electronic Advance Registration: This service is avail
able for advance registration, and housing arrangements 
if desired, by requesting the forms via e-mail from 
meetreg-request@ams.org, or by calling up Web site 
http://www.ams.org/amsmtgs/2008_regform.text/ 
and looking for Advance Registration and Housing Form. 
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VISA, MasterCard, Discover, and American Express are the 
ONLY methods of payment which can be accepted for elec
tronic advance registration, and charges to credit cards will 
be made in U.S. funds. Completed electronic forms should 
be sent to meetreg-submi t@ams. org. 

All advance registrants will receive acknowledgment of 
payment prior to the meetings. 

Those registering by November 15 will receive their 
badges, programs, and tickets purchased in advance by mail 
two to three weeks before the meetings, unless they check 
the appropriate box to the contrary on the Advance Reg
istration/Housing Form. Because of delays that occur in U.S. 
mail to Canada, it is strongly suggested that advance reg
istrants from Canada choose to pick up their materials at 
the meetings. There will be a special Registration Assistance 
Desk at the Joint Meetings to assist individuals who either 
do not receive this mailing or who have a problem with their 
registration. Please note that a $5 replacement fee will be 
charged for programs and badges that are mailed but not 
taken to San Diego. 

Participants who did not reserve a room during advance 
registration and would like to obtain a room at one of the 
hotels listed on the following pages should call the hotels 
directly after December 16. However, after that date the 
MMSB can no longer guarantee availability of rooms or 
special convention rates. 

Participants should be aware that most hotels are start
ing to charge a penalty fee to guests for departure changes 
made after guests have checked into their rooms. Partici
pants should inquire aboutthis at check-in and make their 
final plans accordingly. 

Participants should also be aware that it is general hotel 
practice in most cities to hold a nonguaranteed reservation 
until 6:00 p.m. only. When one guarantees a reservation by 
paying a deposit or submitting a credit card number as a 
guarantee in advance, however, the hotel usually will honor 
this reservation up until checkout time the following day. 
If the individual holding the reservation has not checked 
in by that time, the room is then released for sale, and the 
hotel retains the deposit or applies one night's room charge 
to the credit card number submitted. 

If you hold a guaranteed reservation at a hotel but are 
informed upon arrival that there is no room for you, there 
are certain things you can request the hotel do. First, they 
should provide for a room at another hotel in town for that 
evening at no charge. (You already paid for the first night 
when you made your deposit.) They should pay for taxi fares 
to the other hotel that evening and back to the meetings 
the following morning. They should also pay for one tele
phone toll call so that you can let people know you are not 
at the hotel you expected. They should make every effort 
to find a room for you in their hotel the following day and, 
if successful, pay your taxi fares to and from the second 
hotel so that you can pick up your baggage and bring it to 
the first hotel. Not all hotels in all cities follow this prac
tice, so your request for these services may bring mixed 
results or none at all. 

The AMS-MAA Joint Meetings Committee always en
deavors to obtain the lowest possible sleeping room rates 
for participants at annual meetings. The committee is also 
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responsible for maintaining a sound fiscal position for 
these meetings. As the meetings have grown in scope and 
complexity over the years, the committee has arranged 
for all of the hotels to collect an extra $6 per room per night 
from participants, which will be used to offset the general 
meetings' expenses. (The rates quoted on the hotel infor
mation page include this extra charge.) 

Miscellaneous Information 
Audio-Visual Equipment: Standard equipment in all 

session rooms is one overhead projector and screen. (In
vited 50-minute speakers are automatically provided with 
two overhead projectors.) Blackboards are not available. 
MAA speakers requiring additional equipment may make 
written requests for one additional overhead 
projector/screen, 35mm carousel slide projector, or VHS 
video cassette recorder with one color monitor. Such re
quests should be addressed to the MAA associate secre
tary (Donovan Van Osdol, Department of Mathematics, 
University of New Hampshire, Durham, NH 03824; e-mail: 
don. vanosdo l @math. unh. edu). All other speakers re
quiring additional equipment should contact the audio-vi
sual coordinator for the meetings at the AMS office in 
Providence at 401-455-4140, or by e-mail at wsd@ams. org. 
All requests should be received by November 6. 

Speakers are cautioned that requests for equipment 
made at the meetings may not be satisfied because of bud
getary restrictions. 

Child Care: Many hotels have a list of bonded child care 
services. Participants should inquire at their hotel and are 
responsible for making individual arrangements. 

Information Distribution: Tables are set up in the ex
hibit area for dissemination of general information of pos
sible interest to the members and for the dissemination of 
information of a mathematical nature not promoting a 
product or program for sale. 

If a person or group wishes to display information of a 
mathematical nature promoting a product or program for 
sale, they may do so in the exhibit area at the Joint Books, 
Journals, and Promotional Materials exhibit for a fee of$ 50 
per item. Please contact the Exhibits Manager, MMSB, P.O. 
Box 6887, Providence, RI 02940, for further details. 

If a person or group would like to display material in 
the exhibit area separate from the Joint Books table, the 
proponent must reimburse the AMS and MAA for any extra 
furnishings requested (tables, chairs, easels, etc.) in addi
tion to payment of the $50 per item fee. (This latter dis
play is also subject to space availability.) 

The administration of these tables is in the hands of the 
AMS-MAA Joint Meetings Committee, as are all arrange
ments for Joint Mathematics Meetings. 

Local Information: During January, San Diego is on Pa
cific Daylight Savings Time. To get a free helpful guide to 
the city of San Diego, dial 800-577-9283 and leave your 
name and address. 

The city maintains a home page on the WWW. Visit it at 
http: I /www. sandi ego. org. 

Petition Table: At the request of the AMS Committee on 
Human Rights of Mathematicians, a table will be made 
available in the exhibit area at which petitions on behalf 
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·of named individual mathematicians suffering from human 
rights violations may be displayed and signed by meetings 
participants acting in their individual capacities. For details 
contact the director of meetings in the Providence office 
at 401-455-4137 or by e-mail at hhd@ams .org. 

Signs of moderate size may be displayed at the table but 
must not represent that the case of the individual in ques
tion is backed by the Committee on Human Rights unless 
it has, in fact, so voted. Volunteers may be present at the 
table to provide information on individual cases, but no
tice must be sent at least seven days in advance of the meet
ings to the director of meetings in the Providence office. 
Since space is limited, it may also be necessary to limit the 
number of volunteers present at the table at any one time. 
The Committee on Human Rights may delegate a person 
to be present at the table at any or all times, taking prece
dence over other volunteers. 

Any material which is not a petition (e.g., advertise
ments, resumes) will be removed by the staff. At the end 
of registration on Saturday any material on the table will 
be discarded, so individuals placing petitions on the table 
should be sure to remove them prior to the close of reg
istration. 

Telephone Messages: The most convenient method for 
leaving a message is to do so with the participant's hotel. 
Another method would be toleave a message at the Meet
ings Registration Desk from January 7 through 11 during 
the hours that the desk is open. These messages will be 
posted on the Math Meetings Message Board; however, 
staff at the desk will try to locate a participant in the event 
of a bona fide emergency. The telephone number will be 
published in a future issue. 

Travel: The San Diego Airport (Undbergh Field) is located 
in the city and is served by all major airlines. 

USAir has been selected as the official airline for these 
meetings because of its generally convenient schedule to 
San Diego. Given the volatility in airfares because of "fare 
wars", we cannot guarantee that these will be the lowest 
fares when you make your arrangements. However, we 
strongly urge participants to make use of this special deal 
if at all possible, since the AMS and MAA can earn com
plimentary tickets on USAir. These tickets are used to send 
meetings' staff (not officers or other staff) to the Joint Math
ematics Meetings, thereby keeping the costs of the meet
ings (and registration fees) down. 

The following specially negotiated rates are available only 
for these meetings and exclusively to mathematicians and 
their families for the period January 5-16, 1997: 5% dis
count off first-class and any published USAir promotional 
round-trip fares or 10% discount off unrestricted coach fares 
with seven-day advance reservations and ticketing required. 
These discounts are valid providing all rules and restric
tions are met and are applicable for travel from the conti
nental U.S., Bahamas, Canada, and San Juan, P.R. Discounts 
are not combinable with other discounts or promotions. 
Additional restrictions may apply on international travel. 
For reservations call (or have your travel agent call) 800-
334-8644 between 8:00a.m. and 9:00p.m. Eastern Stan
dard Time. Refer to Gold File Number 41380118 

Ground Transportation: For each terminal at Lindbergh 
Field taxicabs are to be found at ground level across the 
one-way street in front of the terminal. The fare to the Con
vention Center is about $8. 

There are many shuttle buses to various hotels; most 
operate without schedules. The Cloud Nine Shuttle has a 
scheduled run every 30 minutes; the cost is $4 to the Mar
riott Hotel and Marina, Convention Center, and the Hyatt 
Downtown. Other destinations can be requested. To make 
reservations, call 800-974-8885. 

A city bus (Bus #2) may be taken from the airport to the 
bus terminal downtown. The fare is $1.75 in exact change 
and ask for a transfer. 

Driving Directions: Airport to the Convention Center: 
Take Harbor Drive North toward the southeast until it be
comes Harbor Drive. After you pass Seaport Village, the Con
vention Center will be on your right. The trip takes about 
five minutes. 

From the north: Take Interstate 5 south. Exit to Front 
Street (one way). Take a left onto Harbor Drive; the Con
vention Center is on the right. 

From the south: Take Interstate 5 north. Take the "B and 
Pershing" exit and take a left onto B street. Take a left at 
8th Ave.; turn right onto Harbor Drive and continue as 
above. 

From the east: Take Interstate 8 west. Exit onto 163 
south. Thehighwaybecomes 10thAve. TurnrightontoMar
ket St., left onto 8th Ave., then right onto Harbor Drive and 
continue as above. 

Alamo Rent-A-Car is offering special low car rental 
rates for the meetings, effective January 1-18, 1997. All 
Alamo rentals include unlimited free mileage. To take ad
vantage of these special rates and to receive more infor
mation, call 800-732-3232. International reservation re
quests may be faxed to 305-527-4700. Reservations must 
be made at least 24 hours in advance. The group ID# is 
247733, rate code GR. 

Car Rental Rates Daily Weekly 
Economy $25 $125 
Compact 29 135 
Midsize 33 155 
Full size 35 175 
Convertible 47 249 
Vans 47 249 

Add $2/day and $10/week for four-door models for 
midsize or larger. Special rates include $3,000 maximum 
personal responsibility should CDW be declined. Taxes, 
waivers, fuel, drop charges, and fees for other optional items 
are additional. Rates are higher for renters under age 25; 
minimum rental age is 21. Weekly rates require a five-day 
minimum rental. A 24-hour advance reservation is re
quired. Availability of these rates is limited; coupons are 
not valid on convention rates. Other extra charges, such 
as those imposed by the airport, may apply. 

Railway Transportation: There is frequent service from 
Los Angeles. For Amtrak information call800-872-7245. 

Weather: The temperature ranges from 45.8 degrees F. 
to 64.6 degrees F. The sun shines during 72 percent of day
light hours. Expected rainfall is 2.11 inches. 
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Memphis, Tennessee 
University of Memphis 
March 21-22, 1997 

Meeting #919 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices. January 1997 
Program issue of Notices: March 1997 
Issue of Abstracts. Volume 18, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: October 19, 1996 
For abstracts: December 14, 1996 

Invited Addresses 

Keith Ball, Texas A&M University, Title to be announced. 

Nikolai I. Chernov, University of Alabama at Birmingham, 
Title to be announced. 

Richard Martin Hain, Duke University, Title to be an
nounced. 

Allen R. Tannenbaum, University of Minnesota, Title to be 
announced. 

Special Sessions 

Approximation in Mathematics (Code: AMS SS A1), George 
A. Anastassiou, University of Memphis. 

Chaotic Dynamics (Code: AMS SS 11), Nikolai I. Chernov and 
Serge Troubetzkoy, University of Alabama at Birming
ham. 
Complex Analysis in One and Several Variables (Code: AMS 
SS Fl), Dmitry Khavinson, University of Arkansas. 

Convergence and Recurrence in Ergodic Theory(Code: AMS 
SS E1), James T. Campbell and Mate Wierdl, University of 
Memphis. 

Dynamical Systems and Fractal Geometry (Code: AMS SS 
C1), Fernanda Botelho, University of Memphis. 

Graph Theory (Code: AMS SS M1), Ralph J. Faudree Jr., and 
Richard H. Schelp, University of Memphis. 

Harmonic Analysis and Convexity (Code: AMS SS G1), Eric 
A. Carlen, Georgia Institute of Technology, Erwin Lutwak, 
Polytechnic University, and Elisabeth Werner, Case West
ern Reserve University. 

Invariants of3-Manifolds (Code: AMS SS H1), Stavros Garo
ufalidis, Brown University, and Richard Martin Hain and 
Jun Yang, Duke University. 

Mathematical Methods in Computer Vision (Code: AMS SS 
J1), Benjamin B. Kimia, Brown University. 

Numerical Solutions for Partial Differential Equations (Code: 
AMS SS D1), Xiaobing Feng and Ohannes Karakashian, Uni
versity of Tennessee. 

Meetings & Conferences 

Partial Differential Equations (Code: AMS SS P1), Gisele 
Ruiz Goldstein and Jerome A. Goldstein, University of 
Memphis. 

Random Graphs (Code: AMS SS N1), Bela Bollobas and 
Cecil C. Rousseau, University of Memphis. 

Recurrent Neural Networks and Applications (Code: AMS SS 
K1), Fernanda Botelho and Max H. Garzon, University of 
Memphis. 

Symbolic Dynamics (Code: AMS SS B1), Paul B. Trow, Uni
versity of Memphis. 

Topology of Manifolds and Singular Spaces (Code: AMS SS 
Ll), Bruce Hughes, Vanderbilt University, and Andrew A. 
Ranicki, Edinburgh University. 

College Park, 
Maryland 
University of Maryland, College Park 
April12-1 3, 1997 

Meeting #920 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: February 1997 
Program issue of Notices. April1997 
Issue of Abstracts. Volume 18, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: November 18, 1996 
For abstracts: January 13, 1997 

Invited Addresses 

Lisa Claire Jeffrey, McGill University, Title to be announced. 

Alexandre Kirillov, University of Pennsylvania, Merits and 
demerits of the orbit method. 

Jian-Shu Li, University of Maryland, College Park, Title to 
be announced. 

Richard Pollack, Courant Institute of Mathematical Sciences, 
New York University, Title to be announced. 

Special Sessions 

Algorithms for Real Algebraic Geometry (Code: AMS SS 
A1), Richard Pollack, Courant Institute of Mathematical Sci
ences, New York University, and Marie-Francoise Roy, Uni
versity of Rennes I, France. 

A nalysis of Spatial Stochastic Models (Code: AMS SS E1), 
A. M. Kagan and Eric V. Slud, University of Maryland. 

Automorphism Groups of Geometric Structures (Code: AMS 
SS Jl), Alessandra Iozzi and Garrett James Stuck, Uni
versity of Maryland. 

O CTOBER 1996 NOTICES OF THE AMS 1257 



Meetings & Conferences 

Groupoids and Their Applications (Code: AMS SS Fl), Alan 
T. Paterson, University of Mississippi. 

Knot Theory and 3-Manifolds (Code: AMS SS G1), Jozef H. 
Przytycki and Yongwu Rong, George Washington Uni
versity. 

Lie Groups and Automorphic Forms (Code: AMS SS C1), 
Jian-shu li, University of Maryland, and Gordan Savin, 
University of Utah. 
Nonlinear Waves and Stability in Weakly Dissipative Systems 
(Code: AMS SS H1), Robert L. Pego, University of Maryland. 

Representation Theory(Code: AMS SS D1), Alexandre A. Kir
illov, University of Pennsylvania, and Ronald L lipsman, 
University of Maryland. 

Symplectic Geometry, Moduli Spaces and Integrable Systems 
(Code: AMS SS B1), lisa Claire Jeffrey, McGill University, 
and Eyal Markman, University of Michigan. 

Topological Dynamics (Code: AMS SS 11), Joseph Auslan
der and Kenneth R. Berg, University of Maryland. 

Corvallis, Oregon 
Oregon State University 
April19-20, 1997 

Meeting #921 
Western Section 
Associate secretary: William A. Harris Jr. 
Announcement issue of Notices. February 1997 
Program issue of Notices. Aprill997 
Issue of Abstracts: Volume 18, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: November 18, 1996 
For abstracts: January 13, 1997 

Detroit, Michigan 
Wayne State University 
May 2-4, 1997 

Meeting #922 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: March 1997 
Program issue of Notices. May 1997 
Issue of Abstracts. Volume 18, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: December 9, 1996 
For abstracts: February 3, 1997 

Invited Addresses 

Harold P. Boas, Texas A&M University, Title to be an
nounced. 

Carlos E. Kenig, University of Chicago, Title to be an
nounced. 

Ernest E. Shult, Kansas State University, Title to be an
nounced. 

A. L. Volberg, Michigan State University, Title to be an
nounced. 

Special Sessions 

Algebraic Combinatorics (Code: AMS SS Kl), Devadatta M. 
Kulkarni, Oakland University. 

Analysis and Geometry (Code: AMS SS Jl), Carlos E. Kenig, 
University of Chicago, and Tatiana Toro, University of 
Washington. 
C* Algebras (Code: AMS SS H1), Jerry Kaminker, Indiana 
University-Purdue University at Indianapolis, and Claude 
L. Schochet, Wayne State University. 

Differential Geometry and Its Applications (Code: AMS SS 
Cl), DanielS. Drucker and Chorng-Shi Houh, Wayne State 
University. 
Groups and Geometries (Code: AMS SS E1), Daniel E. Fro
hardt and Kay Magaard, Wayne State University, and Robert 
Louis Griess Jr., University of Michigan. 
Homotopy Theory(Code: AMS SS D1), Robert R. Bruner and 
David Handel, Wayne State University. 
Partial Differential Equations: Theories, Applications and Nu
merical Approaches (Code: AMS SS A1), Frank J. Massey ill 
and Jennifer Zhao, University of Michigan-Dearborn, and 
Daoqi Yang, Wayne State University. 

Recent Advances in Noncommutative Ring Theory (Code: 
AMS SS Fl), Peter Malcolmson and Frank Okoh, Wayne 
State University. 
Representation Theory of Finite Groups and Related Topics 
(Code: AMS SS B1), David Howard Gluck, Wayne State Uni
versity. 
Stochastic Processes in Finance and Control (Code: AMS SS 
G1), Raoul LePage, Michigan State University, and Bert M. 
Schreiber, Wayne State University. 

VOA 's Monstrous Moonshine and Related Topics (Code: AMS 
SS 11), Robert Greiss, University of Michigan. 

Republic of South 
Africa 
University of Pretoria 
June 26-28, 1997 

Meeting #923 
]oint meeting of the American Mathematical Society, Lon
don Mathematical Society, and South African Mathemati
cal Society. 
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Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Sessions: 

To be announced 
For abstracts: To be announced 

Montreal, Quebec, 
Canada 
University of Montreal 
September 26-28, 1997 

Meeting #924 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: December 20, 1996 
For consideration of contributed papers in Special Sessions: 

To be announced 
For abstracts: To be announced 

Invited Addresses 

J. E. Goodman, CUNY. 

Dieter Kotschick, University of Basel. 

Francois Lalonde, University of Quebec at Montreal. 

I. Moerdijk, University of Utrecht, Netherlands. 

Atlanta, Georgia 
Georgia Institute of Technology 
October 1 0-12, 1997 

Meeting #925 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: August 1997 
Program issue of Notices: October 1997 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 10, 1997 

Meetings & Conferences 

For consideration of contributed papers in Special Ses
sions: To be announced 

For abstracts: To be announced 

Special Sessions 

Set-Theoretic Techniques in Topology and Analysis (Code: 
AMS SS A1), Gary F. Gruenhage and Piotr Boleslaw 
Koszmider, Auburn University. 

The Dynamics and Topology of Low Dimensional Flows 
(Code: AMS SS B1), Robert W. Ghrist, University of Texas 
at Austin, and Michael C. Sullivan, Southern Illinois Uni
versity at Carbondale. 

Milwaukee, 
Wisconsin 
University of Wisconsin 
October 24-26, 1997 

Meeting #926 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: August 1997 
Program issue of Notices: October 1997 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 4, 1997 
For consideration of contributed papers in Special Ses-

sions: May 7, 1997 
For abstracts: July 9, 1997 

Invited Addresses 

Spencer J. Bloch, University of Chicago. 

Henri Moscovici, Ohio State University. 

Wei-Ming Ni, University of Minnesota. 

A. A. Suslin, Northwestern University. 

Special Sessions 

Computability Theory (Code: AMS SS A1), Steffen Lempp, 
University of Wisconsin-Madison, and Robert I. Soare, Uni
versity of Chicago. 

Concentration Phenomena in Differential Equations (Code: 
AMS SS E1), Lia Bronsard, McMaster University, and Wei
Ming Ni, University of Minnesota. 

Harmonic Analysis and Its Applications (Code: AMS SS Fl), 
Lung-Kee Chen, Oregon State University, Dashan Fan, Uni
versity of Wisconsin-Milwaukee, and Yi-Biao Pan, Univer
sity of Pittsburgh. 

K-Theory and Motives (Code: AMS SS B1), Daniel Richard 
Grayson, University of Illinois, Urbana-Champaign. 
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Low Dimensional Dynamics (Code: AMS SS C1), Karen M. 
Brucks, University of Wisconsin-Milwaukee, and Beverly 
E. J. Diamond, University of Charleston. 
Number Theory and Cryptography(Code: AMS SS D1), Eric 
Bach and Rene Peralta, University of Wisconsin-Milwaukee. 

Albuquerque, New 
Mexico 
University of New Mexico 
November 8-9, 1 997 

Meeting #927 
Western Section 
Associate secretary: William A. Harris Jr. 
Announcement issue of Notices: August 1997 
Program issue of Notices: October 1997 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 4, 1997 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Oaxaca, Mexico 
Oaxaca, Mexico 
December 4-7, 1997 
3rd ]oint Meeting of the American Mathematical Society and 
the Sociedad Mathematica Mexicana. 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Baltimore, Maryland 
Baltimore Convention Center 
january 7-1 0, 1998 
]oint Mathematics Meetings, including the 104th Annual 
Meeting of the AMS, Blst Annual Meeting of the Math
ematical Association of America (MAA), annual meetings of 

the Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association for Symbolic Logic (ASL). 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: October 1997 
Program issue of Notices: January 1998 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: April10, 1997 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
For summaries of papers to MAA organizers: To be an

nounced 

Invited Addresses 

Edward Witten, Institute for Advanced Study, (AMS Josiah 
Willard Gibbs Lecture). 

Louisville, Kentucky 
University of Louisville 
March 20-21, 1 998 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Special Sessions 

Combinatorics and Enumerative Geometry (Code: AMS SS 
A1), Kequan Ding, University of Illinois, Urbana-Cham
paign, and Chi Wang, University of Louisville. 
Combinatorics and Graph Theory (Code: AMS SS B1), Andre 
E. Kezdy, Grzegorz Kubicki, and Jenoe Lehel, University 
of Louisville. 
Discrete Mathematics, Classification Theory and Consensus 
(Code: AMS SS C1), Robert C. Powers, University of 
Louisville. 
Fractal Geometry and Related Topics (Code: AMS SS D1), 
Ka-Sing Lau, University of Pittsburgh, and Weibin Zeng, Uni
versity of Louisville. 
Functional Equations and Inequalities (Code: AMS SS E1), 
Thomas Riedel and Prasanna Sahoo, University of 
Louisville. 
Harmonic Analysis and Prediction Theory(Code: AMS SS Fl), 
Raymond Cheng, University of Louisville. 
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Real Analysis (Code: AMS SS G1), Udayan B. Darji and Lee 
Larson, University of Louisville. 

Semigroups, Algorithms, and Universal Algebra (Code: AMS 
SS H1), Ralph N. McKenzie, Vanderbilt University, and 
Steven Seif, University of Louisville. 

The Use of the History of Mathematics and Science in the 
University and School Classroom (Code: AMS SS 11), Richard 
M. Davitt, University of Louisville. 

Manhattan, Kansas 
Kansas State University 

March 27-28,1998 

Central Section 
Associate secretary: Susan ]. Friedlander 
Announcement issue of Notices: January 1998 
Program issue of Notices: March 1998 
Issue of Abstracts: To be announced 

Deadlines 

For organizers: June 26, 1997 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Special Sessions 

Partial Differential Equations and Inverse Problems (Code: 
AMS SS A1), Alexander G. Ramm, Kansas State University. 

Philadelphia, 
Pennsylvania 
Temple University 

April4-5, 1998 

Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 

For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Meetings & Conferences 

Washington, District 
of Columbia 
Sheraton Washington Hotel and Omni Shore
ham Hotel 
January 19-22, 2000 
]oint Mathematics Meetings, including the 1 06th Annual 
Meeting of the AMS, 83rd Meeting of the Mathematical As
sociation of America (MAA), annual meetings of the Asso
ciation for Women in Mathematics (A 'W.M) and the National 
Association of Mathematicians (NAM). 
Associate secretary: William A Harris Jr. 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
For summaries of papers to MAA organizers: To be an

nounced 

New Orleans, 
Louisiana 
New Orleans Marriott and ITT Sheraton New 
Orleans Hotel 
January 10-13, 2001 
]oint Mathematics Meetings, including the 107th Annual 
Meeting of the AMS, 84th Meeting of the Mathematical As
sociation of America (MAA), annual meetings of the Asso
ciation for Women in Mathematics (A 'W.M) and the National 
Association of Mathematicians (NAM). 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
For summaries of papers to MAA organizers: To be an

nounced 
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Presenters of Papers 
Lawrenceville, New Jersey; October 5-6, 1996 
Numbers following the name indicate the speaker's position on the program. 

• AMS Invited Lecturer, * Special Session Speaker, .. Graduate Student 

* Abhyankar, S. S. .. . . . . .... .. ... ... 1 * Edelsbrunner, H ..... .......... 119 * Hulett, H ..... .. ........ .. .. ... .... 266 
* Abramovich, Y. .. ... . . .... .. .. ... 1 0 * Enflo, ~ . .. .. .... .... .... ... ....... 269 * .,..Hunter, D. j. .... ... ......... ....... 24 
* AGARWAL, P. K ........... .. ... .. 33 * Eric, Z . ........... .. .... .. .. .. .. .... 204 * Ivanov, S. V . ...... .. .......... ... .. 17 

* .,.. Agnarsson, G . ... . ..... . ... .... . 26 5 Ericksen, l. ... .. ......... .. ........ 6 7 * Ja rvis, T. J. ........... .. .. ... .... . 187 
* Agnihotri, S .. ..... .. ... ..... .. .... 38 Evans, M. j. .. .. .. .... .... ... ..... .. 68 * Jeffrey, l. C. ...... .. .. .. ........... 40 
* Akman, F . ....... .... ... .......... 1 78 * Everett, H. j. .... .. ....... ... ... .... 36 * Johnson, B . ...................... 225 
* Alikakos, N .... ..... ... ... ....... 228 * Faridani , A .... ..... .... .. . ....... 1 00 *Johnson, M. R . ....... .... ...... 162 
* Aliprantis , C. D ...... . ... ..... . 270 * Fasten berg, l. A ..... .... .. ..... 97 * Johnson, M.S . ....... ... ........ .. 54 

Arkin, J. ............ .. ... .. .......... 63 * Feehan, P. M . .. .... . .. .. ... ....... 56 * Johnson, W. B . .................. .. . 9 
* Aronov, B . ... .. . .. ... .... .. ...... . 122 *Fine, B . ............. .... ... ... .... ... 18 * Johnston, H. M . ... .. ... .. .. .. .. 170 
* Ash , A ................ ........ ...... 21 7 * Finn, D. l. ........ ......... .. ...... . 47 * Jorgensen , D. A . .. ... .. .... .. . 131 
* Bach mat, E . ..... ... .. .. . . ...... .. 1 09 * Flowers, N ......... .... ... ... ... . 195 * Ka lfagianni , E . ...... ..... .... .. 285 
* Ba hri, A . ....... .. .. ... ... .. .. 50, 20 2 * Formanek, E . .. .. .. .. ... . .. ..... 275 * Ka lton, N. J . ....... ... .. .. ..... .... .. 8 
* Ba rany, 1 • ....... •• ••. ..••. •••.• .. • 11 6 * Fortune, S. j. .... .. ............. ... 37 * Ka povich, I . . ....... .. ... ...... .. . 147 
* Barron, K. D ... .. .. ... .. . .... .... 180 * Freed, D. S . ................ .... .. 126 * Kappe, l.-C. ....... .. ....... ... .. .. 1 5 
* Bass, H .......... .. .. ......... .... . 274 * Frenkel , E. V . ....... .. .... ...... 259 * Katsevich , A. J. ...... .... .... ... 1 03 

* .,.. Basu, 5 . ... ..... .. ..... .... .. .. .. ... 185 * .,.. Galitzer, A. J . .. .. ................. 39 * Khots, B. S . ...... .... ......... ... 2 79 
* Baum, P.-F . .... ..... ... . . ........ 1 72 * Garoufal id is , S . .. .. .. ........ .... 20 * Khuri-Makdisi, K . ... .. .... .. .. 11 4 
* Beckner, W .......... ... . ........... 89 * Geisser, T . .. .... ..... .. .... .. .... 242 * Knudson, K. P .... .... .. .. .. ... ... 46 
* Beidlema n, J. C. ......... .. .... .. 14 * Geller, S. C. .. .. .... .... .......... 198 * Koldobsky, A . .......... .. ...... 1 66 
* Berenstein, C. A. ... . ..... .... ... 29 * Gera mita , A. V . ............ .... 261 Koreen, C. M . .. .... .. ... .... ...... 66 
•Billera, l.j. ........... ... .... .... 22 1 * Ghoussoub, N. A . .... .. .. .. .. 168 * Kriz, I .. ......... .. ..... ........ ... .... 51 
* Bloch, A. M .... ......... . ........ 19 1 * Gia nnopo ulos, A. A ... .. .... . 165 * Krushka l, V. S ................... . 19 
* Boardman, j. M . .. .... . .. ...... 1 73 .. Gidea, M ......... .. ..... ... .. .. ... 282 * Kuchment, P . . ........... .. ... .. 236 
* Boman, j. ....... ..... .... .. ..... .. 216 * Gilman, R. H . ........ .... .... ... 14 5 * Kuhn , N.J. .... .. ....... ..... .. ... . . 23 
* Borcea, C. S . ........... . .. ...... .. 82 * Gindikin , S .... .. ... ... .... .. ... .... 32 * Kusner, R ....... ... ..... ..... .. ... 232 
* Borisov, l. A. ... ........ .... ... ... 81 * Girardi , M ..... ..... .............. 272 * Kuwata, M . ...... .. ... .... ..... .... . 98 
* Braden, T. C. .. ... .... .. .. .. ...... . 83 * Glassbrenner, D ... ..... .. ..... 263 * langsetmo, l. ....... .. ... ... .. 1 75 
* Bradlow, 5 . ... ..... ... ..... ..... .. 190 * Godefroy, G. B . ...... .. ........ 16 3 * larsen, M. j. .. ...... ....... .. .... 111 
* Browder, W ....... . .... .. ........ 224 * Goldfarb, B . ........ ............... 4 5 * .,.lazarev, A. Y . .................... 80 
* Brune r, R. R . ... .. ... ... .. .. ....... 27 * Goldman, W. M . ... .. . ..... .... 128 * Lee, M. H . .... .. .............. .... 233 
* Ca ll , G. S ........ ... .. ... .. ... ... .. .. 7 1 * .,.. Gonciulea, N . .. .......... .. ... 5, 72 * l ee, R ....... ... .... ....... ......... 150 

Caravella, S. M . .... .. ............ 64 * Gonzalez, F. B ... .. ............. 213 * leness, T. G .... ... ................ 58 
* .,..Cardenas, M . ....... ... ... .... .. .. 44 * Goodman, J. E ..... ..... ........ 120 *Levine, M ........... .. ............ 244 

* Carlen, E. A . .. ....... .. .. ........ .. 88 * Grassi, A . ...... ...... ....... ........ 73 * Levine, R. Y . ..................... 1 01 
* Chai, C.-l. ............... . ... ... .. 21 2 * Gree nleaf, A. T. .. .. ...... ..... . . 30 * levy, j. .... .... .... ................. 247 
* Chandler, K. A . .... .. . .. ....... 262 * Gri nberg , E. l. ................... 31 * li , Y ..... ..... .. .... .. .... ... ..... ... .. 49 
* Chaze lle, B . .. ....... .... . ...... .... 34 * Gross , M . .. .. ...... ..... ....... ..... 84 * libgober, A ..... ... ... ... .. ... .. ... 8 5 
* Chen, W .... .. ... .......... .. ....... . 48 * Grzegorczyk, I. .... .. ...... .. .. 1 88 * lieman, D ....... ..... ... ... .. .. .. 250 
* Cherlin , G ......... ............. .. 193 * Gupta, N. D . ...... .. .. . .... ..... 144 * lin, P.-K . .. .... .. .. ........ .. .. .. .. 142 
* Christensen, J. D . .... .. ...... .. . 76 * Gupta, R . .. ... ... ................. 211 * Lindenstrauss, A . .... .. .. .. .. . 1 07 
* Cole, B ...... .............. .. ....... 28 1 * Gurariy, V . ... .. .. .. ........ ...... 140 * liu , j.-C. .. .... ... .................. 1 33 
* Corso, A . .... .... .. .. .. .. .. ... .... 158 * Gursky, M. j. .. ... ..... ........ .... 86 * loepp, S . .......... ... ... ............. 4 
* Cowden, J. ..... . ... .. .. .. .. .. .... 132 * .,.. Habala, P . .. .. .. .... .... .. .. ... ... 139 * lomonosov, V .................. 268 

* .,.. Csizmadia, G . ..... .... ......... 11 7 * Hall, B. C. .... .. .. .... ...... ....... 20 7 * luo, F . .. ..................... ... ... 286 
* Deliyanni , I. ... .... .... . ....... .. 138 * Hanamura , M . ...... ........ .... 243 * luo, W . .. .... ... .. ...... .. .. .... ... 249 
* Devroye , l. .... .. ....... ......... 11 8 * Helgason, S ... .. .......... .. .. .. 21 4 * Madych, W. R .. ...... ......... .. 1 04 
• Diamond •. F ............. ......... 222 * Herman, G. T. . . . . . ..... . .. .. .. . 1 0 2 * Markee, A . ...... .... ..... ....... . 241 
* Dickerso n, M . .... .... . .. ...... ... 35 * Hesselholt, l. . ... ... .... ........ 1 06 * Martin , Y ... .......... .. ... ........ .. 59 
* Dilworth, S. j. ...... ... ..... ........ . 7 * Hewitt, P. R . ........ .... ... ...... 210 * Matic, G . .. .... .... ....... ....... .. 1 54 
* Dixo n, M. R . ........... . ........... 16 * Hopkins, M. j. ...... .......... .. .. 79 * McAuley, l. F ................. .. 287 
* Dostoglou, S . .. ... ..... ......... 1 51 * Hovey, M . ... .. .. ..... ............ .. 78 * McClure , J. ................ .. ..... 22 3 
* Duke, W ... ..................... .. . 246 * Hoyt, W. l. .. .. .. ..... ... ........... 70 * McDuff, D ........... .... .. .. ..... 1 52 
* Dunn, G. j. ....... .. ..... . ..... ... .. 52 * Hua ng, Y.-z . .... .... ............ 18 1 * Meng, G . ...... ...... .... ... .. ....... 57 
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*Michaelis, W. J ............ ... .... 95 
* Milgram, R. j. .... .. .. ...... ..... .. 21 
* Millson, J. j. .. .. ........ ......... 127 
* Monks, K. G . .. .... .. ... .. .. ... .. 226 
* Morey, S. E ..... .................. 159 
* Morpurgo, C. .. ... ........ .. .. .. .. 87 
* Mou, l. ...... ... ... .. .. ....... .... . 230 
* Murty, R . ... ...... ...... ..... .. .... 11 5 

*.,.. Ng, S.-H . .... ...... ... .... ........... 94 
* Noy, M . .................. .. ... .... . 121 
* Ode ii , E ............. .. .... .. ... .. .. 137 
* Olafsson, G . .............. .... .. ... 91 
* Ono, K . .. ........ ..... ...... ....... 219 
* O'Rou rke, J. .. .. ...... .... ....... 251 
* O'Sull ivan, M. E .............. ... ... 6 
* Pach, ... ... ....... .. .............. .. 186 
* Palmieri, J. H ........ .............. 77 
* Pantev, T. .. .......... .. ...... .... 260 
* Pappas, G ......... ... ... ..... .... 11 2 
* Pa rdue , K . ......... .. ... ..... ... .. 1 30 
* Patch , S. K . ... . .............. .. .. 237 
* Pederse n, E. K . .. .. ......... 22, 43 
* Phillips, R. E . .. .. ................ 194 
* Pignataro, T ... .. ..... .. .... .. ... 288 
* Polini, C. .. .. ........... .. .. ... ... . 160 
* Pop, H. C. ..... ... ... .. .... .... ..... 92 
* Po ritz, j. A . ... .. ....... .. .. ....... . 41 
* Previato, E . .. .... ..... ........ .. . 124 
* Qing, J ...... . ... .. .... .... ..... ... . 229 
* Quinn, F. S . .. .... ........ ........ 156 
* Quinto, E. T . .................... 1 05 
* Ramachand ran, N . ........ ... 245 
* Randall, J. D . ............. .. ..... 153 
* Randrianantoanina, B ...... 14 1 
* Ra ndrianantoanina, N . .. .. . 271 
* Ravene l, D. C. ...... ...... ........ 25 
* Roberts, l. G ................ .. .. 197 
* Robinson , D. j. ......... .... ...... 13 
* Rodriguez Villegas, F . ...... 113 
* Roh rlich, D. E . ........ .. ...... .. 11 0 
* Rude l son, M ......... ... ........ 164 
* Saab, E ..... ..... .. .. ........ .. .. .... . 11 
* Saab, P ............... ................ 12 
.,.. Sandberg , D. A .. ............. . 28 3 
* Sa pir, M. V .......... ......... .. .. 146 
* Saveliev, N. N . .............. ...... 55 
* Sawin, S. F . ... ....... .. ...... .. .. .. 53 
* Schlumprecht, T . .. .. ... ...... 136 
*Schwa rtz , C. F . .. .. .......... .. .. . 69 
* Sehgal, S . ..... .. .. .. ....... ....... 276 
*Shah, K. M . ..... .. ........ .. ... .. 134 
* Shelah, S. ........ .... ... ..... .. .. . 192 
* Shepp, l. ...... . ..... .... ..... .... 238 
* Shick, P. l. .............. .... .. ..... 26 
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Presenters 

* Shirvani, M .... ...... .. .. ......... 277 
* s: or, P. W. . .. . . . .. . . ...... .. . . .. . 184 
*Silverman, j. H . .. ..... .......... . 96 
* Simis, A . ...... .. .... .. ... .. ....... 267 
*Sims, C. . . .. . .. . . . ... .. ........ .... 148 
* Smirnov, M ..... ..... ............ 215 
• Smith, K. E . .. ...................... 75 

Smith, S. B . ... ..................... 65 
*Sofer,A . ... ... ........ .............. 61 

*"' Soundararajan, K ............. 220 
* Spivakovsky, M ..... ........... 135 
* Spruck, j. . . . . . . . . . . . . . . . . . . . . . . . . . 2 31 

*"' Stankova-Frenkel, Z. E ..... 258 
*Steinberger, M ... ....... ..... .. 171 
*Stiller, P. F . .. ......... ..... .... .. 209 
* Strichartz, R. S . ... .... ....... .... 90 
*Sullivan, D ......... .............. 149 
*Szabo, Z ...... ....... ... ... ....... 155 
*Szarek, S. J ...... ................. 273 
*Taft, E. j . .. ....... ..... .. ............ 93 
* Tai, J.-y ........... ... ... ........... 1 76 
* Tenenblat, K . ......... ..... .. ... 205 

*"' Teplyaev, A .. ...... .. .... ........ 206 
Tewari, U. B ....... ........... .. . 284 

*Thaddeus, M . ... ........... ....... 42 
*Thomas, S. . ... ..... ............. 196 
*Thompson, R. D ....... ....... 177 
* Todorov, A .... ..... ...... ....... 257 
• Tomczak-Jaegermann, N ... 74 
*Top,J . ... ... .... ...... ...... .. ... ... 218 

*"' T6th, G .... .. ..... ............. .. .. 183 
* Toussaint, G . .. ........... .... .. 252 
* Tretkoff, M ........................ 99 
* Tsalidis, S . .... .... .. .. .......... . 1 08 
*Tu, L. W .... .... ........ .... ....... 125 
*Turner, J. M ..................... 227 
*Ulmer, D ............................ 60 
* Ulrich, B. . . .. ... . . ... .. . ... . .•. . . . . 161 
* Vaidya, S ... ......... .. ............ .... 2 

*"' Vajiac, B. . . . .. . ... . . . ... ..... .... .. 169 
* Valtr, P .... ....... ... ... .. .... ...... 182 
* VanWyk, C. J. ..... ............. 253 
*Vasconcelos, W. V . ... .... ... . 157 
*Velasquez, E .. ... ..... .... ... ... 239 
*Verrill, H. A . .. ... ... ..... 201, 235 
* Voronov, A. A ..... .... . 123, 179 
* Vovsi, S. M . ... .. ................. 278 
* Walker, M. E . .................... 199 
*Walnut, D ..... ..... ............... 240 
* Wan, D . ........ ...................... 62 
* Werner, E. M . ................... 167 
* Whitesides, S. H . ...... ..... ... 254 
*Wiegand, R .......... ..... ....... 129 
*Wiegand, S. M . .. ................... 3 
*Wilfong, G. T ....... .. .. .. .. .. .. 255 
*Wilson, W. S. .. ..... .. .. .... .. ... 1 7 4 
* Woodburn, C. J . ... .. .. .. ...... 264 
* Xi a, E. Z. .. .. .. ... .... .. .... ....... 1 89 

Yang, C. C. ... ............... .. .. 280 
* Yang, T . .. ... .. .... .. ........ .. .. .. 248 
* Yao, D . .. ............... .. .......... 200 
*Yap, C. K .... ........ .............. 256 
* Yui, N ..... .. ............... 203, 234 
* Zelmanov, E. I . ............ .. ... 143 

* "' Zhou, Y ... .. .... ........ ... .. ....... . 28 
* Zhou, Z . ..... .... ... ........ .. .... . 208 

O CTOBER 1996 

Tuong Ton-That, University of Iowa, Iowa City, Coordinating Editor 

Kenneth I. Gross, University of Vermont, Burlington; 
Donald St. P. Richards, University of Virginia, Charlottesville, and 
Paul J. Sally, Jr., University of Chicago, Editors 

This volume is an outgrowth of the special session on 
representation theory and harmonic analysis held in honor of Ray 
Kunze at the 889th meeting of the American Mathematical Society 
in January 1994. 

Contemporary Mathematics, Volume 191, 
1995,254 pp. (softcover), ISBN 0-8218-0310-7, Individual member $33, 
List $55. To order, please specify CONM/191NA 

Representations of Groups 

Bruce N. Allison and Gerald H. Cliff, 

University of Alberta, Edmonton, AB, Canada, Editors 

This book contains papers presented at the Canadian 
Mathematical Society Annual Seminar held in June 1994. Covering 
both expository and research articles, Representations of Groups 
offers the latest results on various aspects of representation theory 
of groups. 

Members of the Canadian Mathematical Society may order at the AMS 
member price. 

Conference Proceedings, Canadian Mathematical Society, 
Volume 16, 1995,385 pp. (softcover), ISBN 0-8218-0311-5, 
Individual member $66, List $110. To order, please specify 
CMSAMS/16NA 

All prices subject to change. Charges for delivery are $3.00 per order; or for air delivery 
outside of the continental U.S., please include $6.50 per item. Prepayment required. Order 
from American Mathematical Society, P. 0 . Box 5904, Boston, MA 02206-5904. Or 
for credit card orders, fax (40 I) 331-3842 or call toll free 800-321-4AMS (4267) in the 
U.S. and Canada, (40 I) 455-4000 worldwide. Residents of Canada, please include 7% GST. 
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Program of the Sessions 
Lawrenceville, New Jersey, October 5-6, 1996 

Saturday, October 5 
Special Session on Commutative Algebra, I 

8:00 AM - 1 0:50AM 

Organizers: Karen E. Smith, Massachusetts 
Institute of Technology 
Irena Swanson, New Mexico State 
University 

8:00AM Hilbert's thirteenth problem and genus zero 
(1) coverings. 

Shreeram S. Abhyankar, Purdue University 
(914-14-25) 

8:30AM Puiseux expansions in nonzero characteristic. 
(2) Sanju Vaidya, (914-1 3-1 92) 

9:00AM Noetherian rings between a local domain and its 
(3) completion. Preliminary report. 

William Heinzer, Purdue University, Christel 
Rotthaus, Michigan State Univ, and Sylvia M. 
Wiegand* , Univ. of Nebraska (914-13-234) 

9:30AM On a question of Matsumura. Preliminary report. 
(4) Susan Loepp, Williams College (914-13-126) 

1 O:OOAM Singular loci of ladder determinantal varieties and 
(5) Schubert varieties. Preliminary report. 

Nicolae Gonciulea* and Venkatramani 
Lakshmibai, (914-14-164) 

1 0:30AM Classification and divisor class groups of normal 
.,.. (6) cubicsurfaces in P3 . 

Mike E. O'Sullivan, (914-14-232) 

Special Session on Geometric Functional Analysis, I 

8:00AM- 10:50 AM 

Organizers: N. Tomczak-jaegermann, University of 
Alberta 
Edward Odell, University of Texas, 
Austin 

8:00AM On various modes of scalar convergence in Lo(X). 
(7) Stephen j. Dilworth, Department of Mathematics, 

University of South Carolina (914-46-1 09) 

The time limit for each contributed paper in the sessions is ten minutes. 
In the Special Sessions the time limit varies from session to session and 
within sessions. To maintain the schedule, time limits will be strictly 
enforced. 
For papers with more than one author, an asterisk follows the name of 
the author who plans to present the paper at the meeting. 
Papers flagged with a solid triangle (.,..) have been designated by the 
author as being of possible interest to undergraduate students. 
Abstracts of papers presented in the sessions at this meeting will be 

8:30AM Distances between Banach spaces. Preliminary 
(8) report. 

Nigel j. Kalton* and Mikhailo I. Ostrovskii, 
(91 4-46-70) 

9:00AM Nonlinear quotients. Preliminary report. 
(9) Sean M. Bates, Columbia University, William 

B. johnson*, Texas A&M University, joram 
Lindenstrauss, The Hebrew University of 
jerusalem, David Preiss, University College London, 
and Gideon Schechtman, The Weizmann Institute 
of Science (914-46-284) 

9:30AM Invertible disjointness preserving operators. 
(1 0) Preliminary report. 

Yuri Abramovich* and Arkady Kitover, 
(914-46-248) 

1 O:OOAM Stability problems and some solutions of some 
(11) properties in Banach spaces. 

Elias Saab, University of Missouri (914-46-18) 

1 0:30AM Convolution operators associated to vector 
(12) measures. 

Mangatiana A. Robedera and Paulette Saab*, 
(914-46-1 99) 

Special Session on Infinite Groups and Group Rings, I 

8:00AM - 1 0:50AM 

Organizers: Simon Thomas, Rutgers University 
Samuel M. Vovsi, The Chubb 
Corporation, New Jersey 

8:00AM Finitely generated groups that are isomorphic with 
(1 3) their subgroups of finite index. 

Derek j. S. Robinson, University of Illinois 
(914-20-110) 

8:30AM Permutable products of groups. 
(14) james C. Beidleman, University of Kentucky 

(914-20-60) 

9:00AM A group problem of P. Erdos and B. H. Neumann and 
(1 5) some of its analogues. Preliminary report. 

Luise-Charlotte Kappe, SUNY at Binghamton 
(914-20-73) 

found in the issue of Abstracts of papers presented to the American 
Mathematical Society, ordered according to the numbers in parentheses 
following the listings. The middle two digits, e.g., 897-20-1136, refer to 
the Mathematical Reviews subject classification assigned by the individual 
author. Groups of papers for each subject are listed chronologically in 
the Abstracts. The last one to four digits, e.g., 897-20-1136, refer to the 
receipt number of the abstract; abstracts are further sorted by the receipt 
number within each classification. 
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9:30AM Locally (soluble-by-finite) groups with all proper 
(16) non-nilpotent subgroups of finite rank. 

Martyn R. Dixon*, Martin J. Evans, and Howard 
Smith, University of Alabama (914-20-43) 

1 O:OOAM On finite and locally finite subgroups of free 
(1 7) Burnside groups of large even exponent. 

Sergei V. Ivanov, University of Illinois at 
Urbana-Champaign, Urbana, IL 61801 (914-20-148) 

1 0:30AM On a class of para-free groups introduced by Gilbert 
(18) Baumslag. 

Benjamin Fine*, Fairfield University, Gerhard 
Rosenberger and Michael Stille, Universitat 
Dortmund, Germany (914-20-369) 

Special Session on Geometric Topology, I 

8:15AM- 10:45 AM 

Organizers: Norman J. Levitt, Rutgers University, 
New Brunswick 
Georgia Triantafillou, Temple 
University 

8:1 SAM Embedding obstructions and 4-dimensional 
~ (19) thickenings of2 -complexes. Preliminary report. 

Vyacheslav S. Krushkal, Michigan State University 
(914-57-40) 

8:55AM Finite type 3-manifold invariants and the Torelli 
~ (20) group. Preliminary report. 

Stavros Garoufalidis, Haniard University 
(914-57-338) 

9:35AM Stability theorems for spaces of holomorphic maps. 
(21) R. james Milgram, Department of Mathematics, 

Stanford University (914-57-1 55) 

10:1 SAM Non-linear similarity. Preliminary report. 
(22) lan Hambleton and Erik K. Pedersen*, Binghamton 

University (914-57-218) 

Special Session on Homotopy Theory, I 

8:30 AM - 1 0:50 AM 

Organizers: Martin Bendersky, Hunter College, 
City University of New York 
Donald M. Davis, Lehigh University 

8:30AM New constructions with configuration spaces. 
(23) Nicholas J. Kuhn, University of Virginia (914-55-79) 

9:00AM Odd-primary Brown-Gitler spectra, 0 2 S3 , and rr~. 
(24) Preliminary report. 

David J. Hunter, University of Virginia (914-55-275) 

9:30AM Mixing up the Adams and Eilenberg-Moore spectral 
(25) sequences. 

Douglas C. Ravenel, University of Rochester 
(914-57-240) 

1 O:OOAM Finite localizations and the (really) classical Adams 
(26) spectral sequence. 

Paul L. Shick, john Carroll University (914-5 5-244) 

1 0 :30AM Twisted Tate spectra. Preliminary report. 
(27) Robert R. Bruner, Wayne State University 

(914-55-291) 

Special Session on Radon Transforms and 
Tomography, I 

8:30 AM - 10:50 AM 

Organizers: Andrew G. Markoe, Rider University 
Eric Todd Quinto, Tufts University 

8 :30AM Support theorems for the sphere transform. 
(28) Preliminary report. 

Yiying Zhou, Tufts University (914-44-95) 

9:00AM Do solid tori have the Pompeiu property? 
(29) Carlos A. Berenstein* and Dmitry Khavinson, 

(914-35-277) 

9:30AM Estimates for generalized Radon transforms with 
(30) fold and cusp singularities. Preliminary report. 

Allan T. Greenleaf*, University of Rochester, and 
Andreas Seeger, University of Wisconsin 
(914-44-139) 

1 O:OOAM lnjectivity of Cosine and Funk-Radon transforms on 
(31) k-planes. Preliminary report. 

Eric L. Grinberg, Temple University (914-44-91) 

1 0 :30AM Integral Geometry and the Kappa operator. 
(32) Preliminary report. 

Simon Gindikin, Department of Mathematics, MIT 
(914-44-344) 

Special Session on Combinatorial and Computational 
Geometry, I 

8:30 AM - 1 0:50 AM 

Organizers: William Steiger, Rutgers University, 
New Brunswick 
Ileana Streinu, Smith College 

8 :30AM Approximating shortest paths on a convex polytope 
(33) in three dimensions. Preliminary report. 

Pankaj K. Agarwal, Duke University (914-68-202) 

9 :00AM Discrepancy theory and computational geometry. 
(34) Bernard Chazelle, Princeton University 

(914-52-332) 

9 :30AM Peter Piper placed a polygon on pickled points. 
(35) Matthew Dickerson, Middlebury College 

(914-52-31 5) 

1 O:OOAM On segment visibility graphs. 
(36) Hazel J. Everett*, Chinh T. Hoang, Kyriakos 

Kilakos, and Marc Noy, (914-52-211) 

1 0:30AM Rounding 3-D polyhedra. Preliminary report. 
(37) StevenJ. Fortune, Bell Laboratories (914-52-297) 

Special Session on Moduli Spaces of Vector Bundles 
Over Curves With or Without Additional Structure, I 

8:30 AM - 1 0:50AM 

Organizers: Hans Ulysses Boden, Max Planck 
Institute for Mathematics, Germany 
and McMaster University 
Emma Previato, Boston University 

8 :30AM Quantum cohomology and the Verlinde algebra 
(38) Sharad Agnihotri, University of Texas at Austin 

(914-14-132) 

9 :00AM On the moduli space of polygonal linkages on the 
~ (39) 2-sphere. Preliminary report. 

Amy jan Galitzer, University of Maryland 
(914-51 -124) 

9 :30AM Torus actions and symplectic volumes of moduli 
(40) spaces. 

Lisa Claire Jeffrey*, Mathematics Dept., McGill 
University, and Jonathan Weitsman, Mathematics 
Dept., Univ. of California at Santa Cruz (914-58-112) 

1 0 :00AM From polygons to vector bundles and back again. 
(41) jonathan A. Poritz, (914-53-231) 

1 0 :30AM A perfect Morse function on the moduli space of flat 
~ (42) connections. 

Michael Thaddeus, (914-14-1 02) 

Special Session on Algebraic K-theory, I 

8:40 AM - 1 0:50 AM 

Organizer: Charles A. Weibel, Rutgers University, 
New Brunswick 
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8:40AM Controlled K-theory Preliminary report. 
(43) Erik K. Pedersen, Binghamton University 

(914-19-216) 

9:1 SAM On the Karoubi filtration of a category. 
(44) Manuel Cardenas*, University of Sevilla, and Erik K. 

Pedersen, University of Binghamton (91 4-1 9-214) 

9:50AM Splitting assembly maps for groups with large 
(45) actions at infinity. 

Boris Goldfarb, Stanford University (914-19-201) 

1 0:25AM The homology of special linear groups over 
(46) polynomial rings. 

Kevin P. Knudson, Duke University (914-19-54) 

Special Session on Partial Differential Equations In 
Geometry, I 

9:00AM- 10:50 AM 

Organizers: Thomas Patrick Branson, University of 
Iowa 
Robert C. McOwen, Northeastern 
University 

9:00AM Asymptotics for the singular Yamabe problem. 
(47) Preliminary report. 

David L. Finn, Merrimack College (914-35-208) 

9:30AM Prescribing scalar curvature on S3 . 
(48) Wenziong Chen*, Southwest Missouri State 

University, and Congming Li, University of 
Colorado (914-35-366) 

1 O:OOAM Sharp Sobo/ev type inequalities on Riemannian 
(49) manifolds with boundary. 

YanYan Li* and Meijun Zhu, Rutgers University 
(914-35-375) 

1 0:30AM Applications of variational theory to the scalar 
(50) curvature equation 

Abbas Bahri, Rutgers University (914-35-367) 

Special Session on Operads, Hop( Algebras, and 
Categories, I 

9:00AM- 10:50 AM 

Organizers: Arthur M. Dupre, Rutgers University, 
New Brunswick 
James D. Stasheff, University of North 
Carolina, Chapel Hill 

9:00AM An Adams-Novikov type spectral sequence based on 
(51) real cobordism. 

Igor Kriz, University of Michigan (914-18-306) 

9 :30AM Bousfield localization for Eoo rings. 
(52) Gerald j. Dunn, (914-55-32) 

1 O:OOAM The centrality of the KRH link invariants. 
(53) Preliminary report. 

Louis H. Kauffman, David Radford, and Stephen 
F. Sawin*, M. I. T./Fairfield U. (914-16-46) 

1 0:30AM Pasting schemes and their topological tensor 
(54) product. 

Michael S.J. Johnson, (914-1 8-207) 

Special Session on Invariants of Smooth 4-manifo/ds, I 

9:00AM - 10:50 AM 

Organizers: John W. Morgan, Columbia University 
Frank S. Quinn, Virginia Polytechnic 
Institute and State University 

9 :00AM Gauge theory and invariants of homology 
(55) 4-cobordism. 

Nikolai N. Saveliev, (914-57-21) 

9:30AM Links of singularities in moduli spaces of 
(56) non-abelian monopoles. Preliminary report. 

Paul M. N. Feehan, Harvard University (914-58-58) 

1 O:OOAM SW =Milnor torsion. 
(57) Guowu Meng*, Hong Kong University of Science 

and Technology, and Clifford H. Taubes, Harvard 
University (914-51-391) 

1 0:30AM The link of reducib/es in the moduli space of S0(3) 
(58) Monopoles. Preliminary report. 

Thomas G. Leness, Michigan State University 
(914-57-78) 

Special Session on Automorphic Forms, I 

9:00 AM - 1 0:50 AM 

Organizers: Henri Rene Darmon, McGill University 
Fernando Rodriguez Villegas, 
Princeton University 

9:00AM A converse theorem for jacobi forms. 
(59) Yves Martin, (914-11-349) 

9 :30AM Values and derivatives of L-series over function 
(60) fields. Preliminary report. 

Douglas Ulmer, (914-11-300) 

1 O:OOAM A p-adic operator on 1/2-integra/ weight modular 
(61) forms. Preliminary report. 

Adriana Sofer, Princeton University (914-11-328) 

1 0:30AM Arithmetic variation of modular forms. Preliminary 
(62) report. 

Daqing Wan, Pennsylvannia State University 
(914-11-197) 

Contributed Papers, I 

9:00 AM - 1 0:40 AM 

9:00AM Two theorems of Arkin-Arney-Erdos. Preliminary 
(63) report. 

joseph Arkin*, David C. Arney, West Point, and 
Paul Erdos, Hungarian Academy of Sciences, 
Hungary (914-11 -317) 

9 :15AM Isomorphism classes of nonsingu/ar affine 
(64) k* -surfaces. Preliminary report. 

Sandra M Caravella, Centenary College 
(914-14-1 46) 

9:30AM Sullivan-Haefliger model for mapping spaces for 
(65) flag-manifolds. 

Samuel B. Smith, Saint joseph 's University 
(914-55-06) 

9:45AM Higher order convergence and the Newton method. 
(66) Carl M. Koreen, Monmouth University (914-99-377) 

1 O:OOAM From Pascal triangles to combinatorics. 
(67) Larry Ericksen, (914-05-41) 

1 0:1 SAM Localy (soluble-by-finite) groups with all proper 
(68) insoluble subgroups of finite rank. 

Howard Smith, Bucknell University, Martyn R. 
Dixon, University of Alabama, and Martin j . Evans*, 
University of Alabama, Tuscaloosa (914-20-3 76) 

Special Session on Elliptic Surfaces, I 

9:30 AM - 1 0:50 AM 

Organizers: William L. Hoyt, Rutgers University, 
New Brunswick 
Charles Freund Schwartz, Rider 
University 

9:30AM A classification of sections of certain elliptic 
.,. (69) surfaces. 

Charles F. Schwartz, Rider University (914-14-1 82) 

1 O:OOAM Twisted Legendre equations with Morde/1-Wei/ rank 
(70) !> 3. 

William L. Hoyt*, Rutgers University, and Charles F. 
Schwartz, Rider University (914-14-162) 
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1 0:30AM Comparing canonical heights and Wei/ heights on 
(71) elliptic surfaces. Preliminary report. 

Gregory S. Call, Amherst College (914-11-295) 

Special Session on Mirror Symmetry and Toric 
Varieties, I 

1 0:00 AM - 1 0:50AM 

Organizers: Ciprian S. Borcea, Rider University 
Sylvain E. Cappell, Courant Institute of 
Mathematical Sciences, New York 
University 

1 0:00AM Degenerations of flag and Schubert varieties to 
(72) toric varieties. 

Nicolae Gonciulea* and Venkatramani 
Lakshmibai, (914-14-123) 

1 0:30AM Recent developments on elliptic Calabi-Yau 
(73) manifolds. 

Antonella Grassi, University of Pennsylvania 
(914-14-298) 

Opening Address 

1 1 :00 AM - 1 1 : 1 0 AM 

Welcoming remarks. 
Presenter: Phyllis M. Frakt, Vice President for 

Academic Affairs and Provost, Rider 
University 

Invited Address 

1 1 : 1 0 AM - NOON 

(74) Geometric and linear structures in 
infinite-dimensional Banach spaces. 
Nicole Tomczak-jaegermann, University of Alberta 
(914-46-364) 

Invited Address 

1 :30 PM - 2:40 PM 

(75) Vanishing theorems in algebraic geometry: What 
they are and why we need them. 
Karen E. Smith, Massachusetts Institute of 
Technology (914-00-01) 

Special Session on Homotopy Theory, II 

2:30 PM - 4:50 PM 

Organizers: Martin Bendersky, Hunter College, 
City University of New York 
Donald M. Davis, Lehigh University 

2 :30PM Ideals in the stable homotopy category: phantoms, 
(76) ghosts and skeleta. 

j. Daniel Christensen, Department of Mathematics, 
Massachusetts Institute of Technology (91 4-5 5-99) 

3:00PM Stable homotopy over the Steenrod algebra. 
(77) Preliminary report. 

john H. Palmieri, Massachusetts Institute of 
Technology (914-55-319) 

3:30PM Stable homotopical algebra. Preliminary report. 
(78) Mark Hovey, MIT (914-5 5-1 81) 

4:00PM Cobordism invariants associated to algebraic plane 
(79) curves. Preliminary report. 

Michael j. Hopkins (914-55-258) 

4:30PM Homotopy theory of sheaves. 
(80) Andrey Y. Lazarev, U. of Pennsylvania (914-55-260) 

Special Session on Mirror Symmetry and Toric 
Varieties, II 

2:30PM-4:50PM 

Organizers : Ciprian S. Borcea, Rider University 
Sylvain E. Cappell, Courant Institute of 
Mathematical Sciences, New York 
University 

2:30PM Mirror duality and string-theoretic Hodge numbers. 
(81) Victor V. Batyrev, University of Essen, and Lev A. 

Borisov*, University of Michigan, Ann Arbor 
(914-14-23) 

3:00PM Mirror symmetry and the Horrocks-Mumford 
(82) bundle. Preliminary report. 

Ciprian S. Borcea, Rider University, Lawrenceville, 
NJ 08648 (914-14-245) 

3:30PM Intersection homology of toric varieties and a 
(83) conjecture of Kalai. 

Tom C. Braden* and Robert D. MacPherson, 
(914-14-221) 

4:00PM Applications of deformation theory of Calabi-Yau 
(84) threefolds. Preliminary report. 

Mark Gross, (914-14-331) 

4:30PM Crepant resolutions of orbifo/ds. Preliminary report. 
(85) Anatoly Libgober, University of Illinois at Chicago. 

(914-14-166) 

Special Session on Partial Differential Equations In 
Geometry, II 

2:30 PM - 5:20 PM 

Organizers: Thomas Patrick Branson, University of 
Iowa 
Robert C. McOwen, Northeastern 
University 

2:30PM Some Bochner-type theorems in 4-dimensional 
(86) conformal geometry. 

Matthew j. Gursky, (914-35-322) 

3:00PM Sharp fractional integral inequalities, and the 
(87) spectrum of intertwining operators. Preliminary 

report. 
Carlo Morpurgo, University of Texas at Austin and 
Dipartimento di Matematica- Universita di Milano, 
Via Saldini, 50 Milan, Italy (914-58-274) 

3:30PM Geometric inequalities in kinetic theory and 
(88) hydrodynamics. 

Eric A. Carlen, School of Mathematics, Georgia 
Institute of Technology (914-60-361) 

4:00PM Sobolev inequalities, vortex dynamics and Lie 
(89) groups. Preliminary report. 

William Beckner, University of Texas at Austin 
(914-58-45) 

4 :30PM Analogs of P.D.E. 'son fractals. Preliminary report. 
(90) Robert S. Strichartz, Cornell University 

(914-35-370) 

5:00PM Wave propagation on symmetric spaces. 
(91) Gestur Olafsson, Louisiana State University 

(914-35-381) 

Special Session on Operads, Hop( Algebras, and 
Categories, II 

2:30 PM - 4:20 PM 

Organizers: Arthur M. Dupre, Rutgers University, 
New Brunswick 
james D. Stasheff, University of North 
Carolina, Chapel Hill 
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2:30PM Twisting the quantum group A(R) for a symmetric 
(92) R. Preliminary report. 

Horia C. Pop, University of Iowa (914-17-362) 

3:00PM Combinatorial aspects of quantum convolution. 
(93) Earl J. Taft, Rutgers University (914-16-48) 

3:30PM On the distinct Lie bialgebra structures of the Witt 
.,.. (94) and Virasoro algebras. 

Siu-Hung Ng, Rutgers University (914-17-392) 

4:00PM Existence of triangular Lie bialgebra structures. 
(95) Preliminary report. 

Walter J. Michaelis, University of New Orleans 
(914-17-357) 

Special Session on Elliptic Surfaces, II 

2:30 PM - 4:20 PM 

Organizers: William L Hoyt, Rutgers University, 
New Brunswick 
Charles Freund Schwartz, Rider 
University 

2:30PM Divisibility of the specialization map for twists of 
(96) abelian varieties. 

joseph H Silverman, Brown University (914-11-122) 

3:00PM Morde/1-Wei/ groups in procyclic extensions. 
(97) Lisa A Fasten berg, Yale University (914-11-111) 

3:30PM Elliptic K3 surfaces with high Morde/1-Wei/ rank. 
(98) Masato Kuwata, Universite de Caen (914-11-289) 

4:00PM The cohomology ring of the Fermat quartic surface. 
(99) Preliminary report. 

Marvin Tretkoff, Stevens Institute (914-14-247) 

Special Session on Radon Transforms and 
Tomography, II 

2:30 PM - 5:20 PM 

Organizers: Andrew G. Markoe, Rider University 
Eric Todd Quinto, Tufts University 

2:30PM Density jumps and high-resolution algorithms for 
(1 00) A-tomography. 

Adel Faridani, Oregon State University 
(914-45-217) 

3:00PM Application of the X-ray transform to 3D conformal 
.,.. (1 01) radiotherapy. 

Robert Y Levine* and Eugene A. Gregerson, MIT 
Lincoln Laboratory (914-92-21 3) 

3:30PM A Bayesian approach to reconstruction using 
.,.. (1 02) image-modeling Gibbs priors. 

Gabor T. Herman, University of Pennsylvania 
(914-45-115) 

4:00PM Pseudodifferential operators with nonsmooth 
(1 03) symbols and local tomography. 

Alexander J. Katsevich, Los Alamos National 
Laboratory and University of Central Florida 
(91 4-44-86) 

4:30PM Pointwise inversion of the Radon transform. 
(1 04) Preliminary report. 

W. R. Madych, University of Connecticut 
(91 4-44-1 31) 

5:00PM Limited angle exterior tomography and integral 
(1 05) geometry. Preliminary report. 

Eric Todd. Quinto, Tufts University (914-44-250) 

Special Session on Algebraic K-theory, II 

2:30 PM - 4:45 PM 

Organizer: Charles A. Weibel, Rutgers University, 
New Brunswick 

2:30PM Cyclic polytopes and the K-theory of truncated 
(1 06) polynomial algebras. 

Lars Hesselholt*, Massachusetts Institute of 
Technology, and lb Madsen, Aarhus Universitet, 
Aarhus, Denmark (914-19-184) 

3:1OPM Topological Hochschild homology of number rings. 
(1 07) Ayelet Lindenstrauss*, University of Pennsylvania, 

and lb Madsen, Aarhus University (914-19-83) 

3:45PM A candidate for a descent spectral sequence. 
(1 08) Preliminary report. 

Stavros Tsalidis, Brown University (914-19-282) 

4:20PM On the pushforward of the metrized Poincare 
(1 09) bundle. 

Eitan Bach mat, Brown University (914-1 9-294) 

Special Session on Automorphic Forms, II 

2:30 PM - 5:50 PM 

Organizers: Henri Rene Carmon, McGill University 
Fernando Rodriguez Villegas, 
Princeton University 

2:30PM Realization of some Galois representations of low 
.,.. (11 0) degree in Morde/1-Wei/ groups. 

David E. Rohrlich, Boston University (914-11-325) 

3:00PM Images of Galois representations for abelian 
(111) varieties. Preliminary report. 

Michael J. Larsen*, University of Pennsylvania, and 
Richard Pink, (914-11 -302) 

3:30PM The reduction of some Shimura varieties. 
(11 2) Preliminary report. 

Georgios Pappas, (914-11-318) 

3:50PM Break 
4:30PM Explicit elliptic units. 

(11 3) Farshid Hajir, California Institute of Technology, 
and Fernando Rodriguez Villegas*, Princeton 
University (914-11-230) 

5:00PM Representations of SL(2) x G. Preliminary report. 
(114) Kamal Khuri-Makdisi, Harvard University 

(914-11-227) 

5:30PM The ABC & D conjectures. Preliminary report. 
(11 5) Ram Murty, Queen's University and McGill 

University (914-11-190) 

Special Session on Combinatorial and Computational 
Geometry, II 

2:30 PM - 5:50 PM 

Organizers: William Steiger, Rutgers University, 
New Brunswick 
Ileana Streinu, Smith College 

2:30PM On the lattice diameter of a convex body. 
.,.. (116) Preliminary report. 

lmre Barany*, Mathematical Institute of the 
Hungarian Academy of Sciences, and Zoltan 
Furedi, Dept. Mathematics, University of Illinois 
(914-52-273) 

3:00PM On the independence number of minimum distance 
.,.. (11 7) graphs. 

Gyorgy Csizmadia, New York University, Courant 
Institute (914-52-93) 

3:30PM Random Weyl trees. Preliminary report. 
.,.. (118) Luc Devroye, McGill University (914-68-80) 

4:00PM Finite and infinite families of circles and spheres. 
(119) Herbert Edelsbrunner, (914-52-333) 
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4 :30PM Lifting hyperplanes and the acuteness graph of a 
(120) set of lines. Preliminary report. 

Boris Aronov, Polytechnic University, Jacob E. 
Goodman*, City College, CUNY, and Richard 
Pollack, Courant Institute of Mathematical Sciences 
(914-52-189) 

5:00PM Random triangulations. Preliminary report. 
(1 21) Luc Devroye, McGill University, Philippe Flajolet, 

INRIA- Rocquencourt, Ferran Hurtado, Marc Noy*, 
Universitat Politecnica de Catalunya, and William 
Steiger, Rutgers University (914-52-176) 

5:30PM Quasi-planar graphs have a linear number of edges. 
~ (1 22) Pankaj K. Agarwal, Duke University, Boris 

Aronov*, Polytechnic University, Janos Pach, 
Courant Institute of Mathematical Sciences, Richard 
Pollack, Courant Institute of Mathematical Sciences, 
and Micha Sharir, Tel Aviv University, Tel Aviv 
(914-52-380) 

Special Session on Moduli Spaces of Vector Bundles 
Over Curves With or Without Additional Structure, II 

2:30 PM - 5:50 PM 

Organizers: Hans Ulysses Boden, Max Planck 
Institute for Mathematics, Germany 
and McMaster University 
Emma Previato, Boston University 

2:30PM Geometric moduli problem. Preliminary report. 
(123) Alexander A. Voronov, M.I.T. (914-14-74) 

3:00PM Lines and loci in the moduli space of SL(2)-bundles 
(1 24) on a curve. 

William M. Oxbury, University of Durham, 
Christian Pauly, Universidad Autonoma de 
Madrid, and Emma Previato*, Boston University 
(914-14-154) 

3:30PM Strange duality over an elliptic curve. 
(125) Loring W. Tu* and Ron Donagi, (914-14-249) 

4:00PM Abelian Chern-Simons theory (after Mihae/a 
(126) Manoliu). 

Daniel S. Freed, University of Texas at Austin 
(914-58-307) 

4:30PM Arrangements of lines in the projective plane and 
(127) new nonquasiprojective fundamental groups. 

Preliminary report. 
john J. Millson, University of Maryland 
(914-14-21 0) 

5:OOPM Moduli spaces of SL(2)-characters over surfaces of 
(128) low Euler characteristic. Preliminary report. 

William M. Goldman, (914-53-1 05) 

5:30PM Open Problems/Discussion 

Special Session on Commutative Algebra, II 

2:30 PM - 5:50 PM 

Organizers : Karen E. Smith, Massachusetts 
Institute of Technology 
Irena Swanson, New Mexico State 
University 

2 :30PM Iterated quadratic transforms and valuation. 
(129) Preliminary report. 

Karen E. Smith, Roger Wiegand* and Sylvia 
Wiegand, (914-14-269) 

3:00PM Hilbert-Kunz functions of graded rings. 
(130) Keith Pardue*, Queen's University, Ragnar 

Buchweitz and Qun Chen, Univers ity of Toronto 
(914-13-183) 

3:30PM Lifting modules and some consequences. 
(131) Preliminary report. 

David A jorgensen, University of Texas 
(914-13-222) 

4:00PM Minimally elliptic singularities and tight closure. 
(1 32) Preliminary report. 

Janet Cowden, UCLA/Purdue University 
(914-13-251) 

4:30PM Coefficient modules over ad-dimensional 
(133) quasi-unmixed norma/local domain. Preliminary 

report. 
Jung-Chen Liu, Purdue University (914-13-165) 

5:00PM Remarks on the embedded primary components of 
~ (1 34) ideals in a Noetherian ring. 

Kishor M. Shah, Southwest Missouri State 
University (914-13-236) 

5:30PM Tschirnhausen approximate roots in arbitary 
(135) dimension and characteristic. Preliminary report. 

M. Spivakovsky, University of Toronto (914-13-353) 

Special Session on Geometric Functional Analysis, II 

2:30 PM - 5:50 PM 

Organizers : N. Tomczak-Jaegermann, University of 
Alberta 
Edward Odell, University of Texas, 
Austin 

2:30PM On asymptotic properties of Banach spaces under 
(136) renormings. 

Thomas Schlumprecht*, Texas A&M University, 
and Edward Odell , University of Texas at Aust in 
(914-46-309) 

3:00PM On certain renormings of Tsirelson's space. 
(13 7) Preliminary report. 

Edward Odell*, University of Texas at Austin , and 
Nicole Tomczak jaegermann, University of Alberta 
(914-46-206) 

3:30PM Modified mixed Tsirelson spaces. Preliminary report. 
(138) Spiros A. Argyros, Irene Deliyanni*, Denka 

Kutzarova and Antonis Manoussakis, 
(914-46-270) 

4:00PM The Krivine theorem in asymptotic setting. 
(1 39) Preliminary report. 

Petr Habala* and Nicole Tomczak-Jaegermann, 
University of Alberta (914-46-311) 

4:30PM On the geometry of sequences in certain Banach 
(140) spaces. 

Vladimir Gurariy, Kent State University 
(914-46-191) 

5:00PM 1 -complemented subspaces of .£p (.£q ). 
(141) Beata Randrianantoanina, University of Texas, 

Austin (914-46-129) 

5:30PM Maximal norm ofC(S) ". 
(142) Pei-Kee Lin, (914-46-31) 

Special Session on Infinite Groups and Group Rings, II 

2:30 PM - 5:20 PM 

Organizers : Simon Thomas, Rutgers University 
Samuel M. Vovsi, The Chubb 
Corporation, New jersey 

2 :30PM On groups with periodic primitive elements. 
(143) Preliminary report. 

Efim I Zelmanov, Yale University (914-20-259) 

3:00PM A solution of the dimension subgroup problem. 
(144) Preliminary report. 

Narain D Gupta, University of Manitoba 
(914-20-261) 

3:30PM A small cancellation characterization of hyperbolic 
(145) groups. 

Robert H. Gilman, (914-20-200) 

4 :00PM Dehn functions of groups. Preliminary report. 
(146) Mark V. Sapir, University of Nebraska, Lincoln 

(914-20-262) 
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4 :30PM The Howson property for exponential groups. 
~ (147) Preliminary report. 

llya Kapovich, Rutgers University, New Brunswick 
(914-20-62) 

5:00PM Some recent results in computational group theory. 
(148) Preliminary report. 

Charles Sims, Rutgers University, New Brunswick, 
NJ 08903 (914-20-265) 

Special Session on Geometric Topology, II 

2:45 PM - 5:1 5 PM 

Organizers: Norman J. Levitt, Rutgers University, 
New Brunswick 
Georgia Triantafillou, Temple 
University 

2:45PM Topics on four manifolds. 
(149) Dennis Sullivan, City University New York 

(914-57-340) 

3:25PM Invariants of branched covering. Preliminary report. 
(1 SO) Ronnie Lee, Yale University (914-57-363) 

4 :05PM On the character variety of three-dimensional 
(1 51) manifolds. Preliminary report. 

Stamatis Dostoglou, (914-57-149) 

4 :45PM The flux homomorphism. 
(1 52) Dusa McDuff, SUNY Stony Brook (914-5 7-293) 

Special Session on Invariants of Smooth 4-manifolds, 
II 

3:00PM-4:50PM 

Organizers: john W. Morgan, Columbia University 
FrankS. Quinn, Virginia Polytechnic 
Institute and State University 

3:00PM Numerical Seiberg-Witten invariants. Preliminary 
(1 53) report. 

John D. Randall, Dept of Math & CS, Rutgers 
University, Newark NJ 07102 (914-57-225) 

3:30PM Stein manifolds and contact structures. 
(1 54) Paolo Lisca, Universita' di Pisa, Italy, and Gordana 

Matic*, University of Georgia (914-5 7-1 3 7) 

3 :30PM Irreducible 4-manifolds need not be symplectic. 
(1 55) Zoltan Szabo, (914-5 7-396) 

4:30PM (3+ I)-dimensional topological field theories from 
(1 56) 2-categories. Preliminary report. 

FrankS. Quinn, (914-57-134) 

Concert 

8:30 PM - 1 0:00 PM 

A program of song featuring Schubert's Shepherd 
on the Rock. 

Sunday, October 6 
Special Session on Commutative Algebra, Ill 

8:00 AM - 1 0:50 AM 

Organizers: Karen E. Smith, Massachusetts 
Institute of Technology 
Irena Swanson, New Mexico State 
University 

8 :00AM Homological degrees of modules. 
(1 57) Wolmer V Vasconcelos, Rutgers University 

(914-13-76) 

8:30AM On the integral closure of ideals. 
(1 58) Alberto Corso* , Purdue University, and Wolmer V. 

Vasconcelos, Rutgers University (914-1 3-125) 

9:00AM Equality of ordinary and symbolic powers of an 
(1 59) ideal. Preliminary report. 

Susan E. Morey, University of Texas at Austin 
(914-13-147) 

9:30AM Linkage and Northcott ideals. 
(160) Claudia Polini* and Bernd Ulrich, Michigan State 

University (914-13-119) 

1 O:OOAM Cohen-Macaulayness and defining equations of 
(161) blowup algebras. Preliminary report. 

Bernd Ulrich, Michigan State University 
(914-13-120) 

1 0:30AM Linkage and sums of ideals. 
(162) Mark R. Johnson, (914-13-1 01) 

Special Session on Geometric Functional Analysis, Ill 

8:00AM- 10:50 AM 

Organizers: N. Tomczak-Jaegermann, University of 
Alberta 
Edward Odell, University of Texas, 
Austin 

8:00AM Angelic spaces and the boundary problem. 
(1 63) Gilles B. Godefroy, University of Paris VI 

(91 4-46-1 88) 

8:30AM Almost orthogonal submatrices of an orthogonal 
(164) matrix. 

Mark Rudelson, MSRI (914-46-29) 

9:00AM On the diameter of proportional sections of a 
(165) symmetric convex body. Preliminary report. 

Apostolos A. Giannopoulos* and Vitali D. Milman, 
(914-46-175) 

9:30AM Inverse formula for the Blaschke representation. 
(166) Alexander Koldobsky, University of Texas at San 

Antonio (914-46-17) 

1 O:OOAM The Santaloregion of a convex body. 
(167) Elisabeth M. Werner, (914-46-67) 

1 0:30AM Remarks on Moser-Aubin-Onofri inequalities on s2 . 
(168) Preliminary report. 

Nassif A. Ghoussoub, University of British 
Columbia (914-46-356) 

Special Session on Geometric Topology, Ill 

8:15AM- 10:45 AM 

Organizers: Norman J. Levitt, Rutgers University, 
New Brunswick 
Georgia Triantafillou, Temple 
University 

8:1 SAM An end theorem for stratified spaces. 
(169) Frank Connolly and Bogdan Vajiac*, (914-5 7-320) 

8 :55AM Homology manifold transversality. 
(1 70) Heather M. Johnston, Rutgers Univers ity 

(914-57-389) 

9:35AM Non-linear similarity. Preliminary report. 
(171) Mark Steinberger, Albany (914-57-330) 

1 0:1 SAM K theory for group C* algebras. 
(172) Paul-Frank Baum, Pennsylvania State University 

(914-57-386) 

Special Session on Homotopy Theory, Ill 

8:30 AM - 1 0:50AM 

Organizers: Martin Bendersky, Hunter College, 
City University of New York 
Donald M. Davis, Lehigh University 
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8:30AM 
(173) 

9:00AM 
(174) 

9:30AM 
(175) 

10:00AM 
(176) 

1 0:30AM 
(177) 

Unstable Splittings of H -spaces and 
P(n)-cohomology. 
J. Michael. Boardman* and W. Stephen. Wilson, 
Johns Hopkins University (914-5 5-20) 

The Brown-Peterson cohomology of 
Eilenberg-MacLane spaces. 
W. Stephen Wilson*, Johns Hopkins University, 
Douglas C. Ravenel, University of Rochester, and 
Nobuaki Yagita, lbaraki University (914-55-113) 

Self maps and unstable homotopy theory. 
Preliminary report. 
Lisa Langsetmo, University of Ottawa (914-55-246) 

Problems and examples related to the preserving of 
simple connectivity by localization functors LJ. 
jin-yen Tai, Rutgers Univ. and Dartmouth College 
(914-55-144) 

The K-theory unstable Adams spectral sequence. 
Preliminary report. 
Robert D. Thompson* and Martin Bendersky 
(914-55-305) 

Special Session on Operads, Hop( Algebras, and 
Categories, Ill 

8:30 AM - 1 0:50 AM 

Organizers: Arthur M. Dupre, Rutgers University, 
New Brunswick 
james D. Stasheff, University of North 
Carolina, Chapel Hill 

8:30AM Using higher brackets in algebraic identities up to 
(178) homotopy. Preliminary report. 

Fusun Akman, Utah State University, Department of 
Math. and Stat. (914-1 7-312) 

9:00AM Koszul modules over an operad. Preliminary report. 
(1 79) Victor Ginzburg, University of Chicago, and 

Alexander A. Voronov* , Massachusetts Institute of 
Technology (914-08-84) 

9:30AM Operadic formulation of vertex operator 
(1 80) superalgebras. 

Katrina D. Barron, (914-17-1 74) 

1 0:00AM Vertex categories and vertex tensor categories. 
(181) Yi-Zhi Huang, Rutgers University (914-17-69) 

1 0:30AM Open Discussion 

Special Session on Combinatorial and Computational 
Geometry, Ill 

8:30 AM - 10:50 AM 

Organizers: William Steiger, Rutgers University, 
New Brunswick 
Ileana Streinu, Smith College 

8:30AM A positive fraction Erd6s-Szekeres theorem. 
(182) Pavel Valtr, (914-52-335) 

9:00AM Euclidean Ramsey theory. 
.,. (183) Geza Toth, Courant Institute, New York University 

(914-52-81) 

9:30AM A family of optimal packings in Grassmannian 
(184) manifolds. 

Peter W. Shor* and N.J. A. Sloane, AT&T Research 
(914-51 -198) 

1 O:OOAM Computing road maps of semi-algebraic sets on a 
(185) variety. 

Saugata Basu*, , Richard Pollack, Courant 
Institute, NYU, and Marie-Francooise Roy, 
(914-14-07) 

1 0:30AM Some metric generalizations of Ramsey's theorem. 
.,. (186) Pach, City College, CUNY, and Courant Institute, 

NYU. (914-52-92) 

Special Session on Moduli Spaces of Vector Bundles 
Over Curves With or Without Additional Structure, Ill 

8:30 AM - 10:50 AM 

Organizers: Hans Ulysses Boden, Max Planck 
Institute for Mathematics, Germany 
and McMaster University 
Emma Previato, Boston University 

8:30AM Compactification of the universal Picard scheme for 
(187) stable curves. 

Tyler J. Jarvis, Mississippi State University 
(914-1 4-1 5) 

9:00AM Geography of Briii-Noether loci for small slopes. 
(188) Preliminary report. 

lwona Grzegorczyk, University of Massachusetts 
(914-14-61) 

9:30AM The moduli of flat SU(p , q) over Riemann surfaces. 
(1 89) Eugene Z. Xia, University of Maryland at College 

Park (914-14-1 00) 

1 O:OOAM Equivariant stable bundles over flat projective 
(190) bundles are vortices. 

Steven Bradlow*, Jim Glazebrook and Franz 
Kamber, (914-53-118) 

1 0:30AM Symplectic structures on symmetric spaces and 
(1 91 ) integrability. 

Anthony M Bloch, University of Michigan 
(914-70-252) 

Special Session on Infinite Groups and Group Rings, Ill 

8:30 AM - 10:50 AM 

Organizers: Simon Thomas, Rutgers University 

Samuel M. Vovsi, The Chubb 
Corporation, New Jersey 

8:30AM Applications of infinite combinatorics to algebra. 
(1 92) Preliminary report. 

Saharon Shelah, The Hebrew University, Jerusalem, 
Israel (914-20-264) 

9:00AM Tame groups. Preliminary report. 
(193) Gregory Cherlin, Rutgers University, New 

Brunswick, NJ 08903 (914-20-140) 

9 :30AM Primitive finitary linear groups. 
(194) Richard E. Phillips, Michigan State University 

(914-20-223) 

1 O:OOAM Maximal subgroups of simple locally finite groups. 
(195) Preliminary report. 

Neil Flowers, Michigan State University, East 
Lansing, Ml 48824 (914-20-203) 

1 0 :30AM Infinite products of finite simple groups. 
(196) jan Saxl, Cambridge University, England, Saharon 

Shelah, The Hebrew University, Jerusalem, Israel, 
and Simon Thomas*, Rutgers University, New 
Brunswick, NJ 08903 (914-20-65) 

Special Session on Algebraic K-theory, Ill 

8:40AM- 10:50 AM 

Organizer: Charles A. Weibel , Rutgers University, 
New Brunswick 

8:40AM Elementwise characterization of subintegrality. 
(197) Leslie G. Roberts, (914-1 3-287) 

9:1 SAM The Artinean Berger conjecture. 
(1 98) Cortinas Guillermo, Universidad de La Plata, Susan 

C. Geller*, Texas A&M University, and Charles A. 
Weibel, Rutgers University (91 4-19-28) 

9:50AM Adams operations on a weight filtration ofK-theory. 
(1 99) Mark E Walker, University of Nebraska 

(914-19-194) 
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1 0:25AM On the K-theory of schemes with endomorphisms. 
(200) Dongyuan Yao, Washington University 

(914-19-346) 

Special Session on Mirror Symmetry and Toric 
Varieties, Ill 

9:00AM- 10:50 AM 

Organizers: Ciprian S. Borcea, Rider University 
Sylvain E. Cappell, Courant Institute of 
Mathematical Sciences, New York 
University 

9:00AM Some pencils of K3 surfaces. Preliminary report. 
(201) Helena A. Verrill, (914-14-09) 

9:30AM KO-Theory oftoric manifolds. 
(202) Anthony Bahri*, Rider University, and Martin 

Bendersky, CUNY, Hunter College (914-55-1 53) 

1 O:OOAM Arithmetic of certain Calabi-Yau type varieties over 
(203) numberfields. 

Noriko Yui, Department of Mathematics, Queen's 
University, Kingston, Ontario (914-14-94) 

1 0:30AM Mirror symmetry is t-duality. 
(204) Andrew Strominger, Shing-Tung Yau and Zaslow 

Eric* , Harvard University (914-14-394) 

Special Session on Partial Differential Equations In 
Geometry, Ill 

9:00AM - 10:50 AM 

Organizers: Thomas Patrick Branson, University of 
Iowa 
Robert C. McOwen, Northeastern 
University 

9 :00AM Laplace transformations for Cartan submanifolds 
(205) and applications to p.d.e. 's. 

Niky Kamran, McGill University, and Keti 
Tenenblat*, University of Brasilia (914-35-224) 

9:30AM Geometric and spectral properties of noncompact 
(206) self-similar sets. 

Alexander Teplyaev, Cornell University 
(914-35-299) 

1 0:00AM The Segal-Bargmann transform for compact Lie 
(207) groups. 

Brian C. Hall, McMaster University (914-22 -1 61) 

1 0:30AM Stability of weakly almost conformal mappings. 
(208) Zhengfang Zhou, Michigan State University 

(914-49-242) 

Special Session on Elliptic Surfaces, Ill 

9:00AM- 10:50 AM 

Organizers: William L. Hoyt, Rutgers University, 
New Brunswick 
Charles Freund Schwartz, Rider 
University 

9:00AM Torsion sections of elliptic surfaces. 
(209) Peter F. Stiller, Texas A&M University (914-14-281) 

9:30AM (Title to be announced). Preliminary report. 
(21 0) Paul R. Hewitt, University of Toledo (914-14-350) 

1 O:OOAM Indivisible points on families of elliptic curves. 
(211) Rajiv Gupta*, University of British Columbia, and 

Keith Ramsay, Boston College (914-11-347) 

1 0:30AM Moduli of abelian varieties. Preliminary report. 
(212) Ching-li Chai, Department of Mathematics, 

University of Pennsylvania (914-14-1 73) 

Special Session on Radon Transforms and 
Tomography, Ill 

9:00AM- 10:50 AM 

Organizers: Andrew G. Markoe, Rider University 
Eric Todd Quinto, Tufts University 

9:00AM Radon transforms on affine grassmannians. 
(213) Preliminary report. 

Fulton B. Gonzalez*, Tufts University, and 
Tomoyuki Kakehi, University of Tsukuba 
(914-44-278) 

9:30AM Integral geometry and partial differential 
(21 4) equations. Preliminary report. 

Sigurdur Helgason, Department of Mathematics, 
MIT (914-44-133) 

1 0 :00AM Crofton-Radon transforms. Preliminary report. 
(21 5) Mikhail Smirnov*, Columbia University, and Israel 

Gelfand, Rutgers University (914-44-279) 

1 0 :30AM Range conditions for the exponential Radon 
(21 6) transform and analytic continuation of separately 

analytic functons. Preliminary report. 
Jan Boman* and Ozan Oktem, Department of 
Mathematics, Stockholm University (914-44-228) 

Special Session on Automorphic Forms, Ill 

9:00 AM - 1 0:50 AM 

Organizers: Henri Rene Darmon, McGill University 
Fernando Rodriguez Villegas, 
Princeton University 

9:00AM Homology of GL(3, Z) with twisted, mod p 
(21 7) coefficients, Preliminary report. 

Avner Ash, Ohio State University (914-11-179) 

9:30AM Nonselfdual Galois representations. Preliminary 
(21 8) report. 

jaap Top*, Math. lnst. univ. of Groningen, and 
Jasper Scholten, (914-11-323) 

1 O:OOAM Ramanujan 's ternary quadratic form. 
.,. (219) Ken Ono, In st. for Advanced Study (91 4-11-96) 

1 0:30AM Representing integers by ternary quadratic forms . 
(220) K. Soundararajan* and Ken Ono, (914-11-296) 

Invited Address 

11:00 AM - 11:50 PM 

.,. (2 21 ) Enumeration of faces in convex polytopes, spheres 
and hyperplane arrangements. 
Louis j. Billera, MSRI, Berkeley, in 96-97 
(914-52-68) 

Invited Address 

1 :30 PM - 2:40 PM 

(222) The Taylor-Wiles construction and its aftermath. 
Fred Diamond, MIT (914-11-348) 

Special Session on Homotopy Theory, IV 

2:30 PM - 4:50 PM 

Organizers: Martin Bendersky, Hunter College, 
City University of New York 
Donald M. Davis, Lehigh University 

2:30PM Pairings in tot. 
(223) jim McClure* and Jeff Smith, (914-55 -219) 

3:00PM Lie algebra p-groups. Preliminary report. 
(224) William Browder*, Princeton University and Aarhus 

University, and Jonathan Nader. Pakianathan, 
Princeton University (914-55 -90) 
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3:30PM The calculus of homotopy functors and Mac Lane's 
(225) Q-construction. 

Brenda johnson, Union College (914-55-266) 

4:00PM Change of basis in the Steenrod algebra. 
(226) Kenneth G. Monks, University of Scranton 

(914-55-1 08) 

4:30PM Revisiting H. Cartan's calculation of the homology 
(2 2 7) of the homology of Eilenberg-MacLane spaces. 

Preliminary report. 
Paul G Goerss, University of Washington, and 
james M Turner* , University of Virginia (914-5 5-08) 

Special Session on Partial Differential Equations In 
Geometry, IV 

2:30 PM - 4:50 PM 

Organizers : Thomas Patrick Branson, University of 
Iowa 
Robert C. McOwen, Northeastern 
University 

2 :30PM Motion by surface tension. 
(228) Nicholas Alikakos, University of Tennessee 

(914-35-178) 

3:00PM Bubbling of the heat flows for harmonic maps from 
(229) surfaces. Preliminary report. 

Jie Qing* and Gang Tian, (914-58-66) 

3:30PM Equations of biharmonic type. 
(230) Libin Mou, Bradley University (914-35-1 59) 

4 :00PM Some global free boundary problems arising in 
(2 31) differential geometry. 

joel Spruck, Johns Hopkins University (914-53-163) 

4 :30PM Natural Lagrangian and symplectic structures for 
(232) constant mean curvature moduli spaces and related 

geometric variational problems. 
Rob Kusner, University of Massachusetts and The 
Institute for Advanced Study (914-53 -97) 

Special Session on Elliptic Surfaces, IV 

2:30 PM - 3:50 PM 

Organizers : William L Hoyt, Rutgers University, 
New Brunswick 
Charles Freund Schwartz, Rider 
University 

2 :30PM Mixed cusp forms and parabolic cohomology. 
(233) Min Ho. Lee, University of Northern Iowa 

(914-11-37) 

3:00PM Arithmetic of mirror images of certain K3 surfaces. 
(234) Preliminary report. 

Noriko YiJi, Department of Mathematics, Queen's 
University, Kingston, Ontario (914-14-114) 

3:30PM The L-series of a certain pencil of elliptic surfaces. 
(235) Preliminary report. 

Helena A. Verrill, (same as address) (914-14-327) 

Special Session on Radon Transforms and 
Tomography, IV 

2:30 PM - 5:20 PM 

Organizers: Andrew G. Markoe, Rider University 
Eric Todd Quinto, Tufts University 

2:30PM Exponential Radon transform, F. John's equation, 
~ (236) and all that. Preliminary report. 

Peter Kuchment* and Alex Panchenko, 
(914-44-1 03) 

3:00PM Uniqueness of scattering cross sections from B. V. 
~ (237) data. Preliminary report. 

S. K. Patch , Stanford University (914-35-85) 

3:30PM Discrete tomography. 
~ (238) Larry Shepp, ATT Labs & Lucent Technology, 

(914-44-89) 

4:00PM Toda lattices and radon transforms. Preliminary 
(239) report. 

Elinor Velasquez, University of California 
(914-43-395) 

4:30PM Wavelet-based multiresolution local tomography. 
~ (240) K J. R. Liu, Institute for Systems Research, University 

of Maryland, College Partk, MD, F. Rashid-Farrokhi, 
C. Berenstein, Institute for Systems Research, 
University of Maryland, College Park, MD, and D. 
Walnut*, Department of Mathematical Sciences, 
George Mason Univeristy, Fairfax, VA (914·44-180) 

5:OOPM lnjectivity of the finite radon transform on finite 
(241) dimensional subspaces of L 2 • 

Andrew Markoe, Rider University (914-44-351) 

Special Session on Algebraic K-theory, IV 

2:30 PM - 4:40 PM 

Organizer: Charles A. Weibel, Rutgers University, 
New Brunswick 

2:30PM Rational K-theory in characteristic p. 
(242) Thomas Geisser, (914-19-237) 

3:05PM Descent problems for higher Chow groups. 
(243) Masaki Hanamura, (914-19-276) 

3:40PM The Arason Invariant and Mod 2 algebraic cycles. 
(244) Preliminary report. 

Marc Levine*, Northeastern University, Helene 
Esnault, Universtat Essen, Eckart Viehweg, 
Universitat Essen, and Bruno Kahn, (914-19-271) 

4 :15PM One-motives associated with schemes. 
(245) Niranjan Ramachandran, University of Michigan 

(914-14-283) 

Special Session on Automorphic Forms, IV 

2:30 PM - 5:20 PM 

Organizers : Henri Rene Darmon, McGill University 
Fernando Rodriguez Villegas, 
Princeton University 

2:30PM The large sieve for cusp forms and elliptic curves. 
(246) William Duke, (914-11·226) 

3:00PM A truncated Poisson summation formula. 
(247) jason Levy, (914-22-329) 

3:30PM Rank of Gross's elliptic curves. 
(248) Tonghai Yang, (914-11·233) 

3:50PM Break 
4:30PM A refined nonvanishing theorem for the central 

(249) L-values twisted by quadratic characters. 
Preliminary report. 
Jeffrey Hoffstein, Brown University, and Wenzhi 
Luo* , Princeton University (914·11-267) 

5:00PM Average values of cubic L-series. Preliminary report. 
(250) David Farmer, Bucknell University, Jeffrey 

Hoffstein, Brown University, and Daniel Lieman*, 
University of Missouri, Columbia (914-11 -31 0) 

Special Session on Combinatorial and Computational 
Geometry, IV 

2:30 PM - 5:20 PM 

Organizers: William Steiger, Rutgers University, 
New Brunswick 
Ileana Streinu, Smith College 

2:30PM When can a polygon fold to a polytope? 
~ (251) joseph O'Rourke* and Anna Lubiw, (914-52 -334) 
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3:00PM On removing degeneracies in computational 
(252) geometry. Preliminary report. 

Francisco Gomez, Universidad Politecnica de 
Madrid, Suneeta Ramaswami and Godfried 
Toussaint*, McGill University (914-68-127) 

3:30PM Efficient exact arithmetic for computational 
~ (253) geometry. 

Christopher J. Van Wyk, Drew University 
(914-68-286) 

4:00PM Lower bound techniques for geometric graph 
~ (254) representation. 

Sue H. Whitesides, McGill University (914-68-128) 

4 :30PM On-line algorithms for compressing digital 
(255) representations of planar curves. Preliminary 

report. 
Gordon T. Wilfong, Bell Laboratories (914-52-88) 

5:00PM Issues in geometric tolerancing and metrology. 
(256) CheeK. Yap, Courant Institute, NYU (914-68-235) 

Special Session on Moduli Spaces of Vector Bundles 
Over Curves With or Without Additional Structure, IV 

2:30 PM - 4:20 PM 

Organizers: Hans Ulysses Boden, Max Planck 
Institute for Mathematics, Germany 
and McMaster University 
Emma Previato, Boston University 

2:30PM Solutions of periodic KdV equations and geodesic 
(2 57) flows on infinite Kaehler manifolds. 

Andrey Todorov, University of California at Santa 
Cruz (91 4-14-379) 

3:00PM The trigona/locus in the moduli space !mg of curves 
(258) of genus g. 

Zvezdelina E. Stankova-Frenkel, Harvard 
University (914-14-292) 

3:30PM On the quantization ofHitchin's systems. 
(259) Edward V. Frenkel, (914-14-288) 

4:00PM Motivic local systems on curves. 
(260) Tony Pantev, Massachusetts Institute of 

Technology (914-14-378) 

Special Session on Commutative Algebra, IV 

2:30 PM - 5:50 PM 

Organizers: Karen E. Smith, Massachusetts 
Institute of Technology 
Irena Swanson, New Mexico State 
University 

2:30PM On the schemes Gor(T). Preliminary report. 
(261) Anthony V. Geramita, Queen's University, 

Kingston, Ontario and Universita' di Genova, 
Genova, ltalia (914-13-187) 

3:00PM On infinitesimal interpolation. Preliminary report. 
(262) Karen A. Chandler, University of Notre Dame 

(914-14-290) 

3:30PM On the Hilbert Function of an orbit. Preliminary 
~ (263) report. 

Donna Glassbrenner* and Stuart Reiter, Reed 
College (914-1 3-268) 

4:00PM An algorithm for the Qui/len-Sus/in theorem for 
(264) monoid rings. 

Cynthia J. Woodburn* and Reinhard C. 
Laubenbacher, (914-1 3-11 7) 

4 :30PM On functionals and outside corners of monomial 
~ (265) ideals. Preliminary report. 

Geir Agnarsson, University of California at Berkeley 
(914-13-229) 

5:00PM Maximum growth of monomial ideals generated in 
(266) one degree. Preliminary report. 

Heather Hulett, (914-13-253) 

5:30PM On the algebra of embedded joins. Preliminary 
(267) report. 

Aron Simis, UFBA, bahia, Brazil (914-13-354) 

Special Session on Geometric Functional Analysis, IV 

2:30 PM - 5:20 PM 

Organizers: N. Tomczak-Jaegermann, University of 
Alberta 
Edward Odell, University of Texas, 
Austin 

2:30PM Weakly continuous vector functions and operator 
(268) theory. 

Victor Lomonosov, Kent State University 
(914-46-374) 

3:00PM Extremal vectors and invariant subspaces. 
(269) Per Enflo, Kent State University (914-46-373) 

3:30PM Some applications of Banach space theory to 
(270) economics. Preliminary report. 

Charalambos D. Aliprantis, IUPUI (914-46-285) 

4:00PM Dunford-Pettis property for vector-valued function 
(271) spaces. 

Narcisse Randrianantoanina, University of Texas -
Austin (914-46-130) 

4:30PM wc6-biorthogonal systems. Preliminary report. 
(2 72) S. J. Dilworth, Maria Girardi*, University of South 

Carolina, and W. B. Johnson, Texas A&M University 
(914-46-280) 

5:00PM Metric entropy of homogeneous spaces. 
~ (273) Stanislaw J . Szarek, Case Western Reserve 

University and Mathematical Sciences Research 
Institute (914-51-359) 

Special Session on Infinite Groups and Group Rings, IV 

2:30 PM - 4:50 PM 

Organizers: Simon Thomas, Rutgers University 
Samuel M. Vovsi, The Chubb 
Corporation, New Jersey 

2:30PM The pro-algebraic completion of rigid groups. 
(274) Preliminary report. 

Hyman Bass, Columbia University, New York, NY 
10027 (914-20-220) 

3:00PM Representations of Braid groups. Preliminary report. 
(2 7 5) Edward Formanek, Pennsylvania State University 

(914-20-98) 
3:30PM Free groups of units in ZG. Preliminary report. 

(276) Sudarshan Sehgal, University of Alberta, 
Edmonton, Canada (914-20-209) 

4:00PM Free objects in differential polynomial rings. 
(277) Preliminary report. 

Mazi Shirvani, University of Alberta, Edmonton, 
Canada (914-20-21 5) 

4:30PM Some results on verbal ideals of the free group ring 
(278) Preliminary report. 

Samuel M. Vovsi, Rutgers University (914-20-301) 

Contributed Papers, II 

2:30PM-4:10PM 

2:30PM The groups of homeomorphisms of the segment. 
(279) Preliminary report. 

Boris S. Khots, (914-22-1 04) 
2:45PM Entire solutions of a certain type of nonlinear 

(280) differential equations. Preliminary report. 
C. C. Yang, Hong Kong University of Science & 
Technology (914-30-59) 

3:00PM Contractive representations. Preliminary report. 
(281) B. Cole, Brown University (914-46-35) 
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3:30PM Leray functor and Conley index for non-invariant 
(282) sets Preliminary report. 

Marian Gidea, SUNY at Buffalo (914-55-38) 

3:45PM Explanatory proofs and mathematical education . 
.,. (283) David A. Sandborg, University of Pittsburgh 

(914-97-255) 
4:00PM On existence of finite universal Korovkin sets in 

(284) Segal algebras. 
Manju Rani. Agrawal, Institute of Advanced Study 
in Science & Technology, Guwahati, India, and Udai 
B. Tewari*, Indian Institute of Technology, Kanpur, 
India (914-41-385) 

Special Session on Geometric Topology, IV 

2:45PM-5:15PM 

Organizers: Norman J. Levitt, Rutgers University, 
New Brunswick 
Georgia Triantafillou, Temple 
University 

2:45PM Invariants for knots in 3-manifolds. 
(285) Effie Kalfagianni, Rutgers University (914-5 1-342) 

3:25PM Geometric intersection numbers and simple loops 
(286) on surfaces. 

Feng Luo, Rutgers University (914-57-388) 

4 :05PM A proof of the Hilbert-Smith conjecture. 
(287) Louis F. McAuley, SUNY-Binghamton (914-22-53) 

4:45PM Persistent equal length closed curves on surfaces. 
(288) Thea Pignataro*, City College, CUNY, and Ara 

Basmajian, University of Oklahoma (914-57-387) 

OCTOBER 1996 

Lesley M. Sibner 
Associate Secretary 
Brooklyn, New York 
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Presenters of Papers 
Chattanooga, Tennessee; October 11-12, 1996 
Numbers following the name indicate the speaker's position on the program. 
• AMS Invited Lecturer, * Special Session Speaker, ... Graduate Student 

* Abhyankar, 5. 5. 126 
*Adler, R. j. ... .. 99 
* Alama, 5 ....... ....... .......... 201 
* Alikakos, N. .............. ... 54 
* Alligood, K. ............... .. .... 105 
• Alvarez, 0. ... ............ .. ... 193 
*Ancel, F. D. .... .......... ..... 68 
* Anderson, D. D. .. .... 1 
* Andronov, I. V . ................ 1 38 
* Ashbaugh, M. 5 . ............. . 114 
* Baconyi, M. .. ........ 15 
* Baernstein, , A., II ............. 88 
*Balogh, Z. T. 1 08 
* Barge , M. 158 
* Barrett, W. W. 16 
* Belinskiy, B. P. 142 
* Bennett, H. R. 11 0 

* ,.. Bereczky, A. .. ........ .. ...... . 11 
* Berry, M. W. . 62 
• Bishop, C. J. 1 94 
* Black, E. V. .. .. 49 
* Blokh, A. ....................... 1 03 
* Bowe rs, P. L. 70 
* Bowers, P. .. .. 227 
* Bronsard, L. 163 
* Brucks, K. 1 02 
* Bryant, j. L. ...................... 66 
* Buchanan, j. L. 
* Bunimovich, L. 
*Canary, R. D. 
* Cantrell, R. 5. 
* Capietto, A. 
* Carlson, R. C. 
*Caudill, L. F. , Jr. 
* Chapman, 5. T. 
* Chigogidze, A. 

....... 82 

..... 23 1 
173 

..... 59 
56 

* Clark, A. D. .. ......... .. .. 

115 
116 

43 
32 
39 

* Clark, J. M ................... . 
Coffey, J. ................. .. .. . 

146 
188 

* Condo, J. T . ......... .. ... .. ...... 45 
* Coombes, K. R. . 199 
* Cosner, C. 205 

* ~>Cottrill , j. ........ 
* Cox, S.J . 

145 
.. .. 249 

* Coykendall, J. ...... 44 
* Crates, G. H. ................. 34 
* Dai, J. .... 232 
* Datta, 5. 148 
*Debes, P. ...................... 196 
* Desja rdins , 5. 

* I> Dettweiler, M. 
* Diamond, B. 
* Dijkstra, j. j. 

............... 11 7 
198 
159 

.. .. 69 
* Dobrowolski, T. .. .... 166 

1276 

* Drasin, D. . 224 * Keyfitz, B. L. .. ... .. . ... 221 
* Dubinsky, E. 144 * Khots, B. 5. ...... .. ....... 192 
* Dzamonja, M. 1 76 * Kiessler, P. C. ...... .. .. ... ... .. 236 
* Eakin, , P. M., Jr. 86 * I> Klarreich, E. G. 225 
*Eberhart, C. .............. .. .. 87 * ~>Kieiman, j. B . .................. 147 
* Ebiefung, A. A. ..... .... .. ...... 73 * Kopperman, R. D. .......... 245 
* Efrat, I... . .. ........ 9 * Kostreva, M. . .... 75 
* Elek, G. .. .. 215 * Koszmider, P. ...... .. ........ 175 
* Eschenbach, C. A. 207 *Koyama, A. ....... .. ... 213 
* Fernandez, J. L. 95 * Kozubowski, T. j. 153 
* Fishman, L. ............ .. ....... 139 * Kratz , M. F. . 151 
*Fitzgibbo n, W. .... .......... .. 164 * Kriete, H. . .. .. ... .... .. 38 
* Freudenburg, G. .. ... . 6 * Kuperberg, K. M. .. .. 28 
* Fried, M. D. .... ........ .. .. .... 195 * Kurepa, A. 203 
* Gallagher, R. j. ........ 74 Lasiecka, I. M. 21 8 
* Garuti, M.A. .......... ..... 53 * Laugesen, R. 5. 89 
* Gawarecki , L. P. 233 * Leadbetter, M. R. 101 
*Gehring, F. W. 1 70 * Lee, E. K. .. ...... .. .. .. .. . .. .. 76 
* Gesztesy, F. . 118 * Lefcourt, T. R. .. ..... 50 
* Gibson , P. ....... .... .... .. 209 * Lenhart, 5. M. .. .. .. ......... 219 

* ~>Gilbert, M. .. ................... . 46 * Leon, 5. J. .. ...... .............. 85 
* Gilbert, R. P. .. .......... .... . .. 78 * Lewis, W. .. 242 
* Gilmer, R. .. .. 5 * Li, C. -K. .. .. ....... .. . 133 
* Glaz, 5. ...... .......... 123 * Liedahl, 5. 10 
* Godbole, A. P... . .. .... . .. 98 * Lin , z. . 79 
* Goeters, H. P. ........ 120 Liu, , Y.-H., Ph.D. 190 
* Goldfarb, B. .. . . .. . ... .. .. .. 71 * Loomis, I. ... .... ... ..... .... ....... 26 
* Gornet, R. .. . .. 1 8 1 * I> Loomis, P. A . ................... 127 
* Graczyk, J. . 1 72 * Loper, A ........... ... .. . ............ 3 
* Gruenhage, G. 1 79 * Lutzer, D. j. . ................. 1 09 
* Guan, B. 162 * MacDonald, 5. I. .... ......... . 240 
* Guilbault, C. R. . .. 214 * Magaard, K. ........... ....... 7 
* Gural nick, R. M. 1 2 *Malle, G. M. .................. 1 30 
* Hagstrom, T. ..... 141 * Marden, A. ............. .. .. .. . 174 
* Hall, F. J. .. .. 208 * Markham, T. L. 1 34 
* Han, Z.-C. ......... 161 * Marshal l, D. E. .. .... 90 
• Harbater, D. 41 * Mathias, R .... ................... 60 
* He, M. M. 222 * Matzat, B. .. 1 29 

* I> Heinonen, J. 229 * May, M. .. ...... 35 
Herron , D. A. .. ... .. ............ 186 * Mayer, j. 1 54 

* Hitczenko, P. 1 50 * McCormick, W. P. 149 
* Hodel, R. . 11 3 * McCuan,J. .... .. .. .. ....... 55 
* Horn, M. .. . .. 217 * McCulloch, j. H . ....... . ........ 19 
* Houdre, c. ................ .... 96 • Mclaughlin, J. R . ..... .... ...... 40 
* Houston, E. G. ...... .. .. ..... 1 24 * Mihalik, M. L. .. ............. ... .. . 31 

Huang, W . ...................... ... 25 * Mine, P. 237 
* lhara, Y. 52 * Mio, W . .............. ..... .. ....... 2 12 
* Ipsen, I. C. .. ........ ... .. .. 63 * Misiurewicz, M. 1 04 
* Johnson, C. ~ ... 13,84 * Mog il ski, j. K. 167 
* Ka llenberg, 0. H. . 230 * Morgan, J. J. . 206 
* Karpeshina, Y. 180 * Moro, j. .. .. .. .. .... ...... .. .. ...... 1 82 
* Kawamura, K. .... . .......... . 169 * Mulay, 5. B. ... .. ..... 42 
* Kennedy, J. 1 06 * Muller, P. .. ... ............... .. .. 8 
* Kertz, R. P. 1 00 * Nachtigal, N. M ........... .. ... .. 61 
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* Nylen, P. 1 36 
* Oberste-Vorth, R. W . .......... 36 
* Oh, H.-J. . . .... ................... 48 
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* Plemmons, R. j. ........... ..... 65 
* Podgorski, K . .... .. ... ........... 18 

*~> Poole, G. D. ..... .. .. .. 64 
1> Portnoy, A. ...... .. ... 1 89 
* Purisch, 5. D. .. ... 111 
* Quenell, G. T . ... .. .... .. ....... 248 
* Rabus, M . ......... .... ........... 1 77 
* Rajput, B. 5 ........... .. ...... .... 21 
* Repovs, D. ... .. .... 30 
* Robinson, S. B. .. .... . 27 
* Rodman, L. .... .. .... .... .. ........ 14 
*Rogers, , j. T., Jr ...... ........ 1 56 
* Rosinski, j. ........ .. ....... ..... .. . 22 
* Russell, D. L. ...... ............. 223 
* Samorodnits ky, G . .. ........ .. . 1 7 
* Santanilla, j. ....... 58 

* I> Schultz, P . ......................... . 83 
*Seaquist, C. R ...... ..... .... ... 241 
* Shen, W. .... 160 

* I> Shibakov, A. Y . .......... .... .. 1 78 
*Shields, S. L. .... 238 
*Shubo~ M.A .. ..... . ... 184,220 

Siegrist, K. T. 187 
* Simonett, G. ... 24 
*Smith, W. W. . .. ... ...... .. ... 4 
* Stanford, D. P. .. .. 21 0 
* Stark, C. W . . ............ .. ...... . 29 
* Stephenson, K . ...... .. ........ 226 
*Stevenson, K. F . ......... ...... .. 51 

* I> Sundaram, G. S .... ............ 128 
*Sundberg, C. ... 91 
* Swallow, J. R. ...... ... 131 
*Swiatek, G. ... 171 
* Sz ulga, j. . .. .. .... .. .... . ...... .... 97 
* Tahvildar-Zade h, A . ......... 202 
* Ta ll , F. ...... .. ..... 243 
* Tam, T.-Y . ... .... .. ........... .. 132 
* Taylor, E. . .. ....... 24 7 
* Ten Heuisen, , M. , L. ... 77 
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* Teytel, M ... ...... ................ 119 
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*Urbanski, M . ...... ..... ... ........ 93 
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Fundamental Groups of Compact 
Kahler Manifolds 
J. Amor6s, I-UPC, ETSIEB, Barcelona, Spain, M. Burger, 
Universite de Lausanne, Switzerland, K. Corlette, University of 
Chicago, IL, D. I<otschick, Universitiit Basel, Switzerland, and 
D. Toledo, University of Utah, Salt Lake City 

This book is an exposition of what is currently known about 
the fundamental groups of compact Kiihler manifolds. This 
class of groups contains all finite groups and is strictly smaller 
than the class of all finitely presentable groups. For the first 
time ever, this book collects together all the results obtained in 
the last few years which aim to characterize those infinite 
groups which can arise as fundamental groups of compact 
Kiihler manifolds. 

The methods and techniques used form an attractive inix of 
topology, differential and algebraic geometry, and complex 
analysis. The book would be useful to researchers and graduate 
students interested in any of these areas, and it could be used as. a 
textbook for an advanced graduate course. One of its outstanding 
features is a large number of concrete examples. 

Mathematical Surveys and Monographs, Volume 44; 1996; 140 pp.; 
Hardcover; ISBN Q-8218-0498-7; List $39, All AMS members $31; 
Order code SURV I 44NA 

Introduction to Intersection 
Theory in Algebraic Geometry 
William Fulton, University of Chicago, IL 

This book presents expository lectures from the CBMS regional 
conference held at George Mason University during the summer of 
1983. This volume has been reprinted by the AMS with updates and 
corrections. In the work, Fulton gives references to many further 
developments in the field. 

CBMS Regional Conference Series in Mathematics, Number 54; 1984; 83 pp.; 
Softcover; ISBN 0-8218-0704-8; List $24; All individuals $14; Order code 
CBMS/54NA 

Topology of Real Algebraic Varieties 
and Related Topics 
V. Kharlamov, University Louis Pasteur, Strasbourg Cedex, FR, 
A. Korchagin, Brooklyn, NY, G. Polotovsil Gorky State University, 
Russia, and 0. Viro, University of California, Riverside, Editors 

This volume is dedicated to the memory of the Russian mathematician 
D. A. Gudkov. It contains papers written by his friends, students, and 
collaborators and is devoted mainly to the areas where D. A. Gudkov 
made important contributions. The main topic is the topology of real 
algebraic varieties. Several papers include new results on the topology 
of real plane algebraic curves (the Hilbert 16th problem). 

American Mathematical Society Translations-Series 2, Volume 173; 1996; 
264 pp.; Hardcover; ISBN 0-8218c0555-X; List $99, Individual member $59; 
Order code TRANS2/173NA 

All prices subject to change. Charges for delivery are $3.00 per order, or for air delivery 
outside of the continental U.S., please include $6.50 per item. Prepayment required. Order 
from: American Mathematical Society, P. 0 . Box 5904, Boston, MA 02206-5904. Or for credit 
card orders, fax (401) 331-3842 or call toll free S00.321-4AMS (4267) in the U.S. and Canada, 
(401) 455-4000 worldwide. Residents of Canada, please include 7% GST. 
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Program of the Sessions 
Chattanooga, Tennessee, October 11-12, 1996 

Friday, October 11 
Special Session on Commutative Ring Theory, I 

8:00AM- 10:50 AM 

Organizers: David F. Anderson, University of 
Tennessee, Knoxville 
David E. Dobbs, University of 
Tennessee, Knoxville 

8:00AM Finitely generated mmultiplicative subsemigroups 
(1) of rings. 

D. D. Anderson, University of Iowa (91 5-1 3-08) 
8:30AM Rooty and root closed domains. 

(2) jeanam Park, University of Tennessee (91 5-1 3-236) 
9:00AM Prufer subrings of lnt(Z). 

(3) Alan Loper, Ohio State University-Newark 
(915-13-229) 

9:30AM The Skolem property in rings of interger-va/ued 
(4) polynomials. 

William W. Smith*, Math Dept, UNC-CH, jean-Luc 
Chabert and Scott T. Chapman, (91 5-13-226) 

1 0:00AM On the tV-equivalence of E and j(E). Preliminary 
~ (5) report. 

Robert Gilmer, Florida State University 
(915-13-228) 

1 0:30AM Locally nilpotent derivations of maximal rank on 
(6) polynomial rings. 

Gene Freudenburg, (91 S-13-209) 

Special Session on Galois Theory, I 

8:00AM - 1 0:50AM 

Organizers: Kevin R. Coombes, University of 
Maryland, College Park 
Helmut Voelklein, University of Florida 

8:00AM Groups of genus zero. Preliminary report. 
(7) Daniel E. Frohardt, Wayne State University, and Kay 

Magaard *, (915-20-339) 

The time limit for each contributed paper in the sessions is ten minutes. 
In the Special Sessions the time limit varies from session to session and 
within sessions. To maintain the schedule, time limits will be strictly 
enforced. 
For papers with more than one author, an asterisk follows the name of 
the author who plans to present the paper at the meeting. 
Papers flagged with a solid triangle (~) have been designated by the 
author as being of possible interest to undergraduate students. 
Abstracts of papers presented in the sessions at this meeting will be 

8:30AM Exceptional polynomials over finite fields. 
(8) Peter Mi.iller*, Univ. of Florida, and Robert M. 

Guralnick, University of Southern California 
(91 5-1 2-1 3 5) 

9:00AM Finitely generated Galois groups ofp-hense/ian 
(9) fields. 

ldo Efrat, (915-12-60) 
9:30AM Scalar extensions of solvable crossed products. 

(1 0) Preliminary report. 
Steven Liedahl, (915-12-27) 

1 O:OOAM A realizability problem about partitions. 
(11) A'ron Bereczky, (915-20-259) 

1 0:30AM Exceptionality and the Schur question for rational 
(12) functions. Preliminary report. 

Robert M. Guralnick* , University of Southern 
California, Peter Mi.iller, University of Florida, and 
Jan Sax I, Cambridge University (91 5-12-1 61) 

Special Session on Matrix Theory, I 

8:00AM - 10:50 AM 

Organizers: Shu-An Hu, University of Tennessee, 
Chattanooga 
Zhongshan Li, Georgia State University 
Ronald Lee Smith, University of 
Tennessee, Chattanooga 
Frank Uhlig, Auburn University, 
Auburn 

8:00AM Recent progress in matrix completion problems. 
(1 3) Preliminary report. 

Charles R. johnson, College of William and Mary 
(91 5-1 5-11 5) 

8:50AM Completion of triangular matrices. Preliminary 
(14) report. 

Leiba Rodman, College of William and Mary 
(91 5-1 5-116) 

9:40AM A note on positive definite completions. Preliminary 
(1 5) report. 

Mihaly Baconyi, Georgia State University 
(91 5-15-1 SO) 

found in the issue of Abstracts of papers presented to the American 
Mathematical Society, ordered according to the numbers in parentheses 
following the listings. The middle two digits, e.g., 897-20-1136, refer to 
the Mathematical Reviews subject classification assigned by the individual 
author. Groups of papers for each subject are listed chronologically in 
the Abstracts. The last one to four digits, e.g., 897-20-1136, refer to the 
receipt number of the abstract; abstracts are further sorted by the receipt 
number within each classification. 
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1 0:1OAM The real positive definite completion problem for 
(16) nonchordal graphs. Preliminary report. 

Wayne W. Barrett, Brigham Young University 
(91 5-1 5- 148) 

Special Session on Applied Probability, I 

8:00 AM - 1 0:50 AM 

Organizers: Thomas Kozubowski, University of 
Tennessee, Chattanooga 
Anna Katarzyna Panorska, University 
of Tennessee, Chattanooga 

8:00AM Convergence of random series and symmetric 
(1 7) infinitely divisible processes with sample paths in 

Orlicz spaces. 
Michael Braverman, Ben-Gurion University, and 
Gennady Samorodnitsky*, Cornell University 
(91 5-60-72) 

8:30AM Geometric stable laws through series 
(l 8) representations. 

Krzysztof Podgorski, Department of Mathematical 
Sciences, IUPUI, Indianapolis (915-60-20) 

9:00AM Toward numerical approximation of the skew-stable 
.,. (19) distributions. Preliminary report. 

J. H. McCulloch, (915-41-155) 

9:30AM Estimation of stable spectral. measures Preliminary 
(20) report. 

John P. Nolan, Anna K. Panorska* and Huston J. 
McCulloch, (915-60-133) 

1 O:OOAM An estimate of semi-stable measure of small balls in 
(21) Banach spaces with applications. Preliminary report. 

Balram S. Rajput, University of Tennessee, 
Knoxville (91 5-60-88) 

1 0:30AM Structural analysis of stationary stable random 
(22) fields. 

jan Rosinski, University of Tennessee, Knoxville 
(91 5-60-1 06) 

Special Session on Nonlinear Partial Differential 
Equations, I 

8:30AM- 10:50 AM 

Organizers: james R. Ward, Jr., University of 
Alabama, Birmingham 
Gilbert A. Weinstein, University of 
Alabama, Birmingham 

8:30AM Strongly monotone skew-product semif/ows. 
(23) W. Shen, Auburn University, and Yingtei Yi*, 

Georgia Tech (915-35-140) 

9:00AM Classical solutions for the Mullins-Sekerka model. 
(24) Gieri Simonett*, Vanderbilt University, Nashville, 

TN, and Joachim Escher, University of Basel, 
Switzerland (915-35-38) 

9:30AM The dynamics of a reaction-diffusion equation with 
(25) time delay. 

Wenzhang Huang, University of Alabama in 
Huntsville (91 5-35-300) 

1 O:OOAM A diffusive spatially dependent epidemic model for 
(26) a population in equilibrium. 

William E. Fitzgibbon, Irene Loomis* and Sheila J. 
Waggoner, (915-35-183) 

1 0:30AM An analysis of the rotationally symmetric flexible 
(27) membrane problem using upper and lower 

solutions. 
Stephen B Robinson, Wake Forest University 
(915-35-168) 

Special Session on Geometric Topology, I 

8:30 AM - 10:50 AM 

Organizers: Alexander Nikolaevich Dranishnikov, 
University of Florida 
jerzy Dydak, University of Tennessee, 
Knoxville 
james E. Keesling, University of 
Florida 

8:30AM Finite group actions on products of Menger 
.,. (28) manifolds. 

Krystyna M. Kuperberg, Auburn University 
(91 5-54-1 80) 

9:00AM Topological dynamics and invariants of manifolds. 
(29) Preliminary report. 

Christopher W. Stark, University of Florida 
(915-57-185) 

9:30AM On the equivalent spines problem. 
(30) Dusan Repovs, (915-57-15) 

1 O:OOAM CAT (0) groups with non-locally connected 
(31) boundary. 

Michael L. Mihalik, Vanderbilt University 
(915-20-1 03) 

1 0:30AM Cohomological dimension of Tychonov spaces. 
(32) Alex Chigogidze, Univ. of Saskatchewan 

(915-55-91) 

Special Session on Reform in Undergraduate 
Mathematics Education, I 

8:50 AM - 1 0:50 AM 

Organizers: Betsy Darken, University of 
Tennessee, Chattanooga 
Aniekan Asukwo Ebiefung, University 
of Tennessee, Chattanooga 
Stephen W. Kuhn, University of 
Tennessee, Chattanooga 
Robert Glenn Wynegar, University of 
Tennessee, Chattanooga 

8:50AM Why linear algebra- How linear algebra ? 
... (33) Preliminary report. 

Frank D. Uhlig, Auburn University (915-98-1 01) 

9:30AM Darken Discussion 
1 O:OOAM Keeping mathematics current by negotiating 

... (34) netscape. 
Gladys H. Crates*, Edward C. Nichols and John C. 
Peterson, Chattanooga State Technical Community 
College (91 5-98-1 62) 

1 0:30AM Implementing mathematics curricular reform in a 
.,. (35) mid-sized department. 

Michael May* and Hongming Ding, St. Louis 
University (915-98-279) 

Special Session on Dynamical Systems and Continuum 
Theory, I 

9:00AM- 10:50 AM 

Organizer: john Clyde Mayer, University of 
Alabama, Birmingham 

9 :00AM Henan mappings and Wada lakes. 
(36) Ralph W. Oberste-Vorth, (91 5-58-293) 

9:30AM A compatification of the Fatou mapping as a 
(37) dynamical system. 

Vladimir F. Veselov, Cornell University 
(915-32-282) 

1 0:00AM Hyperbolic julia sets in en. Preliminary report. 
.,. (38) Hartje Kriete, (915-30-40) 
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1 0:30AM Flows in higher dimensional solenoids. Preliminary 
.,. (39) report. 

Alex D Clark, Auburn University (91 5-58-214) 

Invited Address 

11:05 AM- 11:55 AM 

(40) Nodes, nodal lines, nodal surfaces: Using this data 
to solve inverse problems. 
joyce R. Mclaughlin, Rensselaer Polytechnic 
Institute (91 5-00-03) 

Invited Address 

1:25 PM - 2:15 PM 

(41) Galois theory for curves. Preliminary report. 
David Harbater, University of Pennsylvania 
(915-14-108) 

Special Session on Commutative Ring Theory, II 

2:30 PM - 5:50 PM 

Organizers: David F. Anderson, University of 
Tennessee, Knoxville 
David E. Dobbs, University of 
Tennessee, Knoxville 

2:30PM Prime decompositions of certain 
(42) determinantal-ideals. 

Shashikant B. Mulay, University of Tennessee 
(915-13-237) 

3:00PM Criteria for unique factorization in integral 
.,. (43) domains. 

Daniel D. Anderson, Scott T. Chapman*, Franz 
Halter-Koch, and Muhammad Zafrullah, 
(91 5-13-260) 

3:30PM Integral extensions of half-factorial domains. 
(44) Jim Coykendall, North Dakota State University 

(915-13-273) 

4 :00PM Strong convergence properties of SFT rings. 
(45) Jim Coykendall, North Dakota State University, and 

john T. Condo*, Woodstock, Georgia (915-13-274) 

4:30PM Polynomial or power series extensions with linearly 
(46) ordered intermediate rings. 

Michael Gilbert, University of Tennessee 
(915-13-219) 

5:00PM When is Z[alpha) seminormal or t-closed? 
(47) Preliminary report. 

Martine Picavet-L'Hermitte, Universite Blaise Pascal 
(91 5-1 3-49) 

5:30PM Splitting multiplicative sets generated by HF-sets. 
(48) David F. Anderson, University of Tennessee, Gi-lk 

Kim, Myungji University, Heung-Joon Oh*, 
Chodong University, and jeanam Park, University of 
Tennessee (91 5-13-199) 

Special Session on Galois Theory, II 

2:30 PM - 4:50 PM 

Organizers: Kevin R. Coombes, University of 
Maryland, College Park 
Helmut Voelklein, University of Florida 

2:30PM Arithmetic lifting of Galois extensions. 
(49) Elena V. Black, University of Pennsylvania 

(91 5-14-239) 

3:00PM Mock covers and Galois theory over complete 
(50) domains. 

Tamara R. Lefcourt, University of Texas at Austin 
(91 5-14-278) 

3:30PM Formal patching and group theory applied to 
(51) fundamental groups. Preliminary report . 

Katherine F. Stevenson, University of Maryland, 
College Park (91 5-12-333) 

4:00PM The action of the absolute Galois group on the 
(52) fundamental group of algebraic varieties. 

Yasutaka lhara, Kyota University, Japan 
(91 5-14-347) 

4:30PM Lifting of Galois coverings of curves. 
(53) Marco Andrea Garuti, Universiteit Utrecht, 

Vakgroep Wiskunde, Utrecht (NL) (91 5-12-346) 

Special Session on Nonlinear Partial Differential 
Equations, II 

2:30 PM - 5:20 PM 

Organizers: james R. Ward, Jr., University of 
Alabama, Birmingham 
Gilbert A. Weinstein, University of 
Alabama, Birmingham 

2:30PM Motion by surface tension. 
(54) Nicholas Alikakos, University of Tennessee 

(91 5-35-195) 

3:00PM Discontinuous behavior of equilibria for liquid drops 
.,. (55) that contact two planes. 

Paul Concus, Robert Finn and John McCuan*, 
(91 5-53-248) 

3:30PM An existence theorem for asuperlinear two-point 
(56) boundary value problem. 

Anna Capietto, (91 5-34-166) 

4:00PM Periodicity In diffusive epidemic models. 
(57) Mary E. Parrott*, William E. Fitzgibbon, and 

Jeffrey J. Morgan, (91 5-35-266) 

4:30PM Uniqueness of positive solutions for a dirichlet 
(58) problem. Preliminary report. 

Jairo Santanilla, University of New Orleans 
(91 5-35-291) 

5:00PM Bounds on trajectories in diffusive predator-prey 
(59) models. 

Robert Stephen Cantrell*, University of Miami, and 
Chris Cosner, University of Miami (91 5-92-320) 

Special Session on Matrix Theory, II 

2:30 PM - 6:00 PM 

Organizers: Shu-An Hu, University of Tennessee, 
Chattanooga 
Zhongshan li, Georgia State University 
Ronald Lee Smith, University of 
Tennessee, Chattanooga 
Frank Uhlig, Auburn University, 
Auburn 

2:30PM Accuracy in eigenvalue computations. Preliminary 
(60) report. 

Roy Mathias, College of William and Mary 
(91 5-1 5-136) 

3:20PM Iterative methods for nonsymmetric linear systems. 
.,. (61) Noel M. Nachtigal, Oak Ridge National Lab 

(91 5-1 5-74) 

3:50PM Using sparse direct factorization techniques for 
.,. (62) encoding term-by-document matrices. 

Michael W. Berry, University of Tennessee 
(91 5-1 5-81) 

4:20PM How to make matrix perturbation results look good 
.,. (63) for small eigenvalues. 

lise C.F. Ipsen, Department of Mathematics 
(91 5-1 5-97) 
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4:50PM Rook's pivoting in parallel. Preliminary report. 
.,.. (64) George D. Poole, East Tennessee State University 

(915-15-345) 

5:20PM Linear algebra computations in optical imaging. 
(65) Preliminary report. 

Robert J. Plemmons, Wake Forest University 
(915-15-144) 

Special Session on Geometric Topology, II 

2:30 PM - 5:50 PM 

Organizers: Alexander Nikolaevich Dranishnikov, 
University of Florida 
Jerzy Dydak, University of Tennessee, 
Knoxville 
James E. Keesling, University of 
Florida 

2 :30PM Splitting approximate fibrations over generalized 
(66) manifolds. Preliminary report. 

john L Bryant* and Penelope A. Kirby, Florida 
State University (915-57-200) 

3 :00PM Cores of noncompact manifolds. 
(67) Gerard A. Venema, Calvin College (915-57-332) 

3:30PM Survey of properties of visual compactifications of 
(68) CAT(O) Davis manifolds. Preliminary report. 

Fredric D. Ancel, University of Wisconsin -
Milwaukee (915-57-172) 

4:00PM Two point set extensions. 
(69) jan J. Dijkstra*, The University of Alabama, and jan 

van Mill, Vrije Universiteit (915-28-1 00) 

4:30PM Negatively curved graph metrics with applications. 
(70) Philip L Bowers, Florida State University 

(91 5-54-224) 

5:00PM Novikov conjectures and relative hyperbolicity. 
(71) Boris Goldfarb, Stanford University (915-57-95) 

5:30PM Exotic smooth structures on non- positively curved 
(72) symmetric spaces. 

Boris L. Okun, The Ohio State University 
(915-53-290) 

Special Session on Optimization, I 

2:30 PM - 4:50 PM 

Organizers: Jerald P. Dauer, University of 
Tennessee, Chattanooga 
Ossama A. Saleh, University of 
Tennessee, Chattanooga 

2 :30PM New perturbation results for the linear 
(73) complementarity problem with po-matrices. 

Aniekan Asukwo. Ebiefung, The University of 
Tennessee at Chattanooga (915-90-55) 

3:00PM Mathematical programming models for constrained 
.,.. (74) discriminant analysis. Preliminary report. 

Richard J. Gallagher* , Eva K. Lee, Columbia 
University, and David A. Patterson, University of 
Montana (91 5-90-21 3) 

3:30PM How to solve a nonlinear complementarity problem. 
(75) Michael Kostreva, (915-90-217) 

4:00PM Computational experiments of an interior-point 
.,.. (76) algorithm in a branch-and-cut framework. 

Preliminary report. 
Eva K. Lee, Columbia University (915-90-227) 

4:30PM An augmented Lagrangian scalarization for 
(77) multiple objective programming. 

Matthew L. Ten Heuisen, The University of North 
Carolina at Wilmington (915-90-277) 

Special Session on Mathematical Aspects of Wave 
Propogation Phenomena, I 

2:30 PM - 5:20 PM 

Organizers: B. Belinskiy, University of Tennessee, 
Chattanooga 
Yongzhi Xu, University of Tennessee, 
Chattanooga 

2 :30PM Near field acoustic approximations in a shallow 
(78) ocean. 

Robert Pertsch Gilbert* and Zhongyan Lin, 
University of Delaware, Newark (915-35-337) 

3:00PM Near field acoustic approximations in a shallow 
(79) ocean. 

Zhongyan Lin, University of Delaware (915-35-318) 

3:30PM The wavelet Petrov-Galerkin method for integral 
.,.. (80) equations of the second kind. Preliminary report. 

Yuesheng Xu, Ph.D.*, North Dakota State Univ., 
Charles A. Micchelli, Ph.D. and Zhongying Chen, 
Ph.D., (915-41-118) 

4:00PM Object shape determination using incomplete data 
(81) in a stratified medium. Preliminary report. 

Yongzhi Xu, (915-35-271) 

4:30PM Determination of seabed parameters from far field 
.,.. (82) acoustic data. Preliminary report. 

James L. Buchanan, U.S. Naval Academy 
(915-86-241) 

5:00PM Global existence and scattering for small-amplitude 
(83) solutions of nonlinear wave equations on the 

three-dimensional lattice. 
Pete Schultz, New York University (915-39-269) 

Special Session on Reform in Undergraduate 
Mathematics Education, II 

2:30 PM - 5:00 PM 

Organizers: Betsy Darken, University of 
Tennessee, Chattanooga 
Aniekan Asukwo Ebiefung, University 
of Tennessee, Chattanooga 
Stephen W. Kuhn, University of 
Tennessee, Chattanooga 
Robert Glenn Wynegar, University of 
Tennessee, Chattanooga 

2 :30PM Why is there so much interest in linear algebra 
.,.. (84) reform ? Preliminary report. 

Charles R. Johnson, College of William and Mary 
(91 5-98-235) 

3:15PM Using software to motivate, visualize, and discover 
.,.. (85) linear algebra concepts. Preliminary report. 

Steven J. Leon, University of Massachusetts 
Dartmouth (91 5-98-243) 

4:1OPM The University of Kentucky Laboratory Calculus 
.,.. (86) Program. 

Paul M. Eakin Jr., University of Kentucky 
(915-98-2 45) 

4 :40PM A course in visual problem solving. 
.,.. (87) Carl Eberhart, University of Kentucky (915-98-247) 

Special Session on Conformal Analysis, I 

2:30 PM - 6:20 PM 

Organizer: David Howard Hamilton, University of 
Maryland, College Park 

2 :30PM Some local results related to the Bloch and Landau 
(88) constants. 

Albert Baernstein, II* and jade Vinson, 
Washington University (915 -30-329) 
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3:00PM Extremal domains for eigenvalues of Laplacians. 
(89) Richard Snyder Laugesen*, Johns Hopkins 

University, and Carlo Morpurgo, University of 
Texas (915-35-174) 

3:30PM Harmonic measure of curves in the disk. 
(90) Donald E. Marshall*, University of Washington, 

and Carl Sundberg, University of Tennessee 
(915-30-313) 

4:00PM Harmonic measure of curves in the disk. 
(91) Carl Sundberg, University of Tennessee 

(915-30-308) 

4:30PM Paraexponentials, Muckenhoupt weights, and 
(92) reso/vents of dyadic para products. 

Cristina Pereyra, Princeton University, and Lesley 
Ward*, Rice University (91 5-42-1 86) 

5:OOPM Conformal measures for rational functions 
(93) revisited. 

M. Urbanski, University of North Texas 
(915-30-315) 

5:30PM Harmonic measure and metric estimates of julia 
~ (94) sets. 

Alexander Vol berg, Michigan State (915-30-316) 

6:00PM Escaping geodesics of Riemann surfaces and 
(95) applications. 

Jose L. Fernandez, Universidad Aut6noma de 
Madrid (91 5-30-324) 

Special Session on Applied Probability, II 

2:30 PM - 5:20 PM 

Organizers: Thomas Kozubowski, University of 
Tennessee, Chattanooga 
Anna Katarzyna Panorska, University 
of Tennessee, Chattanooga 

2:30PM An interpolation formula and its (many) 
~ (96) consequences. Preliminary report. 

Christian Houdre, Georgia Institute of Technology 
(915-60-75) 

3:00PM A logarithmic hypercontraction inequality. 
~ (97) Preliminary report. 

Jerzy Szulga, (915-60-154) 

3:30PM Random sphere of influence graphs. 
~ (98) Tae K. Chalker, Department of Mathematics, 

Occidental College, Anant P. Godbole*, Department 
of Mathematical Sciences, Michigan Tech 
University., joshua Radcliff, Department of 
Mathematics, University of Michigan, and Otto G. 
Ruehr, Department of Mathematical Sciences, 
Michigan Tech University (915-60-22) 

4:00PM Non-linear models for time series using mixtures of 
~ (99) experts. 

Robert J. Adler, (915-60-163) 

4:30PM Limit theorems for discounted-sum decision 
(1 00) processes in multiple-asset sales and energy 

storage. Preliminary report. 
Robert P. Kertz, Georgia Institute of Technology 
(91 5-62-86) 

5:00PM Extremal properties of random fields. 
(1 01) Malcolm R. Leadbetter, University of NC at Chapel 

Hill (91 5-60-262) 

Special Session on Dynamical Systems and Continuum 
Theory, II 

2:30 PM - 5:20 PM 

Organizer: john Clyde Mayer, University of 
Alabama, Birmingham 

2:30PM Organization of parameter space for simple circle 
(1 02) maps. 

Karen Brucks, University of Wisconsin - Milwaukee 
(915-58-250) 

3:00PM Typical limit sets of critical points for interval maps. 
(1 03) Alexander Blokh*, University of Alabama at 

Birmingham, and Micha~ Misiurewicz, Indiana 
University- Purdue University Indianapolis 
(91 5-58-261) 

3:30PM Col/et-Eckmann maps are unstable. 
(1 04) Alexander Blokh, University of Alabama at 

Birmingham, and Micha~ Misiurewicz*, Indiana 
University - Purdue University Indianapolis 
(91 5-58-258) 

4:00PM jumps in rotation sets at crises. 
(1 05) Kathleen Alligood, George Mason University 

(91 5-58-285) 

4:30PM Indecomposable continua in fluid flow past a spatial 
(1 06) array of cylinders. 

judy Kennedy*, University of Delaware, Miguel 
Sanjuan, University of Madrid, Celso Grebogi lpst 
and james A. Yorke, University of Maryland 
(91 5-54-184) 

5:00PM A further non Aubry-Mather annulus 
(1 07) diffeomorphism. 

Mark H. Turpin, University of Hartford (915-58-190) 

Special Session on Set-theoretic Topology, I 

2:30 PM - 5:20 PM 

Organizer: Peter J. Nyikos, University of South 
Carolina 

2:30PM Some results on covering properties. 
(1 08) Zoltan T. Balogh, Miami University (915-54-240) 

3:00PM Diagonal conditions in generalized ordered spaces. 
(1 09) Preliminary report. 

David J. Lutzer, College of William and Mary 
(915-54-210) 

3:30PM Property Ill in generalized ordered Spaces 
(11 0) Preliminary report. 

Harold R. Bennett, Texas Tech University 
(915-54-211) 

4:00PM On dense subspaces of generalized ordered spaces. 
(111) Preliminary report. 

Steven D. Purisch*, Barry University, Harold R. 
Bennett, Texas Tech University, and David J. 
Lutzer, College of William and Mary (91 5-54-323) 

4:30PM Monotone insertion properties of stratifiab/e spaces. 
(112) Preliminary report. 

Peter Nyikos and Chunliang Pan*, University of 
South Carolina (91 5-54-232) 

5:00PM Neighborhood assignments: A unified approach to 
(11 3) metrization and uniformity. 

Richard Hodel, Duke University (915-54-328) 

Special Session on Inverse Spectral Problems For 
Differential Operators, I 

2:30 PM - 5:20 PM 

Organizer: Peter Anton Perry, University of 
Kentucky 

2:30PM Lower bounds for the first eigenvalues of the 
(114) clamped plate and buckling problems. 

Mark S. Ashbaugh*, University of 
Missouri-Columbia, Rafael D. Benguria, P. 
Universidad Catolica de Chile, and Richard S. 
Laugesen, Johns Hopkins University (91 5-35-128) 

3:00PM Inverse eigenvalue problems on directed graphs. 
(11 5) Robert C. Carlson, (91 5-34-1 21) 
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3:30PM Inverse spectral theory and the Borg system. 
(116) Lester F. Caudill, Jr.*, University of Richmond, 

Peter A. Perry and Albert W. Schueller, University 
of Kentucky (91 5-34-178) 

4:00PM Heat content invariants. 
(11 7) Sylvie Desjardins, University of Ottawa 

(91 5-58-292) 

4 :30PM Trace formulas and inverse spectral problems. 
(118) Fritz Gesztesy, University of Missouri (91 5-34-179) 

5:00PM Degeneracies in the spectra of self-adjoint 
(119) operators. 

Mikhail Teytel, University of Pennsylvania 
(91 5-46-34) 

Saturday, October 12 
Special Session on Commutative Ring Theory, Ill 

8:00AM- 10:50 AM 

Organizers: David F. Anderson, University of 
Tennessee, Knoxville 
David E. Dobbs, University of 
Tennessee, Knoxville 

8:00AM Warfield Domains. Preliminary report. 
(1 20) Herman Pat Goeters, Auburn University 

(915-13-47) 

8:30AM Numbers of generators of ideals in zero-dimensional 
(1 21) group rings. 

James S. Okon, David E. Rush and J. Paul 
Vicknair*, (915-13-257) 

9:00AM Anodality. Preliminary report. 
(122) Gabriel Picavet, Universite Blaise Pascal 

(915-13-50) 

9:30AM Some relations between finite conductor property 
(123) and coherence. 

Sarah Glaz, The University of Connecticut 
(91 5-13-286) 

1 O:OOAM Coherent-like conditions in pullbacks. 
(1 24) Stefania Gabelli, Universita di Roma, and Evan G. 

Houston*, University of North Carolina, Charlotte 
(915-13-276) 

1 0:30AM Semi-homogeneous domains. Preliminary report. 
(125) Muhammad Zafrullah* and D. D. Anderson, 

University of Iowa (91 5-13-265) 

Special Session on Galois Theory, Ill 

8:00AM- 10:50 AM 

Organizers: Kevin R. Coombes, University of 
Maryland, College Park 
Helmut Voelklein, University of Florida 

8:00AM Local fundamental groups of algebraic varieties. 
(1 26) Shreeram S. Abhyankar, Purdue University 

(91 5-14-26) 

8:30AM More classical groups as Galois groups. 
(127) Paul A. Loomis, Purdue University (915-12-216) 

9:00AM GL(d) coverings of the projective line in 
(128) characteristic p. 

Ganapathy S. Sundaram, Purdue University 
(915-12-242) 

9:30AM Frattini embedding problems. 
(129) Bernd Heinrich Matzat, Univ. Heidelberg 

(915-12-230) 

1 O:OOAM Explicit regular realization of transitive groups of 
(1 30) low degree. 

Gunter Martin. Malle, Universitat Heidelberg 
(91 5-12-234) 

1 0:30AM lsometries of quadratic forms characterize all 
(131) DC-extensions. 

John R. Swallow, Davidson College (915-12-1 05) 

Special Session on Matrix Theory, Ill 

8:00AM - 10:50 AM 

Organizers: Shu-An Hu, University of Tennessee, 
Chattanooga 
Zhongshan Li, Georgia State University 
Ronald Lee Smith, University of 
Tennessee, Chattanooga 
Frank Uhlig, Auburn University, 
Auburn 

8:00AM Kostant's convexity theorem and compact classical 
(1 32) groups. Preliminary report. 

Tin-Yau TAM, Auburn University (915-15-1 09) 

8:45AM Special classes of positive and completely positive 
(133) maps. 

Chi-Kwong Li, The College of William and Mary 
(91 5-1 5-84) 

9: 1 SAM Consecutive-column and -row properties of matrices 
(134) and the Loewner-Whitney factorization. Preliminary 

report. 
Thomas L Markham, University of South Carolina 
(915-15-125) 

1 O:OOAM Row appending maps, '¥-functions, and immanent 
(135) inequalities for hermitian positive semidefinite 

matrices. 
Thomas H. Pate Jr., Auburn University (915-15-338) 

1 0:30AM Interlacing theorems and structured matrices. 
(136) Peter Nylen* and Frank Uhlig, Auburn University 

(915-15-48) 

Special Session on Mathematical Aspects of Wave 
Propagation Phenomena, II 

8:00 AM - 1 0:50 AM 

Organizers: B. Belinskiy, University of Tennessee, 
Chattanooga 
Yongzhi Xu, University of Tennessee, 
Chattanooga 

8:00AM Spectral asymptotics for Laplacian in domains with 
(137) fractal boundaries. Preliminary report. 

Stanislav Molchanov and Boris R. Vainberg*, UNC 
at Charlotte (91 5-35-225) 

8:30AM Application of zero range potentials for fractures 
~ (1 38) modelling in fluid loaded elastic plates. 

Ivan V. Andronov, Dept. of Mathematical & 
Computational Physics, Institute in Physics, 
University of St.Petersburg (915-35-71) 

9 :00AM An exact, well-posed, one-way reformulation of the 
(1 39) Helmholtz equation. 

Louis Fishman, Ames Laboratory, Iowa State 
University (915-35-51) 

9:30AM Propagation of singularities phenomena for 
(140) equations of Tricomi type. 

Kevin R. Payne, University of Miami (915-35-59) 

1 0:00AM Exact and approximate radiation boundary 
(141) conditions for the numerical simulation of waves. 

Thomas Hagstrom, The University of New Mexico 
(915-65-124) 

1 0:30AM Boundary value contact acoustic problems. 
(142) Preliminary report. 

Boris P. Belinskiy, University of Tennessee at 
Chattanooga (915-35-212) 
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Special Session on Reform in Undergraduate 
Mathematics Education, Ill 

8:00AM - 10:50 AM 

Organizers: Betsy Darken, University of 
Tennessee, Chattanooga 
Aniekan Asukwo Ebiefung, University 
of Tennessee, Chattanooga 
Stephen W. Kuhn, University of 
Tennessee, Chattanooga 
Robert Glenn Wynegar, University of 
Tennessee, Chattanooga 

8:00AM Multivariable calculus from graphical, numerical, 
,... (143) and symbolic points of view. 

Paul Zorn, St Olaf College (915-98-187) 

8:30AM RUMEC: An education research community in 
(144) mathematics and a framework for its operation. 

Ed Dubinsky, Georgia State University (915-98-208) 

9:30AM The development of students' graphical 
,... (145) understanding of the derivative. 

Mark Asiala, Jim Cottrill*, Ed Dubinsky and Keith 
E. Schwingendorf, (915-98-255) 

1 0:00AM Mental constructions used in understanding the 
(146) chain rule. 

Julie M. Clark, Emory & Henry College (915-98-281) 

1 0:30AM The development of students' understanding of 
,... (147) permutations and symmetries. 

Mark E. Asiala, Georgia State University, Anne E. 
Brown, Indiana University South Bend, Jennifer B. 
Kleiman*, Georgia State University, and David M. 
Mathews, Central Michigan Univerity (915-20-287) 

Special Session on Applied Probability, Ill 

8:00AM- 10:50 AM 

Organizers: Thomas Kozubowski, University of 
Tennessee, Chattanooga 
Anna Katarzyna Panorska, University 
of Tennessee, Chattanooga 

8:00AM Tail parameter estimation for linear processes. 
(148) Preliminary report. 

Somnath Datta, University of Georgia (915-60-79) 

8:30AM Approximating the distribution of extreme values 
(149) for random fields via geometric methods. 

Preliminary report. 
William P. McCormick, (915-60-73) 

9:00AM Tails of weighted sums of iid standard Weibu/1 
,... (1 50) random variables. 

Pawel Hitczenko, NC State University (915-60-89) 

9:30AM The QQ-estimator and heavy tails. 
(1 51) Marie F. Kratz* and Sidney I. Resnick, 

(915-62-152) 

1 O:OOAM CEO model for asset returns and fractal market 
(152) hypothesis. 

Aleksander We ron, (91 5-60-1 53) 

1 0:30AM Geometric stable processes and their applications. 
(153) Tomasz J. Kozubowski* and Krzysztof Podgorski, 

(915-60-127) 

Special Session on Dynamical Systems and Continuum 
Theory, Ill 

8:00AM - 10:50 AM 

Organizer: john Clyde Mayer, University of 
Alabama, Birmingham 

8:00AM Building blocks for julia sets. Preliminary report. 
(154) John Mayer, University of Alabama at Birmingham 

(915-58-249) 

8:30AM Properties of subcontinua of julia sets. Preliminary 
(1 55) report. 

Lex G. Oversteegen, (915-54-295) 

9:00AM Recent results on the boundaries of Siegel disks. 
(156) James T. Rogers Jr., (915-58-139) 

9:30AM Prime ends revisited- a geometric viewpoint. 
,... (157) Preliminary report. 

Carsten Lunde Petersen, IMFUFA, Roskilde 
University Denmark (91 5-30-165) 

1 0:00AM Structure of the closure of the unstable manifold 
(1 58) near homoclinic tangency. Preliminary report. 

Marcy Barge*, Montana State University, and 
Beverly Diamond, College of Charleston 
(915-58-284) 

1 0:30AM Rotation intervals for inverse limit spaces. 
(1 59) Preliminary report. 

Beverly Diamond, College of Charleston 
(915-58-264) 

Special Session on Nonlinear Partial Differential 
Equations, Ill 

8:30 AM - 1 0:50 AM 

Organizers: james R. Ward, Jr., University of 
Alabama, Birmingham 
Gilbert A. Weinstein, University of 
Alabama, Birmingham 

8:30AM Convergence in the Fisher's equation with time 
(160) almost periodic fitnesses. Preliminary report. 

W. Shen*, Auburn University, and Yingtei Yi, 
Georgia Tech (915-35-141) 

9:00AM The space of conformal metrics with constant 
(161) scalar curvature and constant boundary mean 

curvature. Preliminary report. 
Zheng-Chao Han* and YanYan li, Rutgers 
University (915-35 -222) 

9:30AM The Dirichlet problem for complex Monge-Ampere 
(162) equations in non-pseudoconvex domains. 

Bo Guan, (915-35-275) 

1 0 :00AM Phase separation in a multi-component system. 
(163) Lia Bronsard*, McMaster Univ., and Barbara Stoth, 

Universitat Bonn (915-35-94) 

1 0:30AM Singularly perturbed Hodgkin-Huxley systems. 
(164) William Fitzgibbon*, University of Houston, Mary 

Parrott and Yuncheng You, University of South 
Florida (915-35-07) 

Special Session on Geometric Topology, Ill 

8:30AM- 10:50 AM 

Organizers: Alexander Nikolaevich Dranishnikov, 
University of Florida 
jerzy Dydak, University of Tennessee, 
Knoxville 
james E. Keesling, University of 
Florida 

8:30AM Covering spaces of manifolds. Preliminary report. 
(165) David G. Wright, Brigham Young University 

(91 5-57-233) 

9:00AM Enlarging ANR 's with SDAP2 -manifolds. 
(166) Tadeusz Dobrowolski, Pittsburg State University 

(915-57-181) 

9:30AM Countable dimensionality and dimension raising 
(167) cell-like maps. 

jan J. Dijkstra, Department of Mathematics, The 
University of Alabama, and Jerzy K. Mogilski*, 
Department of Mathematics, University of Texas at 
Brownsville (91 5-54-289) 
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1 O:OOAM Characterizations of infinite-dimensional manifold 
(168) triples. 

Tatsuhiko Yagasaki, Department of Mathematics, 
Kyoto Institute of Technology (91 5-57-44) 

1 0:30AM The fundamental groups of /-dimensional spaces. 
(169) Eda Katsuya, Waseda Univesity, and Kazuhiro 

Kawamura*, University ofTsukuba (91 5-55-270) 

Special Session on Conformal Analysis, II 

8:30 AM - 1 0:50AM 

Organizer: David Howard Hamilton, University of 
Maryland, College Park 

8:30AM Lattice constants and the translation length of a 
~ (1 70) Mobius transformation. 

Frederick W. Gehring, University of Michigan 
(91 5-30-304) 

9:00AM Polymodal box mappings. Preliminary report. 
(171) Grzegorz Swiatek, Penn State (91 5-30-309) 

9:30AM Hausdorff dimension of julia set. 
(172) jacek Graczyk, California lnst of Tech (91 5-30-331) 

1 O:OOAM Spectral theory, Hausdorff dimension, and the 
(1 73) topology of hyperbolic 3-manifolds. 

Richard D. Canary*, Yair N. Minsky and Edward 
C. Taylor, (91 5-57-288) 

1 0 :30AM Complex projective structures on Kleinian groups. 
(174) Albert Marden, University of Minnesota 

(91 5-30-334) 

Special Session on Set-theoretic Topology, II 

8:30 AM - 1 0:50AM 

Organizer: Peter j. Nyikos, University of South 
Carolina 

8:30AM Forcing new results on compact spaces. 
(175) Piotr Koszmider, (91 5-04-302) 

9:00AM On the existence of universals. 
(176) Mirna Dzamonja*, University of Wisconsin-Madison, 

and Saharon Shelah, Hebrew University of 
Jerusalem and Rutgers University (91 5-04-325) 

9:30AM Covering a function on the plane by two continuous 
(177) functions on an uncountable square- the 

consistency. Preliminary report. 
Mariusz Rabus* and Saharon Shelah, (91 5-03-201) 

1 O:OOAM Countable Frechet topological groups under the 
(1 78) continuum hypothesis. 

Alexander Y. Shibakov, (91 5-54-177) 

1 0:30AM A non-metrizable space whose countable power is 
(1 79) CJ-metrizable. 

Gary Gruenhage, Auburn University (91 5-54-254) 

Special Session on Inverse Spectral Problems For 
Differential Operators, II 

8:30 AM - 1 0:50 AM 

Organizer: Peter Anton Perry, University of 
Kentucky 

8:30AM Inverse problem for a semicrystal (two-dimensional 
(1 80) case). Preliminary report. 

Yulia Karpeshina, Dept. of Mathematics, UAB 
(91 5-35-220) 

9:00AM Continuous families of Riemannian manifolds 
(181) isospectral on functions but not isospectral on 

1-forms. 
Ruth Gornet, Texas Tech University (91 5-53-145) . 

9:30AM Inverse nodal problems and discretization. 
(182) julio Moro, Universidad Carlos Ill, (91 5-1 5-252) 

1 O:OOAM Two-dimensional inverse spectral problems. 
(183) Vassilis George Papanicolaou, Wichita State 

University, Department of Mathematics and 
Statistics (91 5-35-14) 

1 0 :30AM Spectral operators generated by equations of 
~ (184) damped string. Transformation operators method. 

Marianna A. Shubov, Texas Tech University 
(91 5-49-203) 

Contributed Papers, I 

8:45AM - 10:40 AM 

8:45AM Conformal invariants of smooth domains and 
(1 85) extremal quasiconformalmappings of ellipses. 

Preliminary report. 
Shanshuang Yamg, Emory University, Atlanta GA 
30322 (91 5-30-11) 

9:00AM Quasi-self-similar Jordan curves. Preliminary report. 
(1 86) David A. Herron, University of Cincinnati 

(91 5-30-28) 

9 :1 SAM Reliability and semigroups. Preliminary report. 
(187) Ginger H. Rowell, Lander University, and Kyle T. 

Siegrist*, Univ Alabama Huntsville (91 5-60-299) 

9:30AM A D/D/1 queueing process with varying service 
~ (188) times and an application to a D/G/1 process. 

john Coffey, Purdue University Calumet 
(91 5-60-46) 

9 :45AM Perturbing a rectangular membrane with a 
(1 89) restorative force: Effects on eigenvalues and 

eigenfunctions. 
joyce R. Mclaughlin and Arturo Portnoy*, 
Rensselaer Polytechnic Institute (91 5-35-35) 

1 O:OOAM Linear bilevel programs with multiple inner decision 
(1 90) makers. 

Yi-Hsin Liu, Ph.D., (91 5-90-1 71) 

1 0:1 SAM The european option with hereditary price 
(191) structures. 

Mou-Hsiung Chang, University of Alabama, and 
Roger Youree*, (91 5-90-175) 

1 0 :30AM Criterion of P-groups. Preliminary report. 
(192) Boris S. Khots, (91 5-22-134) 

Invited Address 

11:05 AM - 11:55 AM 

(193) Strings, branes and the structure of space-time. 
Orlando Alvarez, University of Miami (91 5-00-04) 

Invited Address 

1:25PM-2:15PM 

(194) The geometry of Kleinian limit sets. 
Christopher j. Bishop, State University of New 
York, Stony Brook (91 5-00-01) 

Special Session on Galois Theory, IV 

2:30 PM - 5:20 PM 

Organizers: Kevin R. Coombes, University of 
Maryland, College Park 
Helmut Voelklein, University of Florida 

2:30PM Generaliz ing Conway-Parker for effective 
(195) construction of braid orbits. 

Michael D. Fried, UC, Irvine (91 5-20-335) 

3:00PM Fields of definition of covers over the p -adics. 
(196) Preliminary report. 

Pierre Debes, Universite Lille 1 (91 5-12-253) 
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3:30PM Representabi/ity of Hurwitz functors over z. 
(1 97) Preliminary report. 

Stefan Wewers, lnstitut for Experimental 
Mathematics, Ellernstr. 29, 45326 Essen, Germany 
(915 -14-191) 

4:00PM Coverings of the complement of a plane curve and 
(1 98) connections with Hurwitz spaces. Preliminary report. 

Michael Dettweiler, Universitat Erlangen 
(915-20-142) 

4:30PM Interpolation of Galois branched covers. Preliminary 
(1 99) report. 

Kevin R. Coombes, Department of Mathematics, 
University of Maryland at College Park (915-14-296) 

5:00PM Subvarieties of Hurwitz spaces. Preliminary report. 
(200) Helmut Voelklein, University of Florida (915-12-96) 

Special Session on Nonlinear Partial Differential 
Equations, IV 

2:30 PM - 5:20 PM 

Organizers: James R. Ward, Jr., University of 
Alabama, Birmingham 
Gilbert A. Weinstein, University of 
Alabama, Birmingham 

2:30PM Heteroclinic solutions in R 2 for elliptic systems with 
(20 1) multiple well potentials. 

Stanley Alama*, Lia Bronsard, McMaster Univ., and 
Changfeng Gui, Univ. of British Columbia 
(915-35-92) . 

3:00PM Harmonic maps of the hyperbolic space and 
(202) development ofsingularities for wave maps and 

Yang-Mills fields. 
Thierry Cazenave, jalal Shatah, and A. Shadi 
Tahvildar-Zadeh*, Princeton University 
(915-58-131) 

3:30PM A nonlinear Dirichlet problem at a critical exponent. 
(203) Preliminary report. 

Alexandra Kurepa, North Carolina A & T St U 
(915-35-176) 

4 :00PM Existence of positive solutions for semilinear elliptic 
(204) systems without variational structure. 

Henghui Zou, (915-35-272) 

4 :30PM The effects of the external environment on 
(205) competition in a habitat patch. 

Robert Stephen. Cantrell, University of Miami, 
Chris Cosner*, University of Miami, and William 
Fagan, University of Washington (91 5-92-319) 

5:00PM Some recent results for balanced reaction diffusion 
(206) systems. 

William E. Fitzgibbon, University of Houston, 
Selwyn L. Hollis, Armstrong State College, and 
Jeffrey J. Morgan*, Texas A&M University 
(915-35-251) 

Special Session on Matrix Theory, IV 

2:30 PM - 5:30 PM 

Organizers: Shu-An Hu, University of Tennessee, 
Chattanooga 
Zhongshan Li, Georgia State University 
Ronald Lee Smith, University of 
Tennessee, Chattanooga 
Frank Uhlig, Auburn University, 
Auburn 

2:30PM An introduction to complex sign pattern matrices. 
(207) Preliminary report. 

Carolyn A. Eschenbach, Georgia State University 
(915-1 5-223) 

3:20PM Determining the sign patterns of matrices whose 
(208) inverses have a prescribed pattern. Preliminary 

report. 
Frank J. Hall, Georgia State University (91 5-1 5-149) 

3:50PM Quadrangular graphs and combinatorially 
(209) orthogonal matrices. 

Peter Gibson* and Guo-Hui Zhang, University of 
Alabama (915-15-126) 

4:20PM Sign patterns for matrix semipositivity. 
(21 0) Charles R. johnson, William D. McCuaig and 

David P. Stanford*, (915-15-82) 

4:50PM Commutativity and structure. 
"' (211) james R. Weaver, Univ. of West Florida (91 5-15-53) 

Special Session on Geometric Topology, IV 

2:30 PM - 4:50 PM 

Organizers: Alexander Nikolaevich Dranishnikov, 
University of Florida 
Jerzy Dydak, University of Tennessee, 
Knoxville 
James E. Keesling, University of 
Florida 

2:30PM Local embeddings of homology manifolds. 
(212) Preliminary report. 

Washington Mio* and john L Bryant, Florida State 
University (915-57-182) 

3:00PM The gap between Steenrod and coherent singular 
(21 3) homology theories. 

Akira Koyama, (915-55-321) 

3:30PM Ends of manifolds. Preliminary report. 
(214) Craig R. Guilbault, U of Wisconsin-Milwaukee 

(915-57-169) 

4:00PM The lp·cohomology and the conformal dimension of 
(21 5) hyperbolic cones. 

Gabor Elek, Purdue University (915-58-32) 

4:30PM Localizations in dimension theory. 
(216) Katsuya Yokoi, Institute of Mathematics, University 

of Tsukuba (91 5-5 5-1 59) 

Special Session on Mathematical Aspects of Wave 
Propagation Phenomena, Ill 

2:30 PM - 5:50 PM 

Organizers: B. Belinskiy, University of Tennessee, 
Chattanooga 
Yongzhi Xu, University of Tennessee, 
Chattanooga 

2:30PM A comparison of stability results for wave equations 
(21 7) and elastic systems. 

Mary Ann Horn, Vanderbilt University (915-93-11 0) 

3:00PM Wellposedness and stabilization of POE's arising in 
(218) nonlinear elasticity. Preliminary report. 

Irena M. Lasiecka, University of Virginia 
(915-35-267) 

3:30PM Optimal control solution of an inverse wave 
(21 9) problem. Preliminary report. 

Suzanne M. Lenhart, University of Tennessee 
(915-35-54) 

4:00PM Spectral properties of 3-dim spherically symmetric 
"' (220) damped wave equation and applications to control 

theory. 

4:30PM 
(221) 

Marianna A. Shubov, Texas Tech University 
(915-49-202) 

Wave interactions in two-dimensional conservation 
laws. 
Suncica Canic, Iowa State University, and Barbara 
Lee Keyfitz*, University of Houston (91 5-35-146) 
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5:00PM Wave equations with damping boundary conditions. 
(222) Ronald Grimmer, Southern Illinois University at 

Carbondale, and Min MH. He*, Kent State 
University-Trumbull Campus (91 5-35-192) 

5:30PM Global instability of equilibria. Preliminary report. 
(223) David L. Russell, (91 5-35-326) 

Special Session on Conformal Analysis, Ill 

2:30 PM - 5:20 PM 

Organizer: David Howard Hamilton, University of 
Maryland, College Park 

2:30PM Periodic quasiregular mappings of finite order. 
.,. (224) David Drasin, Purdue (91 5-30-303) 

3:00PM Semi-conjugacies between some geometrically finite 
(225) and geometrically infinite Kleinian group actions on 

the Riemann sphere. 
Erica G Klarreich, SUNY at Stony Brook 
(91 5-51-218) 

3:30PM Uniformizing "dessins" via circle packing. 
(226) Ken Stephenson, University of Tennessee 

(91 5-30-314) 

4 :00PM Dessins, circle packings, and discrete Belyi maps. 
(227) Phil Bowers, University of South Florida 

(91 5-30 -301) 

4:30PM On removability of sets for quasiconformal 
(228) mappings. 

Jang-Mei Wu, University of Illinois, Mathematics 
Department (91 5-30-129) 

5:00PM Spaces with BLD coordinates. Preliminary report. 
.,. (229) juha Heinonen, University of Michigan 

(91 5-30-311) 

Special Session on Applied Probability, IV 

2:30 PM - 5:50 PM 

Organizers: Thomas Kozubowski, University of 
Tennessee, Chattanooga 
Anna Katarzyna Panorska, University 
of Tennessee, Chattanooga 

2:30PM Generalized hitting and quitting kernels, with 
(230) applications to classical potential theory. 

Olav H. Kallenberg, (91 5-60-1 56) 

3:00PM Transport coefficients and limit theorems for 
(231) interacting particles systems. 

Leonid Bunimovich, Georgia Institute of 
Technology (91 5-60-138) 

3:30PM On positive Harris recurrence for multiclass 
(232) queueing networks: A unified approach via fluid 

limit models. Preliminary report. 
Jim Dai, (91 5-60-1 30) 

4 :00PM Construction of a stochastic motion in Hilbert space 
(233) based on kinematics. 

Leszek P. Gawarecki, GMI Engineering and 
Management Institute (91 5-60-18) 

4 :30PM A nonlinear differential equation associated with a 
(234) class of interacting diffusion systems. 

jie Xiong, University of Tennessee, Knoxville 
(9 1 5-60-77) 

5:00PM Diffusion in flows of hydrodynamic type. Pre liminary 
(2 3 5) report. 

Wojbor A. Woyczynski, (91 5-60-132) 

5:30PM A class of nonstationary point processes and their 
(236) application to queueing systems. 

Peter C. Kiessler, SIAM (91 5-60-294) 

Special Session on Dynamical Systems and Continuum 
Theory, IV 

2:30 PM - 5:20 PM 

Organizer: john Clyde Mayer, University of 
Alabama, Birmingham 

2:30PM A weakly chainable tree-/ike continuum without the 
(2 3 7) fixed point property. 

Piotr Mine, Auburn University (91 5-54-189) 

3:00PM Branched surfaces and the universal covers of 
(238) foliations. Preliminary report. 

Sandra L. Shields, College of Charleston, 
Charleston (91 5-58-2 15) 

3 :30PM Images of the hairy arc. 
(239) Lex G. Oversteegen and Mark P. Widener* , 

(91 5-54-207) 

4:00PM Nonexistence of a lift of a triad rotation to a map on 
(240) an interval. Preliminary report. 

Sean I. MacDonald, University of Alabama at 
Birmingham (91 5-54-280) 

4 :30PM Monotone open homogeneity of some 
(241) non-homogeneous plane continua. 

Carl R. Seaquist, TTU (91 5-58-263) 

5:OOPM Maps onto hereditarily indecomposable circle-like 
(242) continua. Preliminary report. 

Wayne. Lewis, Texas Tech University, Lubbock, 
Texas 79409-1042 (91 5-54-283) 

Special Session on Set-theoretic Topology, Ill 

2:30 PM - 3:50 PM 

Organizer: Peter J. Nyikos, University of South 
Carolina 

2:30PM The topology of elementary submodels. 
(243) Franklin Tall, University of Toronto (91 5-54-343) 

3:00PM Absolutely countably compact spaces and 
(244) property a). 

Jerry E. Vaughan, Universityof North Carolina at 
Greensboro (91 5-54-327) 

3 :30PM Finite approximation of compact Hausdorff spaces. 
(245) Preliminary report. 

Ralph D. Kopperman*, City College, CUNY, and 
Richard G. Wilson, Universidad Autonoma 
Metropolitana, lztapalapa (91 5-54-340) 

Special Session on Inverse Spectral Problems For 
Differential Operators, Ill 

2:30 PM - 4:20 PM 

Organizer: Peter Anton Perry, University of 
Kentucky 

2 :30PM Quantum limits for hyperbolic surfaces. Preliminary 
(246) report. 

Scott Andrew Wolpert, University of Maryland 
(9 15-58-157) 

3:00PM Quasi-rigidity of hyperbolic 3-manifo/ds and 
(247) scattering theory. 

David Borthwick, University of Michigan, Alan 
McRae, University of Indiana, and Edward Taylor*, 
University of Michigan (91 5-5 1-160) 

3 :30PM Trace-formula methods in the spectral geometry of 
.,. (248) graphs. Preliminary report. 

Gregory T. Quenell, Oberlin College (9 1 5-05-164) 

4 :00PM An inverse spectral problem for a nonnormal first 
(249) order differential operator. 

Steven J. Cox* , Rice University, and Roger Knobel , 
University of Texas, Pan American (9 1 5-46-188) 

Robert J. Daverman 
Associate Secretary 
Knoxvi lle, Tennessee 
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Joint Mathematics Meetings 
Timetable 

9:00 a.m. - 5:00 p.m. 

9:00 a.m. - 5:00 p.m. 

8:30a.m. - 4:00 p.m. 

9:00a.m. - 5:00 p.m. 

9:00a.m. - 5:00 p.m. 

1:00 p.m. - 10:00 p.m. 

3:00p.m. - 7:00 p.m. 

3:00 p.m. - 5:00 p.m. 

3:00 p.m. - 5:00 p.m. 

3:00p.m. - 5:00 p.m. 

3:00 p.m. - 5:00 p.m. 

6:00p.m. - 10:00 p.m. 

7:00 p.m. - 9:00 p.m. 

7:00p.m. - 9:00 p.m. 

7:00p.m. - 9:00 p.m. 

7:00 p.m. - 9:00 p.m. 

7:30 a.m. - 4:00 p.m. 

7:30 a.m. - 4:00 p.m. 

8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:00 a.m. 

8:00 a.m. - 10:00 a.m. 
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MONDAY, J A N U A R Y 6 

AMS SHORT COURSE ON APPLICATIONS OF COMPUTATIONAL ALGEBRAIC GEOMETRY 

AMS SHORT COURSE ON MATHEMATICAL FINANCE 

TUESDAY, J A N U A R Y 7 

MAA BOARD OF GOVERNORS 

AMS SHORT COURSE ON APPLICATIONS OF COMPUTATIONAL ALGEBRAIC GEOMETRY 

AMS SHORT COURSE ON MATHEMATICAL FINANCE 

AMSCOUNCIL 

JOINT MEETINGS REGISTRATION 

MAA MINICOURSE #11: PART A Teaching a course in the history of mathematics. 

MAA MINICOURSE #14: PART A Training tools for TA training workshops. 

MAA MINICOURSE #17: PART A On writing class notes and textbooks. 

MAA MINICOURSE #9: PART A Interdisciplinary lively applications projects. 

MATHCHATS 

MAA MINICOURSE #11: PART B Teaching a course in the history of mathematics. 

MAA MINICOURSE #14: PART B Training tools forTA training workshops. 

MAA MINICOURSE #17: PART B On writing class notes and textbooks. 

MAA MINICOURSE #9: PART B Interdisciplinary lively applications projects. 

WEDNESDAY, JANUARY 8 

JOINT MEETINGS REGISTRATION 

MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

AMS·MAA·MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, I 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry, I 
Stochastic Modeling, I 
Research in Mathematics by Undergraduates, I 
Nonlinear Wave Equations, I 
Geometric Function Theory in One and Several Complex Variables, I 
Mathematics of Industry, Government and Business: A Survey, I 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #15: PART A Learning to write good test items that allow or require the use of technology. 

MAA MINICOURSE #18: PART A Combinatorics via functional equations. 
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WEDNESDAY, JANUARY 8 (CONT'D) 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 

8:00a.m. - 9:20 a.m. 

8:00 a.m. - 9:20 a.m. 

9:00a.m. - 9:50 a.m. 

9:00a.m. - 10:55 a.m. 

9:30a.m. - 10:50 a.m. 

9:30a.m. - 10:50 a.m. 

9:30a.m. - 10:50 a.m. 

10:00 a.m. - 10:55 a.m. 

10:05 a.m. - 10:55 a.m. 

11:10 a.m.- noon 

1:00 p.m. - 2:00 p.m. 

1:00 p.m. - 5:00 p.m. 

2:15p.m. - 3:05p.m. 

2:15p.m. - 6:05p.m. 

2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 
2:15p.m. - 6:05p.m. 

2:15p.m. - 6:05p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 

2:15p.m. - 4:15p.m. 

O CTOBER 1996 

MAA MINICOURSE #5: PART A Low-cost visualization training for multivariable calculus: Drawing. 

MAA MINICOURSE #8: PART A Mathematical modeling and forecasting with calculators: The differences, interplay, 
and new role in beginning courses. 

MAA CONTRIBUTED PAPER SESSIONS 
Innovations in Teaching Abstract Algebra, I 
Mathematics Departments and Administration: Cooperation or Conflict?, I 

MAA COMMITIEE ON UNDERGRADUATE PROGRAMS IN MATHEMATICS PANEL DISCUSSION NSF-funded 
projects under the DUE interdisciplinary initiative. 

MAA PANEL DISCUSSION Using real-world data to motivate the teaching and learning of mathematics. 

MAA INVITED ADDRESS A half-century of game theory. Harold W. Kuhn 

AMS COMMITIEE ON EDUCATION GRADUATE STUDENT WORKSHOP Obtaining employment as a mathemati
cal scientist. 

MAA PANEL DISCUSSION Advising in and about graduate school. 

MAA COMMITIEE ON UNDERGRADUATE PROGRAMS IN MATHEMATICS PANEL DISCUSSION Grass roots 
projects and interdisciplinary success stories. 

MAA PANEL DISCUSSION Where will mathematics be when the sludge hits the fan? 

AMS PRESENTATION e-MATH on the World Wide Web. 

AMS INVITED ADDRESS Networks of neurons as dynamical systems: Biophysics and geometry. Nancy J. Kopell 

AMS-MAA INVITED ADDRESS Title to be announced. Michael H. Freedman 

AMS COLLOQUIUM LECTURES: LECTURE Title to be announced. Daniel W. Stroock 

BOOK SALES AND EXHIBITS 

SMM·MAA INVITED ADDRESS Title to be announced. Carlos lmaz 

AMS·MAA·MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, II 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry, II 
Dynamics of Networks and Neurons, I 
Stochastic Modeling, II 
Recent Advances in Set Theory, I 
Research in Mathematics by Undergraduates, II 
Banach Algebras, I 
Nonlinear Wave Equations, II 
Geometric Function Theory in One and Several Complex Variables, II 
Commutative Algebra, I 
Noncommutative Geometry and Applications, I 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #10: PART A Environmental mathematics. 

MAA MINICOURSE #2: PART A Developing units and projects for fundamental mathematics courses. 

MAA MINICOURSE #5: PART B Low-cost visualization training for multivariable calculus: Drawing. 

MAA MINICOURSE #8: PART B Mathematical modeling and forecasting with calculators: The differences, interplay, 
and new role in beginning courses. 

MAA CONTRIBUTED PAPER SESSIONS 
Innovations in Teaching Linear Algebra, I 
New Directions in Student Assessment, I 

AMS COMMITIEE ON THE PROFESSION PRESENTATION Careers for mathematicians in industry, government, 
and business. 
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3:20p.m. - 4:10p.m. 

3:30 p.m. - 4:30 p.m. 

4:30p.m. - 6:30 p.m. 

4:30p.m. - 6:30 p.m. 

4:30p.m. - 6:30 p.m. 

4:30 p.m. - 6:00 p.m. 

4:30 p.m. - 6:30p.m. 

4:40p.m. - 5:10p.m. 

6:00 p.m. - 7:00p.m. 

7:15p.m. - 8:15p.m. 

8:30p.m. - 9:30 p.m. 

9:30p.m. - 11:00 p.m. 

7:30 a.m. - 4:00p.m. 

8:00a.m.- noon 

8:00a.m.- noon 

8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 
8:00a.m.- noon 

8:00a.m.- noon 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00a.m. - noon 
8:00a.m. - 12:00 p.m. 

8:15a.m. - 5:00p.m. 

9:00a.m. - 10:55 a.m. 

10:00 a.m. - 6:00p.m. 

10:05 a.m. - 10:55 a.m. 

11:10a.m.- noon 
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WEDNESDAY, JANUARY 8 (CONT'D) 

MAA INVITED ADDRESS The deepening impact of technology on mathematics and the means by which it can be learned 
and taught: The case of mathematics of change and variation. James J. Kaput 

AWM PANEL DISCUSSION What it takes to have a successful career in the mathematical sciences. 

MAA MINICOURSE #16: PART A Technology, modeling, cooperative learning: Putting it all together. 

MAA MINICOURSE #18: PART B Combinatorics via functional equations. 

MAA MINICOURSE #3: PART A The use of hand-held numerical, graphical, and symbolic algebra devices in the teaching 
and learning of calculus. 

AMS COMMITIEE ON THE PROFESSION PANEL DISCUSSION Beyond Rochester: Lessons for the future. 

MAA SECTION OFFICERS 

AWM BUSINESS MEETING 

RECEPTION FOR FIRST-TIME PARTICIPANTS 

YOUNG MATHEMATICIANS NETWORK DISCUSSION Concerns of young mathematicians: A town meeting. 

AMS JOSIAH WILLARD GIBBS LECTURE Title to be announced. Persi Diaconis 

AWM RECEPTION 

THURSDAY, JANUARY 9 

JOINT MEETINGS REGISTRATION 

AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, Ill 

AMS-MAA SPECIAL SESSIONS 
Research in Undergraduate Mathematics Education, I 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry, Ill 
Dynamics of Networks and Neurons, II 
Stochastic Modeling, Ill 
Recent Advances in Set Theory, II 
Research in Mathematics by Undergraduates, Ill 
Banach Algebras, II 
Nonlinear Wave Equations, Ill 
Geometric Function Theory in One and Several Complex Variables, Ill 
Commutative Algebra, II 
Mathematics of Industry, Government and Business: A Survey, II 
Noncommutative Geometry and Applications, II 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #1: PART A Projects for precalculus. 

MAA MINICOURSE #2: PART B Developing units and projects for fundamental mathematics courses. 

MAA CONTRIBUTED PAPER SESSIONS 
The Use of Hand-Held Technology in the Teaching and Learning of Mathematics, I 
Assessment for Better Learning: Assessing Teaching and Learning in a Climate of Change, I 

MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

MAA INVITED ADDRESS Myth, meaning, and metaphor in mathematics. Morris Hirsch 

BOOK SALES AND EXHIBITS 

MAA INVITED ADDRESS Myth, meaning, and metaphor in mathematics. Morris Hirsch 

AMS INVITED ADDRESS Title to be announced. Mary Silber 
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1 :00 p.m. - 2:00 p.m. 

2:15p.m. - 3:05p.m. 

2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 

2:15p.m. - 4:10p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:10p.m. 

2:15p.m. - 4:10p.m. 
2:15p.m. - 4:10p.m. 

2:15p.m. - 3:45p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:10p.m. 

2:15p.m. - 4:10p.m. 

2:15p.m. - 4:10p.m. 

3:20p.m. - 4:10p.m. 

4:25 p.m. - 6:00 p.m. 

5:45 p.m. - 7:00 p.m. 

6:30 p.m. - 9:30 p.m. 

7:00p.m. - 10:00 p.m. 
7:00 p.m. - 10:00 p.m. 

7:00 p.m. - 9:00 p.m. 

7:00 p.m. - 8:30 p.m. 

O CTOBER 1996 

THURSDAY, JANUARY 9 (CONT'D) 

AMS COLLOQUIUM LECTURES: LECTURE II Title to be announced. Daniel W. Stroock 

AMS·SMM INVITED ADDRESS Title to be announced. Jorge A.lze 

AMS SPECIAL SESSIONS 
Dynamics of Networks and Neurons, Ill 
On the Contributions of John F. Nash Jr., I 
Recent Advances in Set Theory, Ill 
Banach Algebras, Ill 
Geometric Function Theory in One and Several Complex Variables, Ill 
Commutative Algebra, Ill 
Mathematics of Industry, Government, and Business: A Survey, Ill 
Noncommutative Geometry and Applications, Ill 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #19: PART A Getting students involved in undergraduate research. 

MAA MINICOURSE #1: PART B Projects for precalculus. 

MAA MINICOURSE #3: PART B The use of hand-held numerical, graphical, and symbolic algebra devices in the teaching 
and learning of calculus. 

MAA CONTRIBUTED PAPER SESSIONS 
New Directions in Student Assessment, II 
Innovations in Courses Before Calculus: Implementing the Crossroads Standards, I 

AMS TASK FORCE ON EXCELLENCE IN MATHEMATICS SCHOLARSHIP PRESENTATION How mathematics can 
compete in the modern university. 

MAA PANEL DISCUSSION Mathematics teaching and the learning-disabled student. 

MAA PANEL DISCUSSION Issues and dilemmas in the mathematical preparation of K-12 teachers: What mathematics 
and should it be organized? 

MAA STUDENT WORKSHOP Linking geometry and number theory. 

MAA PANEL DISCUSSION Orientation and supervision of part-time instructors. 

MAA PANEL DISCUSSION Undergraduate mathematics education: Visions for the future. 

AMS RETIRING PRESIDENTIAL ADDRESS Mathematics to the rescue: Some personal recollections. Cathleen 
Morawetz 

JOINT PRIZE SESSION AND RECEPTION 

MAA RECEPTION FOR TWO-YEAR COLLEGES 

MER BANQUET 

MAA CONTRIBUTED PAPER SESSIONS 
Innovations in Teaching Linear Algebra, II 
The Uses of History in the Teaching of Mathematics 

MAA PRESENTATION Reunion for Calculus Reform Workshop. 

MAA PRESENTATION STATS Workshop participants reunion. 
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7:00 a.m. - 8:00 a.m. 

7:30 a.m. - 4:00 p.m. 

8:00 a.m. - 10:55 a.m. 

8:00 a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:00 a.m. 

8:00 a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00 a.m. - 10:55 a.m. 

8:00 a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 

8:00 a.m. - 9:20 a.m. 

8:00 a.m. - 10:55 a.m. 

8:00 a.m. - 9:20 a.m. 

8:15a.m. - 5:00p.m. 

8:30a.m. - 10:30 a.m. 

9:00 a.m. - 9:50 a.m. 

9:00 a.m. - 5:00 p.m. 

9:30a.m. - 10:50 a.m. 

9:30a.m. - 10:50 a.m. 

10:00 a.m. - 10:55 a.m. 

10:00 a.m. - 6:00 p.m. 

10:05 a.m. - 10:55 a.m. 

11 :10 a.m. - noon 

1:00 p.m. - 2:00 p.m. 

1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 3:30 p.m. 
1:00 p.m. - 6:00 p.m. 
1 :00 p.m. - 6:00 p.m. 
1:00 p.m. - 6:00 p.m. 
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FRIDAY, JANUARY 10 

JOINT PI MU EPSILON AND MAA STUDENT CHAPTER ADVISORS' BREAKFAST 

JOINT MEETINGS REGISTRATION 

AMS-MAA SPECIAL SESSIONS 
Research in Undergraduate Mathematics Education, II 

AMS SPECIAL SESSIONS 
On the Contributions of John F. Nash Jr., II 
Stochastic Modeling, IV 
Homotopy Theory, I 
History of Mathematics, I 
Finsler Geometry, I 
Interactions Between Ergodic Theory and Number Theory, I 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #10: PART B Environmental mathematics. 

MAA MINICOURSE #16: PART B Technology, modeling, cooperative learning: Putting it all together. 

MAA MINICOURSE #6: PART A The geometry of multivariable calculus. 

MAA MINICOURSE #7: PART A Linear algebra using an interactive text. 

MAA STUDENT CHAPTERS CONTRIBUTED PAPER SESSION 

MAA CONTRIBUTED PAPER SESSIONS 
Development Programs That Work, I 
Teaching the Practice of Statistics at All Levels, I 
Needed Connections: Preparation of Teachers K-12, I 

MAA PANEL DISCUSSION Developing statistical indicators for monitoring and improving undergraduate mathematics 
education. 

MAA PRESENTATION Innovative programs using technology in mathematics service courses. 

SUMMA WORKSHOP Presentation on intervention projects for minority precollege students. 

MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

MAA PROJECT NEXT-YOUNG MATHEMATICIANS NETWORK POSTER SESSION Presentations by new or recent 
Ph.D.s in the mathematical sciences. 

AMS INVITED ADDRESS Title to be announced. William T. Trotter 

ASL SESSIONS 

MAA CRAFTY PANEL DISCUSSION A roundtable discussion with the client disciplines. 

MAA PANEL DISCUSSION Women and mathematics: Case studies of intervention programs. 

AMS-MAA-SIAM JOINT COMMITTEE ON EMPLOYMENT OPPORTUNITIES PRESENTATION Effective job search 
strategies. 

BOOK SALES AND EXHIBITS 

AMS INVITED ADDRESS Title to be announced. Mikhail Shubin 

AMS-MAA INVITED ADDRESS Does mathematics need new axioms? Solomon Feferman 

AMS COLLOQUIUM LECTURES: LECTURE Ill Title to be announced. Daniel W. Stroock 

AMS SPECIAL SESSIONS 
On the Contributions of John F. Nash Jr., Ill 
Spectral Geometry for Noncompact Manifolds, I 
Homotopy Theory, II 
History of Mathematics, II 
Finsler Geometry, II 
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1 :00 p.m. - 6:00 p.m. 
1 :00 p.m. - 3:30 p.m. 
1 :00 p.m. - 3:30 p.m. 

1 :00 p.m. - 6:00 p.m. 

1:00 p.m. - 3:00 p.m. 

1:00 p.m. - 3:00 p.m. 

1 :00 p.m. - 3:20 p.m. 
1 :00 p.m. - 3:55 p.m. 

1 :00 p.m. - 3:20 p.m. 

2:00 p.m. - 3:20 p.m. 

2:15p.m. - 3:05p.m. 

2:15p.m. - 4:00p.m. 

2:15p.m. - 4:10p.m. 

2:30 p.m. - 4:00 p.m. 

3:15p.m. - 5:15p.m. 

3:15p.m. - 5:15p.m. 

3:20 p.m. - 5:00 p.m. 

3:45p.m. - 6:15p.m. 
3:45p.m. - 6:15p.m. 
3:45p.m. - 6:15p.m. 

4:00 p.m. - 7:00 p.m. 

4:05 p.m. - 6:00 p.m. 
4:05 p.m. - 6:00 p.m. 
4:05 p.m. - 6:00 p.m. 

4:20p.m. - 5:10p.m. 

4:40 p.m. - 6:00 p.m. 

5:00 p.m. - 7:00 p.m. 

6:00 p.m. - 9:30 p.m. 

7:00 p.m. - 8:00 p.m. 

7:30 p.m. - 8:00 p.m. 

7:30 p.m. - 9:00 p.m. 

7:30 p.m. - 9:00 p.m. 

7:30 p.m. - 9:00 p.m. 

9:00p.m. - 10:00 p.m. 

OCTOBER 1996 

FRIDAY, JANUARY 10 (CONT'D) 

Interactions Between Ergodic Theory and Number Theory, II 
Algebraic Combinatorics, I 
Recent Developments in c• Algebras and Operator Spaces, I 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #13: PART A Active and interactive teaching techniques for the mathematics classroom. 

MAA MINICOURSE #4: PART A Calculus connections: A multimedia adventure. 

MAA CONTRIBUTED PAPER SESSIONS 
Innovations in Teaching Abstract Algebra, II 
Mathematics Departments and Administration: Cooperation or Conflict?, II 

MAA POSTER SESSION ILl projects. 

MAA PANEL DISCUSSION Careers for mathematics majors in financial risk management. 

MAA INVITED ADDRESS Title to be announced. Christine A. Shoemaker 

NAM CONTRIBUTED PAPER SESSION 

RMMC BOARD OF DIRECTORS 

AMS COMMITIEE ON SCIENCE POLICY PANEL DISCUSSION Public awareness of mathematics via the classroom. 

MAA MINICOURSE #12: PART A Teaching differential equations using a dynamical systems perspective. 

MAA MINICOURSE #15: PART B Learning to write good test items that allow or require the use of technology. 

MAA PRESENTATION Teaching awards presentations. 

AMS SPECIAL SESSIONS 
Analysis, Diffusions and PDEs on Fractals, I 
Partially Ordered Sets, I 
Wavelets, Multi Wavelets and their Application, I 

MAA UNDERGRADUATE RESEARCH SESSION IN MATHEMATICS POSTER SESSION 

MAA CONTRIBUTED PAPER SESSIONS 
Innovations in Teaching Linear Algebra, Ill 
Establishing and Maintaining Undergraduate Research Programs in Mathematics, I 
Environmental Mathematics-Getting It into the Curriculum, I 

NSF INVITED ADDRESS Title to be announced. Neal Lane 

MAA PANEL DISCUSSION How to get a job at a two-year college. 

MAA INFORMAL SESSION AND PANEL DISCUSSION Actuarial education. 

NAM BANQUET 

MAA-YOUNG MATHEMATICIANS NETWORK PANEL DISCUSSION Teaching precollege mathematics. 

FRANK AND BRENNIE MORGAN PRIZE RECIPIENT LECTURE 

MAA PRESENTATION A chair's survival guide. 

MAA CRAFTY PANEL DISCUSSION College algebra reform. 

MAA STUDENT LECTURE When is an integer the product of two and three consecutive integers. Edward F. Schaefer 

STUDENT ICE CREAM SOCIAL 
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7:30 a.m. - 2:00 p.m. 

8:00a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:15 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 
8:00a.m. - 10:55 a.m. 

8:00 a.m. - 10:00 a.m. 

8:00 a.m. - 10:55 a.m. 
8:00 a.m. - 10:55 a.m. 

8:30a.m. - 10:00 a.m. 

9:00 a.m. - 9:50 a.m. 

9:00 a.m. - 5:00 p.m. 

9:00a.m. - 5:00 p.m. 

9:00 a.m. - 10:00 a.m. 

9:00a.m.- noon 

10:05 a.m. - 10:55 a.m. 

10:05 a.m. - 10:55 a.m. 

11:10 a.m.- 11:40 a.m. 

11:45 a.m. - 12:15 p.m. 

1 :00 p.m. - 2:00 p.m. 

1 :00 p.m. - 5:30 p.m. 
1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 5:30 p.m. 
1:00 p.m. - 5:30 p.m. 
1:00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 

1:00 p.m. - 15:30 p.m. 

1:00 p.m. - 3:00 p.m. 

1:00 p.m. - 3:00 p.m. 

1:00 p.m. - 2:50 p.m. 
1:00 p.m. - 2:50 p.m. 
1:00 p.m. - 3:00 p.m. 
1:00 p.m. - 5:30 p.m. 
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SATURDAY, JANUARY 11 

JOINT MEETINGS REGISTRATION 

AMS SPECIAL SESSIONS 
On the Contributions of John F. Nash Jr., IV 
Spectral Geometry for Noncompact Manifolds, II 
Homotopy Theory, Ill 
History of Mathematics, Ill 
Analysis, Diffusions and PDEs on Fractals, II 
Finster Geometry, Ill 
Interactions Between Ergodic Theory and Number Theory, Ill 
Partially Ordered Sets, II 
Wavelets, Multi Wavelets and their Application, II 
Algebraic Combinatorics, II 
Recent Developments in C* Algebras and Operator Spaces,, II 

MAA MINICOURSE #7: PART B Linear algebra using an interactive text. 

MAA CONTRIBUTED PAPER SESSIONS 
Teaching the Practice of Statistics at All Levels, II 
Establishing and Maintaining Undergraduate Research Programs in Mathematics, II 

AMS COMMITIEE ON EDUCATION PANEL DISCUSSION Third International Mathematics and Science Study (TIMSS). 

MAA INVITED ADDRESS A fundamental principle of learning and its application in modifying students' conceptions of 
mathematical proof. Guershon Harel 

ASL SESSIONS 

AWM WORKSHOP 

NAM PANEL DISCUSSION 

BOOK SALES AND EXHIBITS 

MAA INVITED ADDRESS Automatic differentiation: Computing derivative values without derivative formulas. Dan 
Kalman 

NAM BUSINESS MEETING 

MAA BUSINESS MEETING 

AMS BUSINESS MEETING 

NAM WILLIAM W.S. CLAYTOR LECTURE Speaker and title to be announced. 

AMS SPECIAL SESSIONS 
Spectral Geometry for Noncompact Manifolds, Ill 
Homotopy Theory, V 
Analysis, Diffusions and PDEs on Fractals, Ill 
Partially Ordered Sets, Ill 
Wavelets, Multi Wavelets and their Application, Ill 
Algebraic Combinatorics, Ill 
Recent Developments in C* Algebras and Operator Spaces, Ill 

AMS CONTRIBUTED PAPERS 

MAA MINICOURSE #4: PART B Calculus connections: A multimedia adventure. 

MAA MINICOURSE #6: PART B The geometry of multivariable calculus. 

MAA CONTRIBUTED PAPER SESSIONS 
Assessment for Better Learning: Assessing Teaching and Learning in a Climate of Change, II 
Development Programs That Work, II 
Environmental Mathematics-Getting It into the Curriculum, II 
Interdisciplinary Courses-Integrating Mathematics and Other Disciplines 
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1 :00 p.m. - 2:30 p.m. 

1 :00 p.m. - 2:20 p.m. 

1 :00 p.m. - 2:20 p.m. 

2:00 p.m. - 3:00 p.m. 

2:15p.m. - 3:05p.m. 

2:30 p.m. - 3:50 p.m. 

3:00 p.m. - 5:30 p.m. 
3:00 p.m. - 5:30 p.m. 
3:00 p.m. - 5:30 p.m. 

3:15p.m. - 5:15p.m. 

3:15p.m. - 5:15p.m. 

3:15p.m. - 5:15p.m. 

4:00 p.m. - 5:20 p.m. 

4:00 p.m. - 5:20 p.m. 

6:30p.m. - 10:00 p.m. 

O CTOBER 1996 

SATURDAY, JANUARY 11 (CONT'D) 

AMS COMMITTEE ON EDUCATION·AMS COMMITTEE ON THE PROFESSION-YOUNG MATHEMATICIANS NETWORK 
PANEL DISCUSSION Continuing professional development. 

MAA PANEL DISCUSSION Advanced placement statistics. 

MAA PRESENTATION AND PANEL DISCUSSION Scientific visualization in undergraduate mathematical sciences educa
tion. 

AMS COMMITTEE ON SCIENCE POLICY-JOINT POLICY BOARD FOR MATHEMATICS WORKSHOP Meeting with mem
bers of Congress. 

AMS INVITED ADDRESS Resolution of singularities. Edward Bierstone 

MAA PRESENTATION Art, literature, music, and mathematics: Degrees of similarities. 

MAA CONTRIBUTED PAPER SESSIONS 
The Use of Hand-Held Technology in the Teaching and Learning of Mathematics, II 
Innovations in Courses Before Calculus: Implementing the Crossroads Standards, II 
Needed Connections: Preparation of Teachers K-12, II 

MAA MINICOURSE #12: PART B Teaching differential equations using a dynamical systems perspective. 

MAA MINICOURSE #13: PART B Active and interactive teaching techniques for the mathematics classroom. 

MAA MINICOURSE #19: PART B Getting students involved in undergraduate research. 

MAA PRESENTATION Report on ICME-8. 

MAA PRESENTATION Impact of information technology on undergraduate mathematical sciences education. 

AMS BANQUET 
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Conferences 
AMS Short Courses 
Applications of Computational Algebraic 
.Geometry 
San Diego, California, january 6-7, 1997 
The American Mathematical Society, in conjunction with 
its 1 03rd Annual Meeting, will present a two-day Short 
Course on Applications of Computational Algebraic Geom
etry on Monday and Tuesday, January 6 and 7, 199 7, at the 
San Diego Marriott Hotel and Marina. The program is under 
the direction of David Cox, Amherst College, and Bernd 
Sturmfels, University of California at Berkeley. 

The last thirty years have witnessed a dramatic expan
sion in our ability to manipulate polynomial equations. New 
algorithms involving concepts such as Grobner bases have 
been discovered, and classical algorithms dealing with tra
ditional topics such as resultants have been reinvigorated 
by the advent of modern computers. This has had a pro
found impact on algebraic geometry, where new theoreti
cal methods and an enhanced ability to compute examples 
has led to significant new results. At the same time, these 
methods have a down-to-earth quality which makes them 
unusually applicable and accessible. In recent years, Grab
ner bases, resultants, and other tools of computational al
gebraic geometry have been applied to a wide variety of 
problems. 

This Short Course will introduce some of the key ideas 
and applications of computational algebraic geometry. The 
course will begin with basic facts about Grobner bases and 
resultants, and then will discuss methods for solving sys
tems of polynomial equations. Particular emphasis will be 
placed on finding real solutions. The remaining talks will 
explore applications to computer-aided geometric design, 
integer programming, and coding theory. Each talk will be 
75 minutes in length. 

Tentative Schedule 

Monday, january 6, 1991 
David Cox, Amherst College, Introduction to Grabner Bases 
Bernd Sturmfels, University of California at Berkeley, In
troduction to Resultants 
Dinesh Manocha, University of North Carolina at Chapel 
Hill, Numerical Methods for Solving Polynomial Equations 
John Canny, University of California at Berkeley, Com
puting with Real Numbers 
Tuesday, january 1, 1997 
Thomas Sederberg, Brigham Young University, Applications 
to Computer Aided Geometric Design 
Rekha Thomas, Texas A&M University, Applications to In
teger Programming 
John little, College of the Holy Cross, Applications to Cod
ing Theory 

Synopses and accompanying reading lists follow. Lec
ture notes will be available to those who register in advance 
and will be available at the Short Course registration desk 
for those registering on site. 

Advance registration fee: $75 ($35 student/ unem
ployed/ emeritus). On-site registration fees: $90 ($45 stu
dent/ unemployed/emeritus). Registration and housing in
formation can be found in this issue of the Notices; see the 
section "Registering in Advance and Hotel Accommoda
tions" in the Meetings section. 

Introduction to Grabner Bases 

David Cox, Mathematics, Amherst College 
Synopsis 

Every high school math student learns about polynomials 
of one variable, and the same subject, from a more theo
retical point of view, is part of the standard undergradu
ate abstract algebra course. The basic results of this the
ory (the existence of greatest common divisors, the 
structure of ideals in k[x], etc.) all follow easily from the 
division algorithm for polynomials of one variable. 

In the 1960s a multivariable generalization of the divi
sion algorithm was discovered. Here, one divides a poly
nomial g by several polynomials f1, ... , fs in n variables. 
This theory has both algebraic and geometric aspects. The 
algebra involves the ideal (fl , ... , fs) generated by the 
polynomials, while the geometry enters by considering 
the solutions of the equations f1 = · · · = fs = 0. 

In general, multivariable division behaves poorly. The 
key observation is that we can get better behavior by using 
a special basis for the ideal. This special basis is called a 
Grabner basis and allows one to manipulate the ideal in 
an algorithmic fashion. Furthermore, basic algorithms due 
to Buchberger enable us to determine when we have a 
Grobner basis and how to compute one. 

One of the main applications of Grobner bases is solv
ing systems of polynomial equations. We will see that by 
using a lexicographic Grobner basis, a system of equations 
can be transformed into a simpler system in which the vari
ables are successively eliminated. This is similar to the row
reduced equations which occur in linear algebra, and the 
solution strategy is also similar, where one starts with the 
equation involving the smallest number of variables and 
then back-solves to find the values of the remaining vari
ables. 

This solution method is not perfect. The numerical in
stability of the linear case is still present and is com
pounded by the floating-point difficulty of finding roots 
of univariate polynomials. Later talks will address these 
problems more directly. This talk will take a different tac
tic, first by explaining how to compute the number of com
plex solutions without solving a single equation and, sec
ond, by showing how to reduce solving a multivariable 
system to an eigenvalue problem. For a hint of what is in
volved, take a univariate polynomial f(x) E k[x] and con
sider the linear map on the quotient ring k[x] I (f(x)) given 
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by multplication by x. The matrix of this linear map is the 
companion matrix of f(x)! We will explain how Grabner 
bases provide a multivariable generalization of the com
panion matrix. 

Reading list 
1. W. ADAMS and P. LousTAUNAU, Introduction to Grobner Bases, 

Amer. Math. Soc., Providence, RI, 1994. 
2. W. AUZINGER and J. SmER, An elimination algorithm for the 

computation of the zeros of a system of multivariate polynomial 
equations, Internat. Ser. Numer. Math. 86 (1988), 11-30. 

3. B. BUCHBERGER, Grobner bases: An algorithmic method in poly
nomial ideal theory, in Multidimensional Systems Theory (N. K. 
Bose, editor), Reidel, Dordrecht, 1985, pp. 184-232. 

4. D. Cox, J. LITn.E, and D. O'SHEA, Ideals, varieties, and algorithms, 
Springer-Verlag, New York-Berlin-Heidelberg, 1992. 

Introduction to Resultants 

Bernd Sturmfels, Mathematics, University of California at 
Berkeley 
Synopsis 

Elimination theory deals with the problem of eliminat
ing one or more variables from a system of polynomial equa
tions, thus reducing the given problem to a smaller prob
lem in fewer variables. For instance, if we are interested in 
solving 

bo + b1x 0, 

then we can eliminate the variable x to get the equivalent 
condition 

(2) aobi - a1bob1 + b6az 0. 

The polynomial in (2) is called the Sylvester resultant of the 
two equations in (1). The classical determinantal formula 
for the Sylvester resultant gives an easy-to-use and efficient 
solution to the problem of eliminating a single variable from 
two polynomial equations. 

This lecture starts out with a brief review of the Sylvester 
resultant and its basic properties. We then move on to the 
more difficult (and more interesting) problem of eliminat
ing k variables from k equations simultaneously. We pre
sent a classical resultant construction for this task. The main 
difficulty encountered here is that there is no easy deter
minantal formula for the multivariate resultant. 

Polynomial systems arising from applications are typi
cally sparse, which means that they have oilly a few terms 
relative to their total degree. In the third part of this lec
ture we discuss resultants which are custom-tailored for 
elimination problems involving sparse equations. A key in
gredient in the construction of these sparse resultants is 
the study of convex polytopes and toric varieties. 

Reading list 
1. J. CANNY and I. EMIRIS, Efficient incremental algorithms for the 

sparse resultant and the mixed volume, J. Symbolic Comput., 
20 (1995), 117-149. 

2. _D. Cox, J. LITn.E, and D. O'SHEA, Ideals, varieties, and algorithms, 
Springer-Verlag, New York-Berlin-Heidelberg, 1992. 

3. __ , Using algebraic geometry, Springer-Verlag, New York
Berlin-Heidelberg, to appear. 

4. B. STURMFELS and A. ZELEVINSKY, Multigraded resultants of 
Sylvester type, J. Algebra 163 (1994), 115-127. 
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Numerical Methods for Solving Polynomial 
Systems 
Dinesh Manocha, Computer Science, University of North 
Carolina, Chapel Hill 
Synopsis 

Finding the solution of a system of algebraic equations 
is a fundamental problem in the computational literature. 
This problem arises in symbolic and numeric techniques 
used to manipulate sets of polynomial equations. Over 
the last few years, the importance of good solvers for al
gebraic systems has risen considerably in different appli
cation domains. For a system of linear equations, good al
gorithms and their implementations, in the form of linear 
algebra packages like LINP ACK and lAP ACK, are known and 
widely used. At the same time a number of solvers are avail
able for finding roots of a univariate polynomial. 

In this talk we will survey different techniques for solv
ing multivariate polynomial systems. These include algo
rithms based on symbolic elimination and univariate root 
solvers. However, current algorithms and implementations 
make these methods practical for sets of low-degree poly
nomials consisting of three or four polynomials oilly. Fur
thermore, this approach is useful with exact arithmetic oilly 
as opposed to finite precision or floating point arithmetic. 

In the context of floating point arithmetic the three 
main approaches are iterative methods, homotopy meth
ods, and techniques based on resultants and matrix com
putations. Iterative techniques, like the Newton's method, 
are good for local analysis oilly and work well if we are given 
good initial guesses to the solutions. Homotopy methods 
have a good theoretical background and proceed by fol
lowing paths in the complex space: However, in practice 
current implementations and algorithms for homotopy 
methods suffer from many problems. In particular, the 
paths of roots often come close enough in practice to per
mit path jumping. One simple solution is follow the path 
with very tight tolerances, which slows down the overall 
algorithm. 

More recently algorithms have been proposed based on 
resultants and matrix computations. We describe tech
niques to construct a generalized companion matrix for a 
multivariate system and compute the roots from its eigen
decomposition. The resulting algorithms can be easily im
plemented over eigen-solvers available as part ofEISPACK 
and IAPACK. We also highlight their application to solid 
modeling, inverse kinematics of robot manipulators, com
puter graphics, molecular modeling, and computer vision. 

Reading list 
1. E. ANDERSON et al., LAPACK user's guide, release 1.0, SIAM, 

Philadelphia, 1992. 
2. J. WILKINSON, The evaluation of the zeros of ill-conditioned 

polynomials, parts I and II, Numer. Math. 1 (1959), 150-180. 
3. A. MORGAN, A. SOMMESE, and L. WATSO, Finding all isolated so

lutions to polynomial systems using HOMPACK, ACM Trans. 
Math. Software 15 (1989), 93-122. 

4. W. AUZINGER and J. SmER, An elimination algorithm for the 
computation of the zeros of a system of multivariate polynomial 
equations, Internat. Ser. Numer. Math. 86 (1988), 11-30. 

5. D. MANOCHA, SoMng systems of polynomial equations, IEEE Com
puter Graphics and Applications (March 1994), 46-55. 
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Computing with Real Numbers 

john Canny, Computer Science, University of California at 
Berkeley 
Synopsis 

We take for granted that we can do arithmetic with and 
compare real numbers. If we start with integers or ratio
nal numbers, we have to deal only with rational results. But 
once we start computing roots of polynomials, things get 
a lot messier. These give rise to algebraic numbers which 
are not rational in general. Floating point numbers are one 
way to represent algebraic numbers. But because they are 
approximations, they cannot be used to prove theorems 
or give definite answers. They tend to give very poor an
swers for certain inputs, which are usually close to a sin
gularity for the problem. Finally, the approximate nature 
of floating point values can lead to inconsistencies. This 
is especially true in geometric modeling, where high-degree 
surfaces are used and where there are many singular sit
uations. 

In this lecture, I will describe some efficient methods 
for computing exactly with algebraic numbers. First of all, 
I will describe a method for constructing a univariate rep
resentation for the roots of a polynomial system with fi
nitely many roots. Using resultants or Grobner bases, one 
constructs first a polynomial whose roots are projections 
of the multivariate roots. Next, some rational functions are 
defined, one for each coordinate of the multivariate sys
tem. These generate the roots of the original system from 
the univariate one. With this scheme, most questions about 
multivariate polynomial systems can be reduced to ques
tions about a univariate system. 

In order to answer questions about real algebraic num
bers exactly, you need an exact representation for them. 
One such representation is the polynomial itself, plus 
some extra data to indicate which of its real roots you mean. 
I will describe a lemma of Rene Thorn's, which gives a sim
ple and unique root description. Then I will show how to 
answer questions about numbers in this form. We make 
use of Sturm sequences and some recent generalizations 
due to Ben-Or, Kazen, Reif, and others. 

Reading list 
1. J. CANNY, Improved algorithms for sign determination and ex· 

istential quantifier elimination, The Computer Journal, 36 
(1993), 409-418. 

2. M. BEN-OR, D. KozEN, and J. REIF, The complexity of elementary 
algebra and geometry, ]. Comput. System Sci. 32 (1986), 
251-264. 

Applications to Computer Aided Geometric 
Design 

Thomas Sederberg, Civil Engineering, Brigham Young 
Synopsis 

Computer-aided geometric design (CAGD), whose birth 
traces to a conference by that name held in 1974, began 
primarily as the study of curves and surfaces for use in the 
design of manufacturable objects, and hence it initially drew 
most heavily from the fields of differential geometry, com
puter graphics, numerical analysis, and approximation 
theory. 

Since the predominant curve and surface formulations 
used in CAGD (such as Bezier and B-spline forms) are de
fined using rational polynomial parametric equations, the 
tools of algebraic geometry can be brought to bear on 
them. This lecture will survey some of the insights, algo
rithm improvements, and practical new capabilitites that 
algebraic geometry has contributed to CAGD and will also 
suggest some open problems. Specifically, the lecture will 
address four topics: 
1. How to model shapes using implicitly defined surfaces 
2. New methods for implicitizing surfaces and planar 

curves (finding the implicit equation given the para
metric equations) 

3. Some advantages of working in the Bernstein polyno
mial basis 

4. A comparison of some algorithms for computing the in
tersection of two planar rational curves, in which anal
gorithm based on resultants is the clear winner 

Since much computation in engineering is performed using 
floating-point arithmetic, the lecture will also touch on 
the validity of using algebraic tools such as resultants in 
finite precision arithmetic. 

Reading list 
1. S. ABHY ANKAR, Algebraic geometry for scientists and engineers, 

Math Surveys Monographs, vol. 3 5, Amer. Math. Soc., Providence, 
RI, 1990. 

2. D. Cox, J. LITILE, and D. 0 SHEA, Ideals, varieties, and algorithms, 
Springer-Verlag, New York-Berlin-Heidelberg, 1992. 

3. J. HoscHEK and D. LAssER, Fundamentals of computer aided geo
metric design, A. K. Peters, Wellesley, MA, 1993, Chapter 12. 

4. C. HOFFMANN, Geometric & solid modeling, an introduction, 
Morgan Kaufmann, San Mateo, CA, 1989, pp. 495- 548. 

5. T. W. SEDERBERG and S. R. PARRY, Comparison of three curve 
intersection algorithms, Computer-Aided Design 18 (1986), 
58-63. 

6. T. W. SEDERBERG, Techniques for cubic algebraic surfaces, parts 
1 and 2, IEEE Computer Graphics and Applications Uuly 1990), 
14-25; and (September 1990), 12-21. 

Applications to Integer Programming 

Rekha Thomas, Mathematics, Texas A&M University 
Synopsis 

Integer programs [4] are optimization problems of the 
form minimize {ex : Ax= b, X;;:: 0, X E zn} , denoted 
IPA,c(b), where we may assume that A E zdxn, b E zd, and 
c E JRn. Although they differ from linear programs only in 
the requirement that solutions be integral instead of real, 
the general integer program is NP-complete, while linear 
programs can be solved in polynomial time. The theoret
ical and practical challenges offered by this class of prob
lems, coupled with their wide applicability to real world 
situations, have motivated the use of tools from diverse 
branches of mathematics to understand their structure. 

In 1991 Conti and Traverso [2] (see also Section 2.8 in 
[1]) designed an algebraic algorithm to solve all integer pro
grams in the family I P A,d ·). Their algorithm hinges on the 
fact that the reduced Grobner basis with respect to c, of 
the toric ideal IA = (xoc - x/3: Aoc = A/3, oc, {3 E Nn), is a test 
set for the family of integer programs IP A,c( ·). A test set 
for IPA,d ·) is a set Gc of integral vectors in the kernel of 
A with the property that for every nonoptimal solution u 
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to a program IPA,c(b) there exists a g E Gc such that u- g 
is a feasible solution to IP A,c(b) and cu > c(u -g). Al
though test sets for integer programs were discovered as 
early as 1975, the Grabner test set differs from the rest in 
that it can be computed in practice (via the Buchberger al
gorithm). 

This talk will survey the polyhedral and algorithmic in
sights into integer programming seen through "Grabner
ian eyes". Starting with the geometry behind the Conti-Tra
verso method [6], we discuss special cases, complexity 
results, and implementation issues. We explore two uni
versal Grabner bases of fA: the Graver basis [3] and the uni
versal Grabner basis UGBA. Both provide polyhedral in
formation on P{,, the convex hull of all solutions to I P A,db). 
The algebraic framework is then extended to examine some 
of the relationships between linear and integer programs. 
A general account of the study of convex polytopes via Grab
ner bases and toric ideals can be found in [5]. 

Reading list 
1. W. ADAMS and P. LousTAUNAU, Introduction to Grabner Bases, 

Amer. Math. Soc., Providence, RI, 1994. 
2. P. CONTI and C. TRAVERSO, Grabner bases and integer pro

gramming, Proceedings AAECC -9 (New Orleans), Lecture Notes 
in Comput. Sci., vol. 539, Springer-Verlag, New York-Berlin
Heidelberg, 1991, pp. 130-139. 

3.]. GRAVER, On the foundations of linear and integer program
ming I, Math. Programming 8 (1975), 207-226. 

4. A. SCHRINER, Theory of linear and integer programming, Wiley
Interscience Series in Discrete Mathematics and Optimization, 
New York, 1986. 

5. B. STURMFELS, Grabner bases and convex polytopes, Amer. Math. 
Soc., Providence, RI, 1995. 

6. R. THOMAS, A geometric Buchberger algorithm for integer pro-
gramming, Math. Oper. Res. 20 (1995), 864-884. 

Applications to Coding Theory 

john Little, Mathematics, College of the Holy Cross 
Synopsis 

Communication of information often takes place over 
noisy channels, which can introduce errors in messages. 
This is the case, for instance, in transmission of pictures 
from deep-space exploration craft like the Voyager's; in the 
transfer of digital information within computer systems; 
and in the process of storing information (music, images, 
etc.) on compact disks, digital audio tape, or other media, 
and retrieving it for use at a later time. In these situations, 
for reliability of communication it is necessary to encode 
the transmitted information in such a way that errors can 
be detected and/or corrected when they occur. Designing 
coding schemes that achieve error control without intro
ducing undue redundancy and that admit efficient encod
ing and decoding methods is the main goal of coding the
ory. 

The Reed-Solomon codes are among the most powerful 
tools known for the situations described above, and they 
have been used in practice in those applications. The con
struction of the Reed-Solomon codes depends heavily on 
the algebra of polynomials with coefficients in a finite field 
lFq. Indeed, the set of codewords of a Reed-Solomon code 
can be identified with the elements of an ideal in the ring 
lF'q[x]l (xq-l - 1). The potentially even more powerful geo
metric Goppa codes, constructed using rational functions 
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on an algebraic curve over a finite field, have also been in
tensively studied over the past fifteen years by coding the
orists and algebraic geometers. Many interesting Gappa 
codes have module structures over polynomial rings gen
eralizing the ideal structure of Reed-Solomon codes. Tech
niques from computational commutative algebra and al
gebraic geometry, such as the theory of Grabner bases for 
ideals and modules over polynomial rings, have come to 
play an important role in studying the properties of codes 
and in designing encoding and decoding algorithms. 

We will begin with a brief introduction to linear block 
codes over a finite field, for which the set of codewords 
forms a vector subspace of lF~ for some n, and we will show 
how to measure the error-correcting capability of a code 
using the Hamming distance function. Then we will focus 
on the Reed-Solomon codes and discuss their algebraic 
structure and encoding and decoding methods, using Grab
ner bases to understand the computations in question. We 
will also briefly sketch the construction of geometric Gappa 
codes and indicate how they generalize Reed-Solomon 
codes. 

Reading list 
1. P. FITZPATRICK, On the key equation, IEEE Trans. Inform. The

ory 41 (1995), 1290-1302. 
2. C. HEEGARD, ]. LITTLE, and K. SAINTS, Systematic encoding via 

Grabner bases for a class of algebraic-geometric goppa codes, 
IEEE Trans. Inform. Theory 41 (1995), 1752-1761. 

3. A. Pou and L. HUGUET, Error-correcting codes, Masson and 
Prentice-Hall International, Hemel Hempstead, 1992. 

4. ]. vAN LINT, Introduction to coding theory, 2nd edition, Springer
Verlag, Berlin-Heidelberg-New York, 1992. 

5. J. VAN LINT and G. VANDER GEER, Introduction to coding the
ory and algebraic geometry, Birkhauser-Verlag, Basel, 1988. 

AMS Short Course on Mathematical 
Finance 
San Diego, California, January 6-7, 1997 
David Heath and Glen Swindle, Operations Research and 
Industrial Engineering, Cornell University 
Over the past two decades mathematical finance has been 
blossoming as an enterprise for mathematicians in a vari
ety of fields. This trend has been accelerating in recent years 
on numerous fronts, driven both by substantial theoreti
cal advances as well as by a practical need in the industry 
to develop effective methods to price and hedge increas
ingly complex financial instruments. 

In designing this short course our intention has been 
to cover a spectrum of topics of current interest, ranging 
from the theoretical to the applied. The course starts with 
the development of arbitrage pricing theory, culminating 
in the Black-Scholes pricing methodology. The basic idea 
is that if an asset price is driven by a "nice" Markov process 
such as a random walk or a diffusion in a frictionless mar
ket (i.e., continuous trading is allowed and there are no 
transaction costs), then contingent claims (options) can be 
priced. The pricing formulas are typically obtained by solv
ing partial difference or differential equations. This theo
retical framework for option pricing is an idealization, 
and empirical evidence of its limitations abound. Never
theless, arbitrage pricing theory is of central importance 
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in both theory and practice, and the subsequent topics in 
the course, which we summarize briefly below, are all pred
icated to some extent on an understanding of this foun
dational topic. 

A very active arena which has seen substantial recent 
development is the analysis of the term structure of interest 
rates. Many derivatives have payoffs based upon interest 
rates. The trouble is that interest rates are a function of 
time to maturity. As a result, when one tries to stochasti
cally model interest rates, one is essentially driving a func
tion (interest rate as a function of maturity) in a highly con
strained way rather than just a single price, such as that 
of a stock. Two lectures discuss the term structure: one de
scribing the theory underlying interest rate models and an
other on statistical methods for model estimation. 

Another lecture addresses the topic of incomplete mar
kets-markets in which one cannot replicate contingent 
claims. Real markets are incomplete for a variety of rea
sons. For example, trading in any market incurs transac
tion costs, which results in the collapse of the original 
Black-Scholes theory. Furthermore, the use of random 
walks or diffusions to model asset prices is suspect, and 
more realistic models of asset prices frequently fall out
side of the realm of the Black-Scholes framework. Recently, 
advances have been made in addressing the issue of op
tion pricing in more realistic scenarios, often involving 
the application of control theory and nonlinear partial dif
ferential equations. 

Closely related to trading strategies which replicate de
rivatives is the topic of portfolio management-namely, the 
construction of optimal trading strategies involving anum
ber of traded assets. The lecture on this topic describes var
ious incarnations of the Capital Asset Pricing Model. A re
lated issue is the development of investment and trading 
strategies which allow firms engaged in very large numbers 
of finandal positions to reduce the risk of large losses. This 
endeavor is one facet of risk management, the topic of an
other lecture. 

The practical implementation of the theory above fre
quently involves extensive numerical analysis and simu
lation, especially for more complex financial instruments. 
Even the basic theory, when implemented, can pose chal
lenging problems. One lecture surveys the use of numeri
cal methods in finance. 

Finally, another lecture addresses an issue of funda
mental theoretical importance. It is known that in discrete 
time and discrete price markets, the absence of arbitrage 
opportunities is equivalent to the existence of at least one 
equivalent martingale measure for the price process. This 
is a practical and elegant way to ascertain the viability of 
a market. It is also known that if this equivalent martin
gale measure is unique, then the market is complete (all 
derivatives can be priced). In markets with continuous 
time and price the situation is far more delicate. 

The speakers and the titles of their talks are as follows: 
Marco Avellaneda, An introduction to the valuation theory 
of financial options: From the Black-Scholes formula to trad
ing implied volatility surfaces; Freddy Delbean, Absence of 
arbitrage and equivalent martingale measures; Eric 
Grannon, Numerical methods in derivatives pricing; David 

Heath, Modeling the term structure of interest rates; Andy 
Morton, Topics in risk management, Yadne Ait-Sahalia, The 
estimation of continuous-time models in finance; Steven 
Shreve, Quantitative methods for portfolio management, 
Thaleia Zariphopoulou, Derivative pricing and portfolio 
management in markets with transaction costs. 

In aggregate these eight lectures are intended as an in
troduction to both the fundamentals of mathematical fi
nance as well as areas which are of particular interest cur
rently. The following abstracts and suggested references 
will provide a somewhat more detailed description of some 
of the lecture topics. 

Synopses and accompanying reading lists follow for 
most of the talks. Lecture notes will be mailed to those who 
register in advance and will be available at the Short Course 
registration desk for those registering on site. 

Advance Registration fee: $75 ($35 student/unem
ployed/ emeritus). On-site registration fee: $90 ($45 stu
dent/unemployed/emeritus). Registration and housing in
formation can be found in this issue of the Notices; see the 
section "Registering in Advance and Hotel Accommoda
tions" in the Meetings section. 

The Estimation of Continuous-Time Models in 
Finance from Discretely Observed Data 

Yacine Ait-Sahalia, Graduate School of Business, University 
of Chicago 
Derivative securities are contingent claims whose payoffs 
depend upon another asset's payoff. Stock options, fu
tures, swaps, caps, floors, bonds, callable bonds, convert
ibles, bond options all fall into this category. Derivative se
curities are widely traded both over the counter and on 
exchanges, and more often than not the volume traded is 
much larger for the derivative securities than for the un
derlying assets that sustain them. 

The theory of derivative security pridng relies essentially 
on continuous-time arbitrage arguments since the pio
neering Black and Scholes (1973) paper. As further demon
strated by the work of Merton (e.g., Merton (1973, 1990)) 
pricing derivatives in the theoretical finance literature is 
generally much more tractable- as well as elegant - in a con
tinuous-time framework than through binomial or other 
discrete approximations. The empirical option pricing lit
erature, however, has not followed suit. It is typical there 
to abandon the continuous-time model altogether when es
timating derivative pricing models. This lecture presents 
the tools that have been recently developed to estimate the 
actual model used in the theoretical construction (which 
is in continuous-time) by using only the data available 
(which are in discrete-time). 

1. Introduction 
2. Likelihood Methods 
2.1 Exact Maximum-Likelihood 
2.2 Approximate Methods 
3. Generalized Method of Moments 
4. Nonparametric Methods 
4.1 Estimation of the Diffusion Function 
4.2 Specification Testing 
4.3 Do Interest Rates Really Follow Continuous-Time 

Markov Diffusions? 
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5. Simulation-Based Methods 
6. Conclusions 

Reading list 
AIT-SAHALIA, Y., Nonparametric pricing of interest rate derivative 
securities, Econometrica 64 (1996), 527-560. 

__ , Testing continuous-time models of the spot interest rate, 
Rev. Financial Stud. 9 (1996), 385-426. 

__ , The delta method for nonlinear kernel functionals, working 
paper, University of Chicago, 1995. 

T.G. ANDERSEN and]. LUND, Stochastic volatility and mean drift in 
the short term interest rate diffusion: Sources of steepness, level and 
curvature in the yield curve, working paper, Northwestern Uni
versity, 1996. 

B.M. BIBBY and M. S RENSEN, Martingale estimation functions for 
discretely observed diffusion processes, Bernoulli 1 (1995), 17-39. 

F. BLACK and M. SCHOLES, The pricing of options and corporate li
abilities, ].Political Economy 3 (1973), 133-155. 

T. CONLEY, L.P. HANSEN, E. LUTTMER, and]. SCHEINKMAN, Estimat
ing subordinated diffusions from discrete time data, working paper, 
University of Chicago, 1995. 

].C. Cox, ].E. INGERSOLL, and S.A. Ross, A theory of the Ter struc
ture of interest rates, Econometrica 53 (1985), 385-407. 

D. DACUNHA-CASTELLE and D. FLORENS-ZMIROU, Estimation of the 
coefficients of a diffusion from discrete observations, Stochastics 
19 (1986), 263-284. 

D. DUFFIE and P. GLYNN, Estimation of continuous-time Markov 
processes sampled at random time intervals, working paper, Stan
ford University, 1996. 

D. DUFFIE and K. SINGLETON, Simulated moments estimation of 
Markov models of asset prices, Econometrica 61 (1993), 929-952. 

A.R. GALLANT and G. TAUCHEN, Estimation of continuous-time mod
els for stock returns and interest rates, working paper, University 
of North Carolina, Chapel Hill, 1995. 

C. GOURIROUX, A. MONFORT, and E. RENAULT, Indirect inference,]. 
Appl. Econ. 8 (1993), S85- Sl18. 

L.P. HANsEN and ].A. SCHEINKMAN, Back to the future: Generating 
moment implications for continuous time Markov processes, Econo
metrica 63 (1995), 767-804. 

R.Z. HASMINSKII, Stochastic stability of differential equations, Sijthoff 
and Noordhoff, Alphen aan den Rijn, The Netherlands, 1980. 

D. HEATH, R. ]ARROW, and A. MORTON, Bond pricing and the term 
structure of interest rates: A new methodology for contingent 
claims evaluation, Econometrica 60 (1992), 77- 105. 

S. KARLIN and]. McGREGOR, Coincidence probabilities, Pacific J. 
Math. 9 (1959), 1141-1164. 

P. MANDL, Analytical treatment of one-dimensional Markov 
processes, Springer-Verlag, Berlin, 1968. 

A. MELINO, Estimation of continuous-time models in finance, Ad
vances in Econometrics, Sixth World Congress, Volume II (C. Sims, 
ed.), Cambridge University Press, Cambridge, England, 1994. 

R.C. MERTON, Continuous-time finance, Blackwell, Cambridge, MA, 
1990. 

__ , On estimating the expected return on the market: An ex
ploratory investigation, J. Financial Econ. 8 (1980), 323-361. 

__ , Theory of rational option pricing, Bell J. Econ. Management 
Sci. 4 (1980), 141-183. 

A.R. PEDERSEN, A new approach to maximum-likelihood estimation 
for stochastic differential equations based on discrete observa
tions, Scand. J. Statist. 22 (1995), 55- 71. 

L.C.G. ROGERS and D. WILLIAMS, Diffusions, Markov processes, and 
martingales, Volume 2: It calculus, Wiley, New York, 1987. 

D.W. SCOTT, Multivariate density estimation: Theory, practice and 
visualization, Wiley, New-York, 1992. 
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B.W. SILVERMAN, Density estimation for statistics and data analy
sis, Chapman and Hall, London, 1986. 

R. STANTON, A nonparametric model of term structure dynamics 
and the market price of interest rate risk, working paper, Univer
sity of California, Berkeley, 1996. 

G. TAUCHEN, New minimum chi-square methods in empirical fi
nance, Proceedings of the Seventh World Congress, (D. Kreps and 
K. Wallis ed.), Cambridge University Press, Cambridge, England, 
1995. 

0. VASICEK, An equilibrium characterization of the term structure, 
]. Financial Econ. 5 (1977), 177-188. 

E. WONG, The construction of a class of stationary Markov processes, 
in stochastic processes in mathematical physics and engineering, 
Proceedings of Symposia in Applied Mathematics, vol. 16, (R. Bell
man, ed.) Amer. Math. Soc., Providence, Rl, 1964, pp.264-276. 

An Introduction to the Valuation Theory of 
Financial Options: From the Black-Scholes Formula 
to Trading Implied Volatility Surfaces 

Marco Avellaneda, Courant Institute, New York University 
The Black-Scholes (1973) option pricing formula is a cor
nerstone of modem financial risk-management. Actively 
traded financial products such as currency derivatives and 
fixed-income derivatives are priced and hedged using suit
able adaptations of the Black-Scholes framework. This talk 
will present the fundamentals of option pricing theory, fo
cusing on dynamic hedging and the risk-management of 
option portfolios. In particular, I will discuss the important 
notions of term-structure of implied volatilities and volatil
ity skew. These will be illustrated with examples drawn from 
equity markets (stocks and stock indices) and from the in
terbank market in currency options. 

In mathematical terms, the implied volatility "surface" 
can be interpreted as a discrete sampling of the resolvent, 
or Green operator, of the generator of an unspecified dif
fusion process. The determination of a complete set of tran
sition probabilities, which is necessary for the valuation and 
hedging of financial instruments, corresponds then to an 
inverse problem for a parabolic evolution equation. I will 
outline the solution of this problem, based on the use of 
Hamilton-Jacobi-Bellman envelope equations. The results 
will be illustrated with examples involving price discovery 
and multi-option hedging strategies for exotic currency de
rivatives. 

References 
]. HULL, Options, futures and other derivative securities, Prentice 
Hall, 1991. 

S. NATANBERG, Option volatility and pricing strategies, Probus, 
1988. 

M. AVELLANEDA, A. LEVY, and A. PARAS, Pricing and hedging de
rivative securities in markets with uncertain volatility, Appl. Math. 
Finance, 1995. 

M. AVELLANEDA and A. PARAS, Managing the volatility risk of port
folios of derivative securities: the Lagrangian uncertain volatility 
model, Appl. Math. Finance, 1996. 

Numerical Methods in Derivatives Pricing 

Eric Grannan, Lehman Brothers 
In this talk I will discuss some of the practical issues which 
arise in the pricing of exotic currency options. I will con-
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centrate on two classes of problems that can arise in the 
pricing of contingent claims. 

The first class of difficulties consists of problems that 
exist even within the Black-Scholes framework. For exam
ple, it is well known that some derivatives (e.g., American 
options), can be rather laborious to price. For certain port
folios this can be a serious problem, and thus finding 
faster numerical algorithms for obtaining Black-Scholes 
prices is a worthy task. Perhaps more important in prac
tice, however, is the ability to quickly and robustly imple
ment pricing algorithms for new types of options (with
out necessarily being particularly efficient numerically). 
Trading in exotic options is an opportunistic business, 
and it is often difficult to know in advance which partic
ular exotics will be in demand. 

The second set of issues is that the world does not con
form to the Black-Scholes assumptions. Trading is neither 
frictionless nor continuous, and some types of options can 
be very badly mispriced by Black-Scholes methods. This is 
true to a certain extent of all options (hence the "smile" 
and the risk premium for certain kinds of knockout op
tions), but for exotic options the potential mistakes can be 
large and the intuition which one gains from vanilla op
tions does not necessarily apply. 

I will discuss a framework for pricing and managing ex
otic options using a combination of analytic pricing, nu
merical quadrature, integration of PDEs, and Monte Carlo 
pricing. 

References 
]. HULL, Options, futures and other derivative securities, Prentice 
Hall, 1993. 
WILMOTT, HOWISON, and DEWYNNE, The mathematics of financial 
derivatives, Cambridge University Press, 1995. 

Modeling the Term Structure of Interest Rates 

David Heath, Operations Research and Industrial 
Engineering, Cornell University 
The talk will introduce models for the random evolution 
of the term structure interest rates. Principal topics include: 
definition of the term structure of interest rates; arbi
trage-free evolution of these rates in a deterministic and 
in a stochastic setting; models for the evolution of the spot 
interest rate; HJM models for the evolution of the term 
structure; valuation of contingent claims; and (if there's 
time) extension of these models to multiple currencies, to 
risky debt, and to commodities. 

Reference 
]. HULL, Options, futures and other derivative securities, Prentice 
Hall, 1993. 
D. HEATH, R. ]ARROW, and A. MORTON, Bond pricing and the term 
structure of interest rates: A new methodologoy for contingent 
claims evaluation, Econometrica 60, 77~106. 

Quantitative Methods for Portfolio Management 

Steven E. Shreve, Carnegie Mellon University 
In his 1952 Ph.D. dissertation, Harry Markowitz constructed 
a mathematical model to quantify the trade-off between 
risk and expected return in a portfolio of stocks. Assum-

ing that the actual returns of a set of stocks are jointly nor
mally distributed over some period of interest, one can com
pute the mean and variance of the return of a portfolio, 
whose actual return is a linear combination of those of the 
individual stocks held in the portfolio. It is reasonable to 
hold only those portfolios whose mean return is highest 
among all portfolios with the same variance, and these are 
called efficient. Mean-variance analysis is devoted to find
ing such efficient portfolios. 

William Sharp later introduced the concept of the mar
ket, a portfolio which holds all stocks, and simplified the 
search for efficient portfolios by noting that the key pa
rameters for a particular stock are its mean return and its 
correlation with the market. Furthermore, a formula (the 
so-called Capital Asset Pricing Model) was obtained for the 
relationship between these two parameters. With the sub
sequent addition of the riskless asset, e.g., three-month 
treasury bonds, to this model, Sharpe was able to obtain 
a two-fund theorem, i.e., to show that every portfolio is dom
inated by a linear combination of the riskless asset and the 
market portfolio. In this context, one portfolio is said to 
dominate another if both have the same variance of return 
and the dominating portfolio has mean return at least as 
large as that of the dominated portfolio. The optimal in
vestment problem then separates into the problem of first 
constructing a market portfolio and second, choosing the 
market portfolio and risk-free asset weights appropriate 
for the risk/return preferences of a particular investor. 

Using the geometric Brownian motion model of stock 
prices suggested by Paul Samuelson, Robert Merton de
veloped an elegant extension of the ideas of static mean
variance analysis to continuous-time dynamic models. In 
this extension, an investor may continuously vary his or 
her portfolio and does so in order to maximize the expected 
utility of his/her final wealth. Here "utility" is a concave, 
increasing function of wealth. Once again there are only 
two funds which matter: the risk-free asset and a particu
lar mutual fund of stocks. Every investor can achieve 
his/her optimal investment policy by investing in a linear 
combination of these funds, with the weights for a par
ticular investor determined by his/her utility function. A 
continuous-time version of the capital asset pricing model 
formula can also be obtained. 

This talk begins with a derivation of the classic results 
of static mean-variance analysis and ends with a presenc 
tation of the analogous results in continuous-time mod
els. The second part of the talk will be preceded by a 
primer on stochastic calculus. 

Reading list 

D. DuFFIE, Dynamic asset pricing theory, Princeton University 
Press, Princeton, 1992. 
C.-F. HUANG and R. liTZENBERGER, Foundations for financial eco
nomics, North-Holland, New York, 1988. 

I. KARATZAS and S. SHREVE, Brownian motion and stochastic cal
culus, Second Edition, Springer-Verlag, New York, 1991. 

R. C. MERTON, Continuous-time finance, Basil Blackwell, Cam
bridge, MA, 1990. 
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Derivative Pricing and Portfolio Management in 
Markets with Transaction Costs 

Tha/eia Zariphopou/ou, University of Wisconsin, Madison 
In a frictionless market Black and Scholes (1973) and Mer
ton (1973) relied on an ingenious no-arbitrage argument 
to price an option on a stock when the interest rate is con
stant and the stock price follows a geometric Brownian 
process. They presented a self-financing, dynamic trading 
policy between the bond and stock accounts which repli
cates the payoff of the option. They then argued that ab
sence of arbitrage dictates that the option price is equal 
to the cost of setting up the replicating portfolio. The ap
peal of the argument lies in its reliance on the absence of 
arbitrage alone and is independent of other aspects of the 
equilibrium, such as a particular asset-pricing model. 

The Achilles's heel of the argument is that the friction
less market assumption must be taken literally. The dy
namic replication policy incurs an infinite volume of trans
actions over any finite trading interval, given the fact that 
the Brownian process which drives the stock price has in
finite variation. In a market with proportional transaction 
costs, the dynamic replication policy incurs infinite trans
action costs over any finite trading interval and cannot be 
self-financing, no matter how small the finite transaction 
costs rate is. 

Merton (1990) maintained the goal of a dynamic trad
ing policy as that of replicating the option payoff and mod
eled the path of the stock price as a two-period binomial
process. The initial cost of the replication policy is finite 
and serves as an upper bound to the write price of a call 
which is arbitrage-free. Shen (1990) and Boyle and Vorst 
(1992) extended Merton's model to a multiperiod bino
mial process for the stock price and provided numerical 
solutions to the initial cost of the replicating portfolio. As 
the number of periods increases within the given lifetime 
of a call option, the initial cost of the replicating portfolio 
tends to infinity. 

Bensaid et al. (1992) and Edirisinghe, Naik, and Uppal 
(1993) noted that a tighter upper bound on the write price 
of a call option is obtained by replacing the goal of repli
cating the payoff of the option with the goal of dominat
ing the payoff. 

Davis and Clark (1993) conjectured and Soner, Shreve, 
and Cvitanic (1994) proved that the cost of initially buy
ing one share of stock is the cost of the cheapest dominating 
policy in the presence of finite proportional transaction 
costs and concluded that this bound is of little economic 
interest. 

Leland (1985) introduced a class of imperfectly repli
cating policies in the presence of proportional transaction 
costs. He calculated the total cost, including transaction 
costs, of an imperfectly replicating policy and the "track
ing error", that is, the standard deviation of the difference 
between the payoff of the option and the payoff of the im
perfectly replicating policy. Imperfectly replicating policies 
were further studied by Figlewski (1989), Flesaker and 
Hughston (1994), Grannan and Swindle (undated), Hen
rotte (1993), Hoggard, Whalley, and Wilmott (1993) and Toft 
(1994). Avellaneda and Paras (1994) extended the notion 
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of imperfectly replicating policies to that of imperfectly 
dominating policies. 

An alternative approach, initiated by Hodges and Neu
berger (1989) and developed further by Davis, Panas, and 
Zariphopoulou (1993) and Constantinides and Za
riphopoulou (1996), is to imbed the problem of pricing de
rivative securities to a problem of utility maximization in 
the presence of transaction costs. 

This lecture starts with the model of optimal con
sumption and portfolio selection in the presence of trans
action costs (studied, among others by Constantinides 
(1979) and Davis and Norman (1990)), since they are the 
cornerstone of the above pricing theory. It will also present 
the main mathematical tools for the analytic as well as the 
numerical sttidy of these models. These tools come mainly 
from the theory of singular stochastic control and the the
ory of nonlinear differential equations. The second part of 
this talk will be dedicated to the estimation of the deriva
tive prices and the characterization of the hedging strate
gies. 

Reading list 

M. AVELLANEDA and A. PARAS, Optimal hedging portfolios for de
rivative securities in the presence of large transaction costs, Appl. 
Math. Finance 1 (1994). 

B. BENSAID, J-P. LEsNE, H. PAGEs, and]. SCHEINKMAN, Derivative asset 
pricing with transaction costs, Math. Finance 2 (1992), 63-86. 

F. BLACK and M. S. SCHOLES, The pricing of options and corporate 
liabilities,]. Political Economy 81 (1973), 637-654. 

P. P. BOYLE and T. VORST, Option replication in discrete time with 
transaction costs,]. Finance 47 (1992), 271-293. 

G. M. CONSTANTINIDES, Multiperiod consumption and investment 
behavior with convex transactions costs, Management Science 25 
(1979), 1127-1137. 

M. CRANDALL and P.-L. LIONS, Viscosity solutions of Hamilton-Jacobi 
equations, Trans. Amer. Math. Soc. 277 (1983), 1-42. 

M. CRANDALL, H. ISHII, and P.-L. LiONS, User's guide to viscosity so
lutions of second order partial differential equations, preprint. 

M. H. A. DAVIS and A. R. NORMAN, 1990, Portfolio selection with 
transaction costs, Math. Oper. Res. 15 (1990), 676-713. 

M. H. A. DAVIS and J. M. C. CLARK, Analysis of financial models in
cluding transaction costs, Royal Society Discussion Meeting on 
Mathematical Models in Finance, London, November 10-11, 1993. 

M. H. A. DAVIS, V. G. PANAS, and T. ZARIPHOPOULOU, European op
tion pricing with transaction costs, SIAM ]. Control Optim. 31 
(1993), 470-493. 

C. EDIRISINGHE, V. NAIK, and R. UPPAL, Optimal replication of op
tions with transactions costs and trading restrictions, ]. Financial 
and Quantitative Anal. 28 (1993), 117-138. 

S. FIGLEWSKI, Options arbitrage in imperfect markets, J. Finance 44 
(1989), 1289-1311. 

Fleming and Soner, Controlled Markov processes and viscosity so
lutions, Springer-Verlag, New York, 1993. 

B. FLESAKER and L. P. HUGHSTON, Contingent claim replication in 
continuous time with transaction costs, working paper, Merrill 
Lynch International, 1994. 

E. R. GRANNAN and G. H. SWINDLE, Minimizing transaction costs of 
option hedging strategies, working paper, University of California 
at Irvine. 

P. HENROTTE, Transactions costs and duplication strategies, work
ing paper, Stanford University, 1993. 
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S. D. HODGES and A. NEUBERGER, Optimal replication of contingent 
claims under transaction costs, Rev. Futures Markets 8 (1989), 
222-239. 
T. HOGGARD, A. E. WHALLEY, and P. WILMOTT, Hedging option port
folios in the presence of transaction costs, Adv. Futures and Options 
Res., to appear. 

H. ISHII and P.-L. LIONS, Viscosity solutions of fully nonlinear sec
ond-order elliptic partial differential equations, J. Diff. Equations 
83 (1990), 26-78. 
H. E. LELAND, Option pricing and replication with transactions 
costs, J. Finance 40 (1985), 1283-1301. 
P.-L. LION, Optimal control of diffusion processes and Hamilton-Ja
cobi-Bellman equations. Part 1: The dynamic programming prin
ciple and applications, and Part 2: Viscosity solutions and unique
ness, Comm. Partial Differential Equations 8 (1983), 1101-117 4 and 
1229-1276. 
R. C. MERTON, Theory of rational option pricing, Bell J. Econ. Man
agement Sci. 4 (1973), 141-183. 
__ , Continuous-time finance, Basil Blackwell, Oxford, 1990. 
S. PERRAKIS and P. J. RYAN, Option pricing bounds in discrete time, 
J. Finance 39 (1984), 519-525. 
P. H. RITCHKEN, On option pricing bounds, J. Finance 40 (1985), 
1219-1233. 
S. E. SHREVE and H. M. SaNER, Optimal investment and consump
tion with transaction costs, Ann. Appl. Probab. 4 (1994), 609-692. 
H. M. SaNER, Optimal control with state space constraints, SIAM J. 
Control and Optim. 24 (1986), 552-562, 1110-1122. 
H. M. SONER, S. E. SHREVE, and J. CVIT ANIC, There is no nontrivial 
hedging portfolio for option pricing with transaction costs, Ann. of 
Appl. Probab. 5 (1995), 327-355. 
K. B. Torr, Exact formulas for expected hedging error and trans
actions costs in option replication, working paper, University of Cal
ifornia, Berkeley, 1994. 
A. TOURIN and T. ZARIPHOPOULOU, Numerical schemes for invest
ment models with singular transactions, Comput. Economics 7 
(1994), 287-307. 
T. ZARIPHOPOULOU, Investment and consumption models with con
straints, SIAM J. Control Optim. 32 (1994), 154-178. 

1997 Summer 
Research Institute 
Differential Geometry and Control 
University of Colorado, Boulder, Colorado 
june 29-July 19, 1997 

The forty-fourth Summer Research Institute sponsored by 
the American Mathematical Society will be devoted to the 
application of differential geometric methods to control the
ory. The meeting will be held at the University of Colorado, 
Boulder, June 29-July 19, 1997. 

Organizing Committee 
Guillermo S. Ferreyra, Louisiana State University, Baton 

Rouge, IA 
Robert B. Gardner, University of North Carolina at Chapel 

Hill 
Henry Hermes (co-organizer), University of Colorado at 

Boulder 
Hector J. Sussmann (organizer), Rutgers University, New 

Brunswick, N] 

The topic was selected by the 1995 AMS Committee on 
Summer Institutes and Special Symposia, whose members 
at the time were: Jonathan L. Alperin, Donald L. Burk
holder, Jonathan B. Goodman, Melvin Rochester, Antoni A. 
Kosinski, and Lai-Sang Young. 

The interaction between geometry and control theory 
involves the use of various differential-geometric tools, in 
particular Lie algebras of vector fields, free Lie algebras, 
nilpotent Lie algebras, Lie algebra filtrations, Lie groups and 
Lie semigroups, symplectic geometry, vector bundles, dis
tributions (in the differential-geometric sense of "sub
bundles of the tangent bundle") and their dual objects (i.e. 
codistributions), exterior differential systems, Cartan pro
longations and equivalence, infinite-dimensional mani
folds ("diffieties") of map jets, as well as tools from "ana
lytic geometry" (real-analytic, semianalytic and subanalytic 
sets, stratifications and desingularization). These find ap
plications to the "Maximum Principle" of optimal control 
and its generalizations, theorems on local and global con
trollability, canonical forms for control systems under 
group actions, the existence and construction of stabiliz
ing controllers, etc. 

The period since 1990 has been notably rich in new de
velopments, in the form of special results and, more im
portant, new techniques whose applications are still being 
pursued. Work is now in progress concerning (a) the rela
tionship between optimal control and sub-Riemannian 
geometry, (b) the study of dynamic equivalence and dy
namic stabilization via exterior differential forms, (c) non
holonomic motion planning, (d) the combination of the geo
metric vector-field point of view with techniques of 
nonsmooth analysis to prove new and more general nec
essary conditions for optimality, (e) the systematic study 
of new stabilization techniques, such as periodic time
varying feedback and "sample-and-hold feedback," (f) 
input-to-state and input-output stability and (g) new types 
of regular synthesis. 

Topics include but are not limited to, the following: 
WEEK 1: Systems of vector fields, equivalence, small 

and large time local controllability, realization problems, 
feedback stabilization, nilpotent approximations, dynam
ical systems methods in controllability, and Lie semigroups 
in control theory. 

WEEK 2: Differential-geometric optimal control, non
smooth extensions and a coordinate-free formulation of 
the Maximum Principle, sub-Riemannian minimizers, ab
normal extremals, applications of optimal control theory. 

WEEK 3: Exterior differential systems and feedback 
equivalence; classical geometries arising in feedback prob
lems; computational algorithms for dynamic feedback 
equivalence; differential invariants and the role of sym
metries in system equivalence; exterior forms and path 
planning in robotics and nonholonomic systems; configu
ration accessibility, holonomy, connections, and fibre con
trollability for mechanical systems. 

The typical day will begin with an expository one-hour 
lecture followed by two one-hour "recent research" lectures. 
Parallel sessions will be held in the afternoons for con
tributed papers. All participants will be invited to submit 
an abstract for a contributed talk. 
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It is anticipated that the Institute will be partially funded 
by grants from the National Science Foundation, NASA, and 
ARO. Proceedings of the Institute will be published in the 
AMS series titled Proceedings of Symposia in Pure Math
ematics. 

All persons who are interested in the topics are welcome 
to attend. The organizers hope to be able to provide some 
support for subsistence for most of the participants. It is 
expected that funding, particularly for airfares, will be 
limited. In general preferences for funding will be given 
to younger researchers and members of underrepresented 
groups. 

Those interested in receiving an invitation should send 
the following information to: Summer Research Institute 
Coordinator, American Mathematical Society, P.O. Box 
6887, Providence, R.I. 02940-6887, or by e-mail to 
wsd@ams. org, prior to March 3, 1997. 

Please type or print the following: 
1. Full name 
2. Mailing address 
3. Area code; phone number for office, home; and FAX 

and e-mail address 
4. The period for which you wish to attend 
5. Scientific background relevant to the institute topics 
6. Financial assistance requested (or indicate if no sup

port is required). 
Please note that all potential participants, whether or 

not requesting support, should solicit an invitation from 
the AMS by the indicated deadline. All requests will be for
warded to the organizing committee for consideration. All 
applicants will receive formal invitations. Participants re
ceiving financial support will be notified when the invita
tions are sent in late April. 

Information on housing, travel, dining, and the local area 
will be sent to participants along with the letter of invita
tion. All participants will be required to pay a small con
ference fee. Questions concerning the scientific program 
can be addressed by e-mail to: ferreyra@marai s. 
math. l su. edu, rbg@math. unc. edu, he rmes@eucl i d. 
colorado.edu,sussmann@hamilton.rutgers.edu.Ques
tions of a nonscientific nature should be directed to the 
summer institute coordinator at the address provided 
above. 

Call for Topics for 
1998 Conference 
Mathematicians, either singly or in groups, are invited to 
suggest topics for a conference to be organized by the So
ciety in 199 7-1998. This conference is in addition to those 
listed in a similar article in the May 1996 Notices (p. 641). 
Note the deadline for receipt of these suggestions below. 
An application form to be used when submitting sug
gested topic(s) for any conference may be obtained by 
writing to the Director of Meetings, American Mathemat
ical Society, P. 0. Box 6887, Providence, RI 02940; or by 
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telephone: 401-455 -4146; fax: 401-455-4004; e-mail: 
meet@ams. org. 

Individuals willing to serve as organizers should be 
aware that an associate executive director of the Society 
will prepare the grant application(s) to appropriate federal 
funding agencies and do follow-up correspondence until 
grant funds have been secured. Also, the professional con
ference coordinators in the Society's Providence office will 
provide full support and assistance before, during, and after 
the conference, thereby relieving the organizers of much 
of the administrative detail. Organizers should also note 
that the proceedings are published by the AMS. A member 
of the Organizing Committee must be willing to serve as 
editor of the proceedings. 

All suggestions must include (1) the names and affilia
tions of proposed members and the chair of the Organiz
ing Committee; (2) a one- to two-page description ad
dressing the focus of the topic, including the importance 
and timeliness of the topic, and estimated attendance; (3) 
a list of the recent conferences in the same or closely re
lated areas; (4) a tentative list of names and affiliations of 
the proposed principal speakers; and (5) a list of likely can
didates who would be invited to participate and their cur
rent affiliations. Individuals submitting conference sug
gestions are requested to recommend sites or geographic 
areas which would assist the Meetings staff in their selec
tion of an appropriate site. 

1998John von Neumann Symposium 
Through a bequest of Dr. and Mrs. Carroll V. Newsom to 
memorialize the late John von Neumann and his accom
plishments, the Society established in 1991 the quadren
nial von Neumann Symposium. This conference series fo
cuses on concepts in the forefront of mathematics, and it 
is intended that they occupy a position of importance in 
the evolution of mathematical thought. Subjects of these 
one-week symposia are to be topics of emerging significance 
expected to underlie future mathematical development. 
Ideas expressed and shared at these symposia and the 
new understanding embedded in the von Neumann pro
ceedings, will, it is hoped, reflect exceptional mathemati
cal leadership. 

Topics and chairs of past organizing committees: 

1994-Quantization and Nonlinear Wave Equa
tions, Irving Segal and Haim Brezis, Massachu
setts Institute of Technology, Cambridge, MA. 

Proposals will be considered by the Summer Institutes 
and Special Symposia Committee. Proceedings are pub
lished by the AMS as volumes in the series Proceedings of 
Symposia in Pure Mathematics. 

Deadline for suggestions: December 1, 1996. 
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Mathematical Sdences 
Employment Register 
San Diego Convention Center, San Diego, California 

january 8, 9, and 10, 199 7 

Overview ofthe Employment Register 
The Mathematical Sciences Employment Register, held an
nually at the Joint Mathematics Meetings in January, pro
vides opportunities for mathematical scientists seeking pro
fessional employment to meet employers who have 
positions to be filled. Job announcements and brief re
sumes, prepared by employers and applicants respectively, 
are assigned code numbers and circulated to participants 
in advance and at the meetings so that members of each 
group may determine which members of the other group 
they would like to have an opportunity to interview. In the 
forty-five years the Employment Register has been in op
eration, the ratio of applicants to employers participating 
has fluctuated. From 1990 to 1996, the ratio climbed from 
2.5 to 8.8. In that time, service to users was dramatically 
improved with the introduction of a new scheduling algo
rithm in 1993. Requests for interviews are submitted on 
forms that are turned in at the Employment Register Desk 
by all participants the day before interviewing begins. The 
algorithm used in the interview scheduling program selects 
interviews solely from among the requests submitted by 
employers and applicants, giving highest priority to mu-

tual requests. Since it does NOT compare an applicant's 
brief resume with an employer's job announcement, par
ticipants should be aware that interviews between poorly 
matched participants may occur if requested. All partici
pants are strongly advised to choose interview requests 
carefully to maximize the effectiveness of the Employ
ment Register system. 

The addition this year of an Interview Center for em
ployers will mean that employers can choose to participate 
in the regular interview scheduling program or set their own 
schedules. Employers who use the Interview Center will not 
take part in the automated interview scheduling program. 
They will make some appointments with applicants ahead 
of time and make some on-site using the Message Center. 

The Mathematical Sciences Employment Register is 
sponsored by the American Mathematical Society, the 
Mathematical Association of America, and the Society for 
Industrial and Applied Mathematics; it is operated by 
members of the AMS staff under the general oversight 
of the AMS-MAA-SIAM Committee on Employment Op
portunities. 
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Employers: There are now two 
options for employers! Use the 
traditional interview scheduling 
system (the Employment 
Register), or set your own 
schedule (the Interview Center). 
The new Interview Center allows any employer to reserve 
a table in a new area adjacent to the Employment Register 
area. You will arrange your own schedule and interviews, 
either in advance or on site using the Employment Regis
ter Message Center. If you've never used the Employment 
Register before, you might want to try conducting your in
terviews at this convenient location. Since you'll be setting 
your own schedule, you have complete control over whom 
you see, for how long, and when you'll be interviewing. The 
Center will be open three days: Wednesday, 10:00 a.m.-4:00 
p.m., and Thursday and Friday, 8:00 a.m.-5:00p.m .. The 
fee for use of this area is the same as the normal employer 
fee. There is no need to submit an Employer Form, since 
you will not have an employer code number or be part of 
the scheduling system. You will be mailed in advance the 
Winter List of Applicants containing information about the 
candidates present at the Employment Register. 

How to Register for the Interview Center 
Register for the Joint Meetings and pay the employer fee 
by November 15. Then send e-mail to emp-info@ams.org 
to request that a table in the Interview Center be reserved 
for you. Or pay the fees, and you will be contacted in No
vember about which service you have chosen. Call800-321-
4267, ext. 4105, with any questions. 

How to Use the Interview Center 
If you are scheduling interviews in advance, tell applicants 
to find the table with your institution name in the Em
ployment Register Interview Center (not the regular table 
area). You can schedule any time from 10 a.m.-4 p.m. 
Wednesday and 8 a.m.-5 p.m. Thursday and Friday. To 
schedule interviews yourself after arriving in San Diego, 
leave messages for Employment Register applicants in the 
improved Employment Register Message Center. Paper 
forms will be provided to help you leave messages. You will 
be provided with a box in the Message Center where ap
plicants can leave items for you. 

How to Use the Regular Scheduling System at the 
Employment Register 

Employers decide on Wednesday, January 8, which of 
the four half-day sessions you will participate in. Submit 
your availability /interview request forms by 4:00 p.m. 
Wednesday. You may ask to be scheduled with five appli
cants per se ssion. You are virtually assured of those re
quests being filled by the scheduling algorithm, provided 
the applicants are present. The rest of your interviews will 
be with applicants who ask to see you. Employers should 
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be specific about your requirements on the Employer Form 
to avoid interviews with inappropriate candidates. 

Schedules are distributed on Thursday morning for both 
Thursday and Friday interviews. The schedule allows fif
teen-minute interviews, with five minutes between for note 
taking. One or more interviewers for the same position(s) 
may interview at the table separately, together, or in shifts. 

Employers should bring school catalogs, corporate re
ports, or more lengthy job descriptions to the Employ
ment Register Desk early on Wednesday for perusal by ap
plicants prior to interviews. 

How to Use BOTH the Interview Center and the 
Regular Employment Register 

Employers can reserve and pay for two tables at the first 
and second table rates and ask that one of them be in each 
area. Or an employer can pay one fee and schedule some 
of the time in each area: for instance, Wednesday and Fri
day in the Interview Center and Thursday in the scheduled 
Employment Register. Interview request forms must be 
turned in on Wednesday by 4:00p.m. for those who will 
be using the scheduling system for any portion of their time. 

About the Winter List of Applicants: This booklet con
tains hundreds of resumes of applicants registered by No
vember 15 for the Employment Register. It will be mailed 
to All employers who register by November 15 who indi
cate on their Joint Meetings registration form that they 
would like their materials mailed. Employers should be 
aware that there will be hundreds of brief resumes to look 
through and should be sure to obtain the Winter List of Ap
plicants as early as possible. This book is also for sale at 
the Joint Meetings. 

Employers: How to Register 
The Joint Meetings registration, the Employer Form, 

and all payments must be received by November 15, 1996, 
in order to have your Employer Form printed in the Win
ter List of Employers. For Interview Center Employers, no 
Employer Form is needed. However, registration by No
vember 15 will assure that the Winter List of Applicants will 
be mailed in advance. It is the responsibility of the employer 
to complete the registration; staff will not automatically 
invoice employers before the deadline. Call the Employment 
Register at 800-321-4267, ext. 4105, with any questions, 
or send e-mail to emp-i nfo@ams. org. 

The fee for all employers to register in advance is $160 
for the first table and $80 for each additional table. On
site registration fees (any registrations after 12/20/96) 
are $220 for the first table and $110 for each additional 
table. Employers must also register for the Joint Meetings 
and pay the appropriate Joint Meetings fee. 

Joint Meetings registration forms are available in the back 
of this issue or on e-MATH in the Meetings section 
(http: 1 /www. ams. org/amsmtgs/2008_other. html ). 

Employer Forms are available in the back of this issue 
or electronically one-MATH, and they can also be submit
ted electronically. To access e-MATH: If you have a browser 
(such as Netscape), the URL is http: I /www. ams. org/. If 
not, use Telnet: te 1 net e-math. ams. org. Login and pass
word are both e-math (lowercase). The Employment Reg-
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Employment Register 

ister announcement and forms are located in the Profes
sion section, along with other employment-related items, 
at http://www.ams.org/profession/employ.html. If 
you have e-MATH questions, send them to webmaster@ 
ams .org. 

Please indicate on the Employer Form the position or set 
of positions for which interviews will be conducted and the 
maximum number of tables needed during any one session. 
Any number of interviewers can sit at a table together or 
in shifts, and their names should be listed on the form as 
a reference point for the applicants. All interviewers must 
also register for the Joint Meetings and pay the appropri
ate fees; however, Employment Register fees will be charged 
only for each table required. Please indicate on the Employer 
Form how many tables are required, and pay a "first table" 
fee and an "additional table" fee for each additional table 
to be used during one or more half-day sessions. 

If an institution will be conducting interviews for two 
or more distinct positions and does not want to conduct 
these interviews at one table, then two or more Employer 
Forms should be submitted, and separate tables and em
ployer numbers will be provided. "First table" fees should 
be paid for each Employer Form submitted. Applicants 
will then be able to request interviews for the appropriate 
job by employer number. 

It is the policy of some institutions to pay directly for 
employer fees. If a payment of this type is made separately 
from the submission of the advance registration materi
als, it is important that the institution's fiscal department 
include the name of the department and interviewer with 
their payment so that proper credit can be made in the Prov
idence office. 

Employers Not Planning to Interview: Employers who 
do not plan to participate in the Employment Register may 
display a job description. This description must be sub
mitted on the Employer Form which appears in the back 
of this issue and on e-MATH, with the appropriate box 
checked indicating that no interviews will take place. A fee 
of $50 is charged for this service. If the form is received 
in the Providence office (with payment) by the November 
16 deadline, it will appear in the Winter List of Employers. 
Forms received with payment in the Providence office after 
that deadline will be displayed at the meeting. For on-site 
postings the fee of $50 must first be paid at the Joint 
Mathematics Meetings Registration Desk. Participants 
should inform the cashier that you would like to post a job 
description but are not planning to interview and should 
obtain the proper receipt. Additional forms are available 
at the Employment Register Desk. 

Applicants: There are a few 
changes in the Employment 
Register that you 
should know about 
A new option for employers is being introduced in 1997: 
an Interview Center where employers set their own sched-

ules. These employers will not be participating in the sched
uling program. They will determine their own schedule and 
make their own appointments privately, either in advance 
or on site using the Employment Register Message Center. 
The Winter List of Applicants will be mailed to all employ
ers in advance, so it is important that your Joint Meetings 
registration form, applicant resume form, and payments 
be received by the November 15 deadline so your form can 
be printed in the book. 

The traditional scheduling system will still be used by 
some employers. But applicants should be aware of the low 
turnout by employers over the last few years: the number 
of employers has declined from 203 in 1988, to 103 in 1991, 
to 72 in 1994, and down to 53 in 1996. In that time the num
ber of applicants participating has risen. There were 466 
applicants in 1996. Follow-up surveys in the past have 
shown that approximately 65 percent of the jobs being in
terviewed for at the Employment Register are offered to 
Employment Register candidates. 

This year the number of requests each applicant may 
make on their interview request forms is being reduced in 
an effort to accommodate the growing imbalance in the 
scheduling system. Applicants will make two requests for 
each session for which you are available, for a maximum 
of eight requests. 

The Employment Register Message Center has been im
proved to better serve the needs of those hoping to sched
ule interviews on site privately. Each applicant will now have 
a message folder arranged in alphabetical order. 

Applicant resume forms will be accepted and printed in 
the Winter List of Applicants only for those who pay fees 
and plan to attend the Joint Meetings. "Not Interviewing" 
forms will no longer be accepted. 

Applicants: Is the Employment Register for You? Due 
to the difficult academic job market over the last few years, 
the Employment Register has fewer interviews to offer ap
plicants. Registering for the Employment Register is a good 
option for those who plan to come to the meetings for other 
purposes. Making a special trip for the Employment Reg
ister is worthwhile only for those who are likely to be 
strong candidates for teaching positions at bachelor's and 
master's-granting mathematics departments. The new In
terview Center is likely to attract a wide variety of em
ployers, but in its first year of operation it is difficult to 
predict how many employers will participate. 

At the 1996 Employment Register in Orlando, the ratio 
of applicants to interviewers was more than eight appli
cants to one interviewer. The average total number of in
terviews for each applicant was 4.5. Typically one third of 
all applicants are not requested for interviewing by any em
ployer. Applicants with a schedule of over five or six in
terviews are those who were requested by a number of em
ployers. 

Of the 40 most-requested applicants at the 1996 Em
ployment Register, 39 were U.S. citizens and 1 was a tem
porary resident; 32 indicated they expected to receive the 
Ph.D. in 1996, and the rest received their Ph.D.s from 
1990-199 5. Approximately half were female and half male. 

Most jobs listed required a doctorate. 
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Most jobs listed have been academic positions at bach
elor's or master's-granting institutions. 

Over 60 percent of the employers interviewing at the Em
ployment Register in Orlando indicated that they were re
stricted by their institution or company to hiring only U.S. 
citizens or permanent residents. 

Applicants should keep in mind that interviews arranged 
by the Employment Register represent only an initial con
tact with the employers and that hiring decisions are not 
ordinarily made during or immediately following such in
terviews. Applicants are advised to bring a number of 
copies of your vita or resume so that you may leave them 
with prospective employers, or applicants may wish to 
mail materials several weeks in advance directly to par
ticipating employers in which you are particularly inter
ested. 

Applicants: How to Register 
Advance registration is an important step in Employment 

Register participation that offers several advantages: 

Advance registration fees for applicants are 
$40 plus Joint Meetings registration fee, vs. $75 
on-site registration fee plus Joint Meetings reg
istration fee. 

Applicant Forms are now available electronically on e
MATH, and they can also be submitted electronically. To 
access e-MATH: If you have a browser (such as Netscape), 
the URL is http: I lwww. ams. o rgl. If not, use Telnet: 
te 1 net e-math. ams. org. Login and password are both 
e-math (lowercase). The Employment Register announce
ment and forms are located in the Profession section, along 
with other employment-related items, at http: I lwww. 
ams. orglprofessionlempl oy. html. If you have e-MATH 
questions, send them to webmaste r@ams. o rg. 

Each applicant's Resume Form will be reproduced in a 
booklet, the Winter List of Applicants, and distributed to 
all registered employers. Applicant Resume Forms received 
after November 15, 1996, cannot be included in the book
let. The booklet allows employers more time to examine 
each candidate's qualifications in advance. Advance reg
istration for the Employment Register will continue until 
the final registration deadline of December 20, 1996; how
ever, the Resume Form will NOT be included in the Winter 
List but will be posted on site at the Employment Register. 
Those who do not register by December 20 must register 
on site at the Joint Meetings Registration Desk and pay the 
higher fees. 

Applicants registered in advance will receive your badges, 
programs, and Employment Register materials two to three 
weeks in advance of the meetings, unless you request oth
erwise. The package will include the complete job an
nouncements received from employers registered by No
vember 15. 

Applicants are encouraged to complete the Applicant Re
sume Form carefully to ensure that employers are aware 
of any geographical or other restrictions you may have, 
along with any special experience or qualifications you 
want prospective employers to know about. 

Employment Register 

Registration on Site: Applicants and employers who do 
not register for the Joint Mathematics Meetings and the Em
ployment Register by December 20 may register on site in 
San Diego at the Joint Meetings Registration Desk You must 
bring your receipt to the Employment Register Desk be
tween 7:30a.m. and 4:00p.m. on Wednesday, January 8, 
to receive your materials. Every effort should be made to 
type the Applicant Resume or Employer Form (found in the 
back of this issue) and bring it to the Register. Participants 
should keep in mind that on-site registration should be done 
as early on Wednesday as possible to allow a longer time 
for your Resume Form or job listing to be viewed by other 
participants and also to allow time to examine materials 
before making your own interview requests. There will be 
no on-site registration for the Employment Register after 
4:00p.m. Wednesday, January 8. 
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Instructions for Applicant 
and Employer Forms 

Applicant forms submitted for the Employment Register 
by the November 15 deadline will be reproduced in a book
let titled Winter List of Applicants. Employer forms sub
mitted by the November 15 deadline will be reproduced for 
the Winter List of Employers. 

Please use the electronic versions of Applicant and Employer 
forms (http: I jwww. ams. o rg/ emp- reg/). Paper forms 
should be submitted only by those who do not have access 

00 General 
01 History and biography 
03 Mathematical logic and foundations 
04 Set theory 
OS Combinatorics 
06 Order, lattices, ordered algebraic structures 
08 General algebraic systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra, matrix theory 
16 Associative rings and algebras 
17 Nonassociative rings and algebras 
18 Category theory, homological algebra 
19 K-theory 
20 Group theory and generalizations 
22 Topological groups, lie groups 
26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 
33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 
45 Integral equations 

toe-MATH. See the Employment Register announcement 
for instructions on accessing e-MATH. 
If submitting a paper form, please type carefully. 
Do not type outside the box. 

All forms must be received by the Society by November 
15, 1996, in order to appear in the Winter List. If you are 
attending the meeting, the Advance Registration/Housing 
Form printed in this issue should accompany the form. 

46 Functional analysis 
47 Operator theory 
49 Calculus of variations and optimal control; 

optimization 
51 Geometry 
52 Convex and discrete geometry 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifolds 
60 Probability theory and stochastic processes 
62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of particles and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 
86 Geophysics 
90 Economics,operationsresearch,programming,games 
92 Biology and other natural sciences, behavioral sciences 
93 Systems theory, control 
94 Information and communication, circuits 
96 Mathematical education, elementary 
97 Mathematical education, secondary 
98 Mathematical education, collegiate 
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EMPLOYER FORM 
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

JANUARY 8-10, 1997 
SAN DIEGO, CALIFORNIA 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Register information and forms (as well as other math employment informa
tion)ishttp://www.ams.org/emp-reg. 

2. Paper or electronic forms are due, along with payment and your Advance Registration/ 
Housing form, by November 15 (to AMS, P. 0 . Box 6887, Providence, RI 02940), in order 
to be included in the Winter List of Employers. 

3. Please check if Advance Registration/Housing Form previously sent. 0 
4. Please list all potential interviewers, for reference by applicants but pay fees only for each 

separate table. 
5. Forms will not be processed until registration and payment of fees have been received. 

EMPLOYER Institution _____ ________________ _____ _ 
CODE: Department ___________________ _ _ _____ _ 

City, State, Zip ______________ _______ ____ _ 

E-mail address (one only)----- ----------- - ----

URL (if applicable)------------------ -----

Number of tables needed 

Name(s) oflnterviewer(s) 1.----------- ---- ---- --------
2. _______________________ ___ 

3. _ ______ ______________ _ _ _ _ _ _ 

4. __________________ _____ ___ 

Specialties sought __________________________ ___ _ 

Title(s) ofposition(s) -------------------------~---

Number of positions ______ _ 

Starting date _____ __ _ _ _ 
Month Year 

Renewal 

0 Possible 0 Impossible 

Degree preferred _______ _ 

Term of appointment ____ _ ___ _ 
Years 

Tenure-track position 

0 Yes 0 No Teaching hours per week __ _ 

Degree accepted _______ _ 

Duties __________ _ _ _ ____________________ _ 

Experience preferred--- - - ----- - - - --------------- -

Significant other requirements, needs, or restrictions which will influence hiring decisions _ _ ___ _ _ 

Able to hire for this position: 
(Check all that apply) 

0 U.S. Citizen 0 Non-U.S. Citizen, Permanent Resident 

0 Non-U.S. Citizen, Temporary Resident 

0 Not interviewing- print this form in the Winter List for information only 



Volu.me 13; 19~6; 249 pp.; Hardcover; ISBN a:-a218·0477-4; 
List $39; All AMS members $31 ; Order code GSM/13NA 

. . .. l.ec~ures on ~lliptic and : 
,.; · ,.: ~ar~bolic. Eqllations.- in· 
· Hol~.er Space~ 

N. V. Krylov 
. Volume 12; 1996; 164 pp.; H~rdcover; ISsN o:821'8-0569-x; 

List $29; All AMS members .$23; Order C9de GSM/12NA 

' ~nv~loping Algebras 
· -Jacques Dlxmier 

' ,_ . ' ,:. ~- . ~. ·.· 

• · Volume 11 ; 1996;.379 pp_.; Hardcover; ISBN 0-8218-0560-6; 
\ List$59; All AMS. m~mbers $47; Order cbde GSM/11 NA . 

~- R~p~esentations :.of · Finite 
"· ·; arid ,Compact.Groups . ~- ., . 
· · · · .. 8atrtstmoh . ..: .: :· · · · · · · · · · 

. • . 1996; 266 

Rick Miranda 
.• Volu.me 5; 1995; 390pp.; Hardcover; ISBN 0-8218-0268-2; 

List $44; All AMS members $35; Order. code GSM/5NA 

The hltegrals of Lebesgue, 
Den joy; Perron, and 
Hen$tock 
Russell A. Gordon 
Volume 4; 1994; 395 pp.;Hardcover; ISBN 0-8218-3805-9; 
List $44; All AMS members $35; Order code GSM/4NA 

An Introduction to 
·Grobner Bases 
· WiiUamW. Adams and ~ 

Philippe Loustaunau . . . . 
Volume. 3; 1994;'2&9 pp.; H·ardcover; ISBN 0·8218·3804-0; · 
List $36; All AMS mem~rs. $29; Order qode G~M/3NA . 



APPLICANT RESUME FORM 
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

JANUARY 8-10, 1997 
SAN DIEGO, CALIFORNIA 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Register information and forms (as well as other math employment informa
tion) is http: I /www. ams. org/ emp-reg. 

2. Paper or electronic forms are due, along with payment and your Advance Registration/ 
Housing form, by November 15 (to AMS, P. 0. Box 6887, Providence, RI 02940), in order 
to be included in the Winter List of Applicants. 

3. Please check if Advance Registration/Housing Form previously sent. 0 
4. Forms will not be processed until registration and payment of fees have been received. 

APPLICANT Last name - ------ - --- First name------- - - - - -----
CODE: Mailing address (include zip code)----------------------

E-mail address (one only)------------------------

URL (or other contact info) - ----------------- -------
Specialties ________________________ _ _________ _ 

(use MR classi fi cUiion codes plus text if possible: applicants will be indexed by fi rs t number only) 

DESIRED POSITION: 

Academic: 0 Research 0 University Teaching College Teaching: 0 4-year 0 2-year 

Would you be interested in nonacademic employment? 0 Yes 0 No 

Available mo. /yr. __ 

Significant requirements (or restrictions) which would limit your availability for employment---- -----

PROFESSIONAL ACCOMPLISHMENTS: 

Significant achievements , research or teaching interests------- --------------

Paper to be presented at this meeting or recent publication--------------------

Degree Year (expected) 

PROFESSIONAL EMPLOYMENT HISTORY: 

Employer 

1. - - - ----------

2. - ---------------------

3. - - -----------
References (Name and Institution only) 

Institution 

Position 

Number of refereed papers 

accepted/published ___ _ 

Years 

to 

to 

to 

Citizenship: (check one) 0 U.S. Citizen 0 Non-U.S. Citizen, Permanent Resident 

0 Non-U.S. Citizen, Temporary Resident 

0 Other 



... stylish format ... largely accessible to laymen ... This 
publication is one of the snappier examples of a growing genre 
from scienti(lc societies seeking to increase public understanding 
of their work and its societal value. 

-Science & Government Report 

..,.. Has Fermat's Theorem really been proved? 

..,.. Is your PC always right when it computes something
even when you've input everything correctly? 

..,.. How well is turbulence understood, including the type 
that makes you uncomfortable on an airplane? 

..,.. Does modern mathematics have anything to teach the 
wizards ofWall Street? 

..,.. What is happening to one of the most renowned and 
complicated mathematical proofs in history, i.e., the 
classification of finite simple (!) groups? 

Answers to these questions and other fascinating 
articles can be found in this book. 

These articles describe many cutting-edge areas of modern pure and applied mathematical 
research, yet they are written at a level that can be understood and appreciated by anyone with a 
high-school mathematical background. The author, Barry Cipra, is a well-known scientific journalist 
and mathematical expositor who is a contributing correspondent for Science magazine and writes 
for SIAM News and American Mathematical Monthly. In reading these articles, you will also get a 
feeling for the beauty and the universality of mathematics. 

What's Happening in the Mathematical Sciences, 1995-1996, vol. 3, 

1996; II I pp.; Softcover; ISBN 0-8218-0355-7; List $12; Order code HAPPENING/3NA 

Also available from the AMS .. . 

What's Happening in the Mathematical Sciences, vol. 2, 

1994; 51 pp.; Softcover; ISBN 0-8218-8998-2; List $8; Order code HAPPENING/2NA 

What's Happening in the Mathematical Sciences, vol. I, 

1993; 47 pp.; Softcover; ISBN 0-8218-8999-0; List $7; Order code HAPPENING/INA 

All prices subject to change. Charges for delivery are $3.00 per order, or for air . delivery outside of the continental U.S., please include $6.50 per 

item. Prepayment required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904. Or for credit card orders, 

fax (40 I) 331-3842 or call toll free 800-321-4AMS (4267) in the U.S. and Canada. Residents of Canada, please include 7% GST. 



Joint Mathematics Meetings 

MAA Minicourses 
Advance Registration Form 

San Diego, California 
January 7-11, 1997 

To register for MAA Minicourse(s), 
please complete THIS FORM, or a 
PHOTOCOPY OF THIS FORM and 
return it with your payment to: 

Name: ---------------------------------------------

Minicourse Coordinator 
MAA 
1529 18th, NW 

Mailing Address: 

Telephone: _______ E-mail: 

Registration Washington, DC 20036 
202-387-5200 or 800-741-9415; 
E-mail: jheckler@maa.org 
FAX: 202-483-5450 

I would like to attend Q 1 Minicourse Q 2 Minicourses 
Please enroll me in MAA Minicourse(s): # __ and# 
In order of preference, my alternatives are: # __ and # __ _ 

Payment 
After the deadline, potential participants 
are encouraged to contact the Minicourse 
Coordinator to check on availability. The 
MAA reserves the right to cancel any 
Minicourse which is undersubscribed. 
Should this occur, those registered in 
advance will be notified and will receive 
a full refund. MAA Minicourses are open 
only to persons who register for the Joint 
Mathematics Meetings and pay the 
regular registration fee. 

Make checks payable to the MAA. Canadian checks must be marked "US Funds." You 
may also charge this total to your VISA or MasterCard. 

Check enclosed $. ______ _ QVISA Q MasterCard 

Card number------------------------------ Exp. Date _______ _ 

Signature--------------------------------------------------

Each participant must fill out a separate 
Minicourse Advance Registration Form. 
Enrollment is limited to two Minicourses. 

Deadlines 

MAA Minicourse Advance Registration 
Cancellation in order to receive a 50% refund 

November 15, 1996 
December 20, 1996 

0 I plan on registering for the Joint Mathematics Meetings ONLY in order 
to attend the MAA Minicourse(s). Should the course(s) of my choice be 
fully subscribed, a full refund of the Joint Mathematics Meetings advance 
registration fee will be made. 

Minicourse 
1. Projects for Precalculus 
2. Developing Units and Projects for Fundamental Mathematics Courses 
3. The Use of Hand Held Numerical, Graphical, and Symbolic Algebra Devices ... 
4. Calculus Connections-A Multimedia Adventure 
5. Lowcost Visualization Training for Multivariable Calculus: Drawing 
6. The Geometry of Multivariable Calculus 
7. Linear Algebra Using an Interactive Text 
8. Mathematical Modeling and Forecasting with Calculators: The Differences, ... 
9. Interdisciplinary Lively Applications Projects 
10. Environmental Mathematics 
11. Teaching a Course in the History of Mathematics 
12. Teaching Differential Equations Using a Dynamical Systems Perspective 
13. Active and Interactive Teaching Techniques for the Mathematics Classroom 
14. Training Tools for TA Teaching Workshops 
15. Learning to Write Good Test Items that Allow or Require the Use of Technology ... 
16. Technology, Modeling, Cooperative Learning: Putting it all Together 
17. On Writing Class Notes and Textbooks 
18. Combinatorics via Functional Equations 
19. Getting Students Involved in Undergraduate Research 

Fee 
$45 
$45 
$45 
$65 
$65 
$45 
$65 
$45 
$45 
$45 
$45 
$65 
$45 
$45 
$45 
$45 
$45 
$45 

$45 
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Luis A. Caffarelli and XaVier Cabre, Fully nonlinear elliptic equations, 1995, Volume 43 

Victor Guillemin and s6Jomo Sternberg, Variations on a theme by Kepler, 1990, Voltm1e 42 

Al&ed Tarski and Steven. Givant, A fonnalization of set theory without variables, i987, Volume 41 

R. H. Bing, The geometrfc topology of3-manifolds, 1983, Volume 40 

N. Jacobson, Strucntre a~d representations of Jordan algebras, 1968, Volume 39· 

0. Ore, Theory of graphs\ 1962, Volume 38 

N. Jacobson, Structure Of: rings, 1956, Volume 37 

W. H. Gottscha1k and G: A. Hedlund, Topological dynamics, 1955, Volume 36 

A. C. Schaeffer and D~ C;~ Spencer, Coefficient regions for Schlicht functions, .1950, Volume 35 

], L. W$h, The location. of critical points of analytic and harmonic functions, 1950, Volume 3~ 

]. F. Ri'tt, Differential algebra, 1950, Vohrme 33 

R. L. W'tlder, Topology of manifolds; 1949, Volume 32 

E. Hille and R. S. Philli~s, Functional analysis and semigroups, 1957, Volume 31 

T. Rad6, Length and area, 1948, Volume 30 

A. Well, Foundations of algebraic geometry, 1946, Volume 29 

G. T. Whyburn, Analytictopology, 1942, Volume 28 

S. Lefsehetz, Algebraic topology, 1942, Volwne 27 

N. Levinson, Gap and densitY theorems, 1940, Volume 26 

Garrett Birkhoff, Lattice. theory, 1940, Volume 25 

A. A. Albert, Structure of algebras, 1939, Vohune 24 

G. SzegO, Orthogonal polynomials, 1939, Volume 23 

C.N. Moore, Su~mable .series and convergence fuctors, 1938, Volume 22 

]. M. Thomas, Difterential systems, 1937, Volume 21 

]. L. Walsh, Interpolation and approximation by rational functions in the complex 'domain, 1935, 
Volume 20 

R. E. A. C. Paley and N. Wiener, Fourier transforms in the complex domain, 1934, Volume 19 

M. Morse, The calculus of variations in the large, 1934, Volume 18 

]. M. Wedderburn, Lectures on matrices, 1934, Volume 17 

G. A. Bliss, Algebraic functions, 1933, Volume l6 

M. H. Stone, Linear transformations in Hilbert space and their applications to an~ysis, 1932, Volume 15 

]. F. Ritt, Differential eqt~ations from the algebraic standpoint, 1932, Volume 14 

R. L. Moore, Fow1dations of point set theory, 1932, Volume 13 

S. Lefschetz, Topology, 1930, Volume 12 

D. Jackson, The theory of approximation, 1930, Volume 11 

A. B. Coble, Algebraic geometry and theta functions, 1929, Volume 10 

G. D. Birkhoff, Dynamic,al systems, 1927, Volume 9 

L. P. Eisenhart, Non·Ri~mannian geometry, 1922, Volume 8 

E. T. Bell, Algebraic aritl1.metic, 1927, Volume 7 . 

G. C. Evans, The logarimmic potential, discontinuous Dirichlet and Neumann problems, 1927, Volume 6 

G. C. Evans, Functionalsl'and their applications; selected topics, including integral equati~ns, 1918, . 
Volume 5.1 :o 

0. Veblen, Analysis situs,l 1922, Volun1e 5.2 

L. E. Dickson, On invarii\nts and the theory of numbers; W. F. OsgOod; Topics in the theory of 
functions of several complh variables, 1914, Volume 4 

G. A. Bliss, Fnndamentaizexistence theorems, 1913, Volume 3.1 

E. Kasner, Differential·gi ometric aspects of dynamics, 1913, Volume 3.2 

E. H. Moore, Inn·oducti6n to a form of general analysis; M. Mason, Selected topics in the theory of 
boundary value problems , ditierential equations; E. ]. W'tlczyitski, 'Projective differential geometry, 
1910, Volume 2 · 

H. S. White, Linear 
space; E. B. Van Vleck, 
1905, Volume l 

of curves on algebraic surfaces; F. S. Woods, Forms on noneuclidean 
topics in the theory of divergent series and of continued fractions, 

D ating to its inception in 
1905, The Colloquium 
Publications series of the 

American Mathematical Society is 
one of the premier book series in 
mathematics, publishing classics such 
as Analysis Situs by 0 . Veblen; · 
Dynamical Systems by G. D . 
Birkhoff; Topology by S. Lefschetz; 
Foundations of Algebraic Geometry 
by A. Weil; and Structure of Rings by 
N . Jacobson. 

Books originally produced in the 
Colloquium Publications series were 
associated with the Colloquium 
lectures at the annual meeting of the 
AMS. We are now considering for 
publication in the Colloquium 
Publications series submissions from all 
authors of excellent manuscripts. We 
seek those manuscripts that have the 
potential to be "future classics" in the 
tradition of the original volumes in the 
series. 

Mathematicians who are in the 
process of writing a book that should 
be considered for this series are 
encouraged to contact the 
Colloquium Publications Editorial 
Board or the AMS Director of 
Acquisitions. The AMS offers 
maximum flexibility and assistance to 
its authors. 

Editorial Board: 
Susan Friedlander, University of 
Illinois at Chicago> Chair> e-mail 
susan@math.nwu.edu, 
Joan Binnan, Columbia University, 
New York, NY, and Kenneth Brown, 
Cornea University, Ithaca> NY 

Acquisitions Director, 
Sergei Gelfand, American 
Mathematical Society, e-mail 
sxg@arns. org, call or write 
the AMS at P. 0. Box 6248, 
Providence, RI 02940-6248, 
1-800-321-4AMS (4267), 
(401) 455-4045 worldwide. 



JOINT 
MATHEMATICS 

MEETI NGS 

San Diego 
CA LIFO RNIA 
Janu ary 8-/1, 1997 

Personal Information ·- ------'------------------------- -

Name 
Membership v' all that apply 

Mailing Address _ __________________________ _ AMS 0 
ASL 0 

Fax 
AWM 0 

CMS 0 
Telephone 

Email Address 

Badge 
Information 

Affiliation --- --------------------
MAA 0 

Please limit affiliation to 35 characters NAM 0 
(Please note charge 
per guest 
registration below) 

Nametoappearonbadge ________________ _ SMM 0 
Guest Badge ____ ___ _ MR field of interest # 

If you do not wish your program and badge to be mailed to you on 12/13/96, check this box. D 

Registration Fees 
Joint Meetings by Dec 20 
t:! Member AMS, ASL, CMS, MAA $140 
o Nonmember $217 
D Graduate Student $ 35 
o Undergraduate $ 20 
c High School Student $ 2 
o Unemployed $ 35 
t:! Temporarily Employed $100 
o Third World Fee $ 35 
c Emeritus Member of AMS or MAA $ 35 
D High School Teacher $ 35 
t:! Librarian $ 35 
o One-day Member 
c One-day Nonmember 
D Exhibitor 
D Guest $ 5 

at meeting 
$182 
$282 
$ 45 
$ 26 
$ 5 
$ 45 
$125 
$ 45 
$ 45 
$ 45 
$ 45 
$109 
$154 
$ 0 
$ 5 

AMS Short Course on Algebraic Geometry 
u Member, Nonmember $ 75 $ 90 

$ 45 o Student, Unemployed, Emeritus $ 35 

AMS Short Course on Mathematical Finance 
o Member, Nonmember $ 75 $ 90 
c Student, Unemployed, Emeritus $ 35 $ 45 

Employment Register 
(Registration for the Joint Meetings is required for participa
tion. Applicant resume forms and employer job listing forms 
will be one-MATH in September and in the October issue.) 
c Employer- First Table $160 $220 
o Employer-Second Table $ 80 $110 
o Employer-Posting Only $ 50 $ 50 
D Applicant $ 40 $ 75 

Student Activities 
c Mathchats 
c MAA Student Workshop 

(no charge) 
(no charge) 

MAA Minicourses: See separate form in October issue. 

Deadlines 
Room lottery October 31, 1996 
Reservations, listing of resumes/job 

descriptions in Winter Lists November 15, 1996 
Reservation changes/cancellations 

through MMSB December 9, 1996 
Advance registration, Employment Register, 

Short Courses, banquets December 20, 1996 

50% Refund on banquets 

50% Refund on advance registration 

*no refunds after this date 

December 20, 1996* 

January 3, 1996* 

Event Tickets 
----------------

Event 
AMS Banquet 

Regular 
Vegetarian 
Kosher 

MER Banquet 
Regular 
Vegetarian 
Kosher 

NAM Banquet 
Regular 
Vegetarian 
Kosher 

TOTAL for Event Tickets 

Statistical Information: 

# Tix Price Per 

$27 
$27 
$27 

$46 
$46 
$46 

$27 
$27 
$27 

CJ I am a mathematics department chair. 

Total Payment 

$ 

Total 

Category 

Registration fee(s) 

Employment Register 

Event tickets 

Total 

Hotel deposit (only if paying by check) 

TOTAL Amount Due $. __ _ 

Method of Payment 
D Check. Make checks payable to the AMS. Canadian 
checks must be marked "U.S. Funds" . 
o Credit Card. VISA, MasterCard, AMEX, Discover accepted. 

Card Number: 

Card Type: _ _____ Expiration Date: _____ _ 

Signature: 

Name on card: 

Zipcode of your credit card billing address: 
(Please note that a $5 processing fee will be applied for each 
returned check or invalid credit card.) 

o Purchase Order # ___________ (please enclose copy) 

Please complete this form and return it to: 
Mathematics Meetings Service Bureau (MMSB) 
P. 0. Box 6887 
Providence, Rhode Island 02940 
401 -455-4143 or 1-800-321-4267 x4143, FAX: 401-455-4004 



To ensure accurate assignments, please rank hotels in order of preference by writing 1, 2, 3, etc ., in the spaces at the left of the form and by circling the requested room type and rate. If the rate or the hotel requested is no longer available, you will be assigned a room at a ranked or unranked hotel at a comparable rate. Participants are urged to call the hotels directly for details on suite configurations, sizes. etc. Reservations at the following hotels must be made through the MMSB to receive the convention rates listed. All rates are subject to a 10.5% sales occupancy tax. Guarantee requirements: First night deposit by check {add to payment on reverse of form) or a credit card guarantee. 
o Deposit enclosed D Hold with my credit card Card Number __________________ _ Exp. Date Signature------------------
Date and Time of Arrival ----------·---------------- Date and Time of Departure - ------------------- --------
Name of Other Room Occupant Arrival Date Departure Date Spouse o Child __ (give age) 

Order Hotel Single Double 
of choice 1 bed 

Marriott Hotel & Marina (Hqtrs) 

Cityview $120 $120 
Bayview $140 $140 
Students $100 $100 

Embassy Suites (1 bedroom suites) $128 $128 
Students (1 bedroom suites) $118 $118 

Wyndham Emerald Plaza $112 $112 
Students $102 $102 

Doubletree $108 $108 
Students $95 $95 

Clarion Hotel Bay View $99 $99 
Students $89 $89 

Horton Grand $99 $99 
Bristol Court $83 $83 

Students $79 $79 
Holiday Inn on the Bay 

Cityview $79 $89 
Bayview $99 $109 

Best Western Bayside Inn $75 $75 
Students $65 $65 

Radisson Hotel Harborview $72 $72 
Students $62 $62 

Howard Johnson Hotel Harborview $69 $69 
Comfort Inn $59 $59 

If you are not making a reservation, please check off one of the following: 
o I plan to make a reservation at a later date. 

Double Triple 
2 beds 2 beds 

$120 $140 

$140 $160 

$100 $120 

$128 $138 

$118 $128 

$112 $127 

$102 $117 

$108 $118 

$95 $105 

$99 $99 

$89 $89 

N/A N/A 

$83 N/A 

$79 N/A 

$89 $99 

$109 $119 

$75 $85 

$65 $75 

$72 $82 

$62 $72 

$69 $79 

$59 $69 

D I will be making my own reservations at a hotel not listed. Name of hotel: _______________ _ 
o I live in the area or will be staying privately with family or friends. 
D I plan to share a room with ______________________ _ , who is making reservations. 

Triple Quad Quad Suites 
2 beds w/cot 2 beds 2 bedsw/cot Starting rates I 

$140 $160 $160 N/A 
$160 $180 $180 $350 
$120 $140 $140 N/A 

N/A $148 N/A N/A 

N/A $138 N/A N/A 
$142 $142 $157 $340 
$132 $132 $147 N/A 
$133 $128 $143 $200 
$120 $115 $130 N/A 
$109 $99 $109 $139 
$99 $89 $99 N/A 
N/A N/A N/A N/A 

$1 03 (w/king bed only) N/A N/A N/A 
$99 (w/king bed only) N/A N/A N/A 

$109 $109 $119 N/A 
$129 $119 $129 $250 

$95 $95 $105 N/A 
$85 $85 $95 N/A 
$92 $92 $102 N/A 
$82 $82 $92 N/A 
$84 $89 $94 N/A 

$74 $79 $84 N/A 

Special Housing Requests: 
Priority consideration will be given to all participants with special needs and 
they will be assigned to properties that are in compliance with the ADA. 



ESTSELLERS 
Dynamics in Several Complex Variables 

John Erik Formess, University of Michigan, Ann Arbor 
1996, 59 pages (Softcover), ISBN 0-8218-0317-4, 

List $19, All individuals $15. To order, please specify CBMS/87NA 

Fully Nonlinear Elliptic Equations 
Luis A. Caffarelli, New York University-Courant Institute, and Xavier Cabre, 
University of Paris VI, France 
1995, 104 pages (Hardcover), ISBN 0-8218-0437-5, 
List $39, Individual member $23. To order, please specify COLU43NA 

Groups and Symmetry: A Guide to Discovering Mathematics 
David W. Farmer, Rutgers University, New Brunswick, NJ 
1996, 102 pages (Softcover), ISBN 0-8218-0450-2, 

List $19, All AMS members $15. To order, please specify MAWRLD/5NA 

Homotopy Theory and Its Applications 
Alejandro Adem, University of Wisconsin, Madison, R. James Milgram, University of New Mexico, 

Albuquerque, and Douglas C. Ravenel, University of Rochester, NY, Editors 
1995, 229 pages (Softcover), ISBN 0-8218-0305-0, 

List $49, Individual member $29. To order, please specify CONM/188NA 

The Interface of Knots and Physics 
Louis H. Kauffman, University of Illinois at Chicago, Editor 
1996, 208 pages (Softcover), ISBN 0-8218-0380-8, 

List $39, All AMS members $31. To order, please specify PSAPM/51 NA 

An Invitation to Arithmetic Geometry 
Dino Lorenzini, University of Georgia, Athens 
1996, 397 pages (Hardcover), ISBN 0-8218-0267-4, 

List $59, All AMS members $47. To order, please specify GSM/9NA 

Knots and Surfaces: A Guide to Discovering Mathematics 
David W. Farmer, Rutgers University, New Brunswick, NJ, and · 
Theodore B. Stanford, University of California, Berkeley 
1996, 101 pages (Softcover), ISBN 0-8218-0451-0, 

List $19, All AMS members $15. To order, please specify MAWRLD/6NA 

Nonlinear Partial Differential Equations in Differential Geometry 
Robert Hardt and Michael Wolf, Rice University, Houston, TX, Editors 
1996, 339 pages (Hardcover), ISBN 0-8218-0431-6, 

List $59*, All AMS members $47. To order, please specify PCMS/2NA 

'Members of the Mathematical Association of America (MAA) and the National Council of Teachers of Mathematics 
(NCTM) may receive a 20% discount from list price. 

Representations of Finite and Compact Groups 
Barry Simon, California Institute of Technology, Pasadena 

1996, 266 pages (Hardcover), ISBN 0-8218-0453-7, 
List $34, All AMS members $27. To order, please specify GSM/10NA 

Seminar on Fermat's Last Theorem 
V. Kumar Murty, University of Alberta, Canada, Editor 
1995,265 pages (Softcover), ISBN 0-8218-0313-1 , 

List $49, All AMS members $39*. To order, please specify CMSAMS/17NA 

'Members of the Canadian Mathematical Society may order at the AMS member price. 

What's Happening in the Mathematical Sciences, 1995-1996 
Barry Cipra 
... stylish format . . . largely accessible to laymen .... This publication is one of the snappier examples of a growing genre from 

scientific societies seeking to increase public understanding of their work and its societal value. 

1996, 111 pages (Softcover), ISBN 0-8218-0355-7, 

List $12. To order, please specify HAPPENING/3NA 

- Science & Government Report 

All prices subject to change. Charges for delivery are $3.00 per order, or for air delivery outside of the continental U.S., please include $6.50 per 

item. Prepayment required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904. Or for credit card orders, 

fax (401) 331-3842 or call toll free B00-321-4AMS (4267) in the U.S. and Canada, (401) 455-4000 worldwide. Residents of Canada, please 

include 7% GST. 



Meetings and Conferences of the AMS 
Associate Secretaries of the AMS 

Western Section: William A. Harris, Jr., Department of 
Mathematics, University of Southern California, Los Angeles, 
CA 90089-1113; e-mail: g_har ri s@ams. o rg; telephone: 213· 
740-3794. 

Central Section: Susan J. Friedlander, Department of Math· 
ematics, University of illinois at Chicago, 851 S. Morgan (M/ C 249), 
Chicago, IL 60607-7045; e-mail: g_fri edl ande@ams. org; tele
phone: 312-996-3041. 

The Meetings and Conferences section of the Notices gives 
information on all AMS meetings and conferences approved 
by press time for this issue. Please refer to the page numbers 
cited in the table of contents on this page for more detailed 
information on each event. Invited Speakers and Special Ses
sions are listed as soon as they are approved by the cognizant 
program committee; the codes listed are needed for electronic 
abstract submission. For some meetings the list may be in
complete. Up-to-date meeting and conference information is 
available on the World Wide Web via the Internet at URL 
http://www.ams.org/. 

Meetings: 
1996 
October 5-6 Lawrenceville, New Jersey p. 1237 
October 11-12 Chattanooga, Tennessee p. 1238 
November 1-3 Columbia, Missouri p. 1240 
November 16-17 Pasadena, California p. 1240 

1997 
January 8-11 San Diego, California p. 1241 

Annual Meeting 
March 21-22 Memphis, Tennessee p. 1257 
April12-13 College Park, Maryland p. 1257 
April19-20 Corvallis, Oregon p. 1258 
May 2-4 Detroit, Michigan p. 1258 
June 26-28 Republic of South Africa p. 1258 
September 26-28 Montreal, Canada p. 1259 
October 10-12 Atlanta, Georgia p. 1259 
October 24-26 Milwaukee, Wisconsin p. 1259 
November 8-9 Albuquerque, New Mexico p. 1260 
December 4-7 Oaxaca, Mexico p. 1260 

1998 
January 7-10 Baltimore, Maryland p. 1260 

Annual Meeting 
March 20-21 Louisville, Kentucky p. 1260 

Conferences: 
1997: 

Eastern Section: Lesley M. Sibner, Department of Math
ematics, Polytechnic University, Brooklyn, NY 11201-2990; 
e-mail: g_si bner@ams. org; telephone: 718-260-3505. 

Southeastern Section: Robert J, Daverman, Department of 
Mathematics, University of Tennessee, Knoxville, TN 3 7996-1300; 
e-mail: g_daverman@ams. org; telephone: 423-974-6577. 

March 27-28 Manhattan, Kansas p. 1261 

April4-5 Philadelphia, Pennsylvania p. 1261 
2000 
January 19-22 Washington, DC p. 1261 

Annual Meeting 
2001 
January 10-13 New Orleans, LA p. 1261 

Annual Meeting 

Important Information Regarding AMS Meetings 
Potential organizers and speakers should refer to the Janu
ary issue of the Notices for guidelines on participation. 

Should your university be interested in hosting an AMS 
meeting, see the January issue for details. 

Abstracts 
Several options are available for speakers submitting ab
stracts, including an easy-to-use interactive Web form. No 
knowledge of TeXis necessary to submit an electronic form, 
although those who use plain TeX, AMS-TeX, LaTeX, or AMS
LaTeX may submit abstracts with TeX coding. To see de
scriptions of the forms available, visit http: I jwww. 
ams. org/abstracts/i nstructi ons. html or send mail to 
abs-submi t@ams. org, typing help as the subject line, and 
descriptions and instructions on how to get the template of 
your choice will be e-mailed to you. 

Completed abstracts should be sent to abs
submi t@ams. org, typing submission as the subject line. 
Questions about abstracts may be sentto abs- i nfo@ams . o rg. 

Paper abstract forms may be sent to Abstracts Coordina
tor, AMS, P.O. Box 6887, Providence, RI 02940. Note that all 
abstract deadlines are strictly enforced. Close attention should 
be paid to specified deadlines in this issue. Unfortunately, late 
abstracts cannot be accommodated. 

January 6-7: AMS Short Courses on Applications of Computational Algebraic Geometry and Mathematical Finance, San 
Diego, CA. See October 1996,pp.1296-1304, for details. 
June 1-6: AMS-SIAM Summer Seminar in Applied Mathematics, Neuroengineering and dynamical systems in 
neuroscience, Arizona State University. 
June 29-July 24: AMS-lMS-SIAM Joint Summer Research Conferences in the Mathematical Sciences, University of 
Washington, Seattle. 
June 29-July 19: Summer Research Institute, Differential geometry and control, University of Colorado at Boulder. See 
October 1996, p. 1304, for details. 
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NORTH-HOLLAND 
An Imprint of 

Elsevier Science 

HANDBOOK OF 

A multi-volume Handbook 

Managing Editor: M. Hazewinkel 

e Complete coverage of the whole field 

e Dynamically evolving contents 

e Extensive bibliographies per chapter 

e Extensive subject index 

Published: Volume 1. Contents: • Preface. • Linear Algebra. • Linear (ln)dependence. • Fields, Galois Theory, 

and Algebraic Number Theory. • Generalizations of Fields and Related Objects. • Category Theory. • 

Homological Algebra. • Cohomology. • Cohomological Methods in Algebra. • Homotopical Algebra. • 

Commutative Rings and Algebras. • Associative Rings and Algebras. • Subject Index 

ORDER FORM 

Please Print Clearly 
Name: _________________ Initials: ___________ _ 

Address: ______________________________ _ 

Post/Zip Code: City ____________ _ 

Country: Tel: ____________ _ 

Fax: ___________________ VatNo. ___________ _ 

My Order 

D Please send me Handbook of Algebra Volume 1 © 1996 936 pages Hardbound 
Price: Dfl. 300.00 (US$187.50) ISBN 0-444-82212-7 

More Information 

D Please keep me informed of future volumes 

Payment Details 

D Please send me a proforma invoice 

D Payment enclosed (make payable to Elsevier Science): D cheque D UNESCO coupons 

D I wish to pay by credit card D American Express D Eurocard/Mastercard/Access D Visa 
(credit cards are generally accepted from individuals only and will be debited including VAT when applicable): 

Card Number: ______________ Expiry Date: _________ _ 

Signature: Date ____________ _ 

Please send this form to your 
regular supplier or to: 

Elsevier Science 
Regional Sales Office 
Customer Support Department 
P .0. Box 945 
New York, NY 10159-0945, USA 
Tel: (+1) 212-633-3730 
Fax: (+1) 212-633-3680 
E-mail: usinfo-f@elsevier.com 

Please quote the following reply 
code with all orders/requests:RBC 

The currencies as stated with this 
information are definitive. Dutch 
Guilder (Dfl.) prices apply to 
customers within Europe and 
Japan only. US dollar ($) prices 
apply to all customers residing 
outside Europe and Japan. Prices 
are subject to change without prior 
notice. If you are a resident of the 
European Union you should either ~ 
state your Value Added Tax (VAT) ~ 
number or add the relevant VAT ~ 
percentage applicable in your m 
country to the total amount. It 
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