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In science, technology, engineering, 
finance, medicine, research, education 
-over a million professionals and 
students now rely on Mathematica to 
do their work. 

For pro;ects large and small, from initial 
concept to final report, Mathematica has 
defined the state of the art in technical 
computing for nearly a decade. 

NUMERICAL COMPUTATION 
World 's most complete collection of mathe
matical functions • Unlimited numerical 
precision • Matrix and tensor operations • 
Ordinary and partial differential equations • 
Fourier transforms • Data manipulation , 
fitting , and statistics • Root finding • Opti
mization • Number theory 

SYMBOLIC COMPUTATION 
State-of-the-art computer algebra algorithms 
• Simplification • Polynomial factoring and 
manipulation • Symbolic integration • Alge
braic and differential equation solving • 
Symbolic matrix operations • General list 
and string processing 

ADVANCED LANGUAGE 
Award-winning intuitive symbolic language 
• Procedural , functional , list-based, rule
based , and object-oriented programming • 
Uniform symbolic expression representation 
of all objects • Fully scalable from small to 
large programs 

GRAPHICS AND SOUND 
2D, 3D, contour, and density plots • Gener
al 3D object visualization • Animation • 
Sampled sound • High-level symbolic 
graphics description language • Resolution
independent PostScript output • Export and 
import of standard graphics formats 

PROGRAMMABLE INTERFACE 
Customizable palettes • Free-form 2D input 
• Complete math notation • 700+ math 
and other characters • Programmable 
notation rules 

NOTEBOOK DOCUMENTS 
Interactive documents with text, graphics, 
sound, and math • Publication-quality 
editable typeset formulas and tables • Full 
range of formatting options • Automatic 
optimization for screen and print • Export 
capabilities in T EX, HTML, and more • Fully 
programmable symbolic representation • 
Free MathReade~ 

Information and purchases: www.wolfram.com/v3/nms 
or call 1-800-537-8075 
AJI Mathematica products are available for Micr010h Windows, Macintosh, ond most Unix ploriorms. 

Wolfram Research, Inc.: www.wollram.com; inlo@wollram.com; + 1-217-398-0700 
Wolfram Research Europe ltd.: www.wollram.co.uk; inlo@wolfram.co.uk; +44-(0)1993-883400 
Wolfram Research Asia ltd.: www.wollram.co.jp; inlo@wollram.co.jp; +81 -(0)3-5276-0506 
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SYSTEM FEATURES 
100% platform independent • Microsoft Win
dows, Macintosh, Unix/X • Unicode support • 
General MathLink' API • Distributed computing 

APPLICATIONS LIBRARY 
Over 30 products now available in data 
analysis, wavelets, time series, optics, 
astronomy, control systems, mechanical 
systems, structural mechanics, electrical 
engineering , finance, education, and more 

FULL SERVICE 
3000+ pages of award-winning 
on-line documentation • Three 
levels of technical sup
port and consulting • 
200+ books available 
• Volume discounts • 
Flexible academic site 
programs • Versions for 
students and teachers 
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New Titles from the AMS 
Boundary Value Problems and 
Symplectic Algebra for Ordinary 
Differential and Quasi-differential 
Operators 
W. Norrie Everitt, University of Birmingham, UK, and 
Lawrence Markus, University of Minnesota, Minneapolis 
In the classical theory of self-adjoint boundary value problems 
for linear ordinary differential operators there is a funda
mental, but rather mysterious, interplay between the 
symmetric (conjugate) bilinear scalar product of the basic 
Hilbert space and the skew-symmetric boundary form of the 
associated differential expression. This book presents a new 
conceptual framework, leading to an effective structured 
method, for analyzing and classifying all such self-adjoint 
boundary conditions. The program is carried out by intro
ducing innovative new mathematical structures which relate 
the Hilbert space to a complex symplectic space. This work 
offers the first systematic detailed treatment in the literature of 
these two topics: complex symplectic spaces-their geometry 
and linear algebra-and quasi-differential operators. 

Features: 
• Authoritative and systematic exposition of the classical theory 

for self-adjoint linear ordinary differential operators (including 
a review of all relevant topics in texts of Naimark, and Dunford 
and Schwartz). 

• Introduction and development of new methods of complex 
symplectic linear algebra and geometry and of quasi-differential 
operators, offering the only extensive treatment of these topics 
in book form. 

• New conceptual and structured methods for self-adjoint 
boundary value problems. 

• Extensive and exhaustive tabulations of all existing kinds of 
self-adjoint boundary conditions for regular and for singular 
ordinary quasi-differential operators of all orders up through 
six. 

Mathematical Surveys and Monographs; 1998; approximately 200 
pages; Hardcover; ISBN 0-8218-1080-4; List $49; Individual member $29; 
Order code SURV-EVERITINT89 

Secondary Calculus and 
Cohomological Physics 
Marc Henneaux, Universite Libre de Bruxelles, Brussels, 
Belgium, Joseph Krasil'shchik, Moscow Institute for 
Municipal Economy, Russia, and Alexandre Vinogradov, 
University of Salerno, Italy, Editors 
This collection of invited lectures (at the Conference on 
Secondary Calculus and Cohomological Physics, Moscow, 
1997) reflects the state-of-the-art in a new branch of mathe
matics and mathematical physics arising at the intersection of 
geometry of nonlinear differential equations, quantum field 
theory, and cohomological algebra. This is the first comprehen
sive and self-contained book on modern quantum field theory 
in the context of cohomological methods and the geometry of 
nonlinear PDEs. 

Contemporary Mathematics, Volume 219; 1998; 287 pages; Softcover; 
ISBN 0-8218-0828-1; List $60; Individual member $36; Order code 
CONM/219NT89 

Random Matrices, Frobenius 
Eigenvalues, and Monodromy 
Nicholas M. Katz and Peter Sarnak, Princeton 
University, NJ 
The main topic of this book is the deep relation between the 
spacings between zeros of zeta and L-functions and spacings 

between eigenvalues of random elements of large 
compact classical groups. This relation, the Montgomery
Odlyzko law, is shown to hold for wide classes of zeta 
and L-functions over finite fields. The book draws on, 
and gives accessible accounts of, many disparate areas of 
mathematics, from algebraic geometry, moduli spaces, 
monodromy, equidistribution, and Wei! conjectures, to 
probability theory on the compact classical groups in the 
limit as their dimension goes to infinity and related tech
niques from orthogonal polynomials and Fredholm 
determinants. 

Colloquium Publications; 1998; approximately 416 pages; 
Hardcover; ISBN 0-8218-1017-0; List $69; Individual member $41; 
Order code COLL-KATZNT89 

Analytic Functionals on the Sphere 
Mitsuo Morimoto, International Christian 
University, Tokyo, Japan 
This book treats spherical harmonic expansion of real 
analytic functions and hyperfunctions on the sphere. 
Because a one-dimensional sphere is a circle, the simplest 
example of the theory is that of Fourier series of periodic 
functions. 

The author first introduces a system of complex neighbor
hoods of the sphere by means of the Lie norm. He then 
studies holomorphic functions and analytic functionals on 
the complex sphere. In the one-dimensional case, this corre
sponds to the study of holomorphic functions and analytic 
functionals on the annular set in the complex plane, relying 
on the Laurent series expansion. In this volume, it is shown 
that the same idea still works in a higher-dimensional 
sphere. The Fourier-Bore! transformation of analytic func
tionals on the sphere is also examined; the eigenfunction of 
the Laplacian can be studied in this way 
Translations of Mathematical Monographs; 1998; approximately 
170 pages; Hardcover; ISBN 0-8218-0585-1; List $65; Individual 
member $39; Order code MMONO-MORIMOT02NT89 

World Directory of 
Mathematicians 1998 
This 11th edition of the World Directory of Mathematicians 
1998 incorporates updates and corrections to the 1994 
edition, and includes nearly 30 percent more names. 
Published by the International Mathematical Union, this 
valuable reference contains the names and addresses of 
over 50,000 mathematicians from 69 countries. There is 
also an increase in the number of fax numbers and email 
addresses in this edition. Listings for the directory are 
arranged both alphabetically and geographically and are 
based on information supplied by National Committees 
for Mathematics (or corresponding organizations). 
Libraries, mathematics departments, and individuals will 
find this new edition to be a valuable resource for its 
extensive coverage of the international mathematical 
community. 

Contents: Preface; Ordering; List of Main Abbreviations; 
Members of the International Mathematical Union; List of 
Mathematical Organizations; Alphabetical List of 
Mathematicians; Geographical List of Mathematicians. 

Published by the International Mathematical Union. 

1998; 1093 pages; Softcover; List $65; All individuals $40; Order 
code WRLDIR/ 11NT89 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air delivery outside of the continental U. S., please 
include $6.50 per item. Prepaymwt required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 world
wide. Or place your order through the AMS bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 



NEW & FORTHCOMING 
A Practical Guide to Heavy Tails 
Statistical Techniques and Applications 
R.J. Adler, University of North Carolina at Chapel Hill, NC, 
R.E. Feldman, University of California, Santa Barbara, C4 
& M.S. Taqqu, Boston University, MA (Eds.) 

Offers a unique collection of essays that is con
cerned primarily with a large number of techniques 
and approaches for data analysis. Covers many fields 
of applications of heavy-tailed modeling, including 
insurance and finance, telecommunications, the World 
Wide Web, and classical signaVnoise detections 
problems. 
August199B 552 pp. Hord10ver ISBN O-BI76-39SI-9 
$59.95 

Expanded and Revised 

General Lattice Theory 
Second Edition 
G. Gratzer, Univesity of Manitoba, Winnipeg, Ontario 

Introduces the general reader to lattice theory, the 
basic results, and important techniques. Brings the 
expert up to date on the most recent developments 
and provides in-depth discussions of these. Contains 
900 exercises, 130 diagrams, 200 research problems, 
an extensive new bibliography, and eight 
supplementary appendices. 
August 199B 6BB pp. Hordu,.yer ISBN 3-7643-S239-6 
S 155.00 (tent.) 

Singularity Theory and 
Gravitational Lensing 
Mathematical Found!!tions and Physical 
Applications -
A. Petters, Princeton University, NJ, H. Levine, Brandeis 
University, MA & J. Wambsganss, Astrophysics Institute, 
Potsdam, Germany 

Presents for the first time a mathematical theory of 
gravitational-lens optics. Addresses several funda
mental mathematical and physical issues in the field. 
Employs the ideas and results of singularity theory not 
only to treat these topics, but also to put gravitational 
lensing on a rigorous mathematical foundation. 
September 199B 400 pp. Hardcover ISBN O-BI76-366B-4 
$74.50 (lent.) 

Online Buyers! 
Visit www.birkhauser.com 

and take 1 0% off 
our featured books 

of the month! 

Neural Networks 
H. Siegelman, Technion, Israel 

Develops the understanding of the theoretical 
foundations of neural networks as computational 
devices and presents the concept of "connectionism," 
which is concerned with the computational and 
learning capabilities of assemblies of simple 
processes. Covers many of the diverse fields of 
applications, including explosives detection in airport 
security, signature verification, financial and medical 
time series prediction, vision, speech processing, 
robotics, nonlinear control, and signal processing. 
October 199B 200 pp. Hardcover ISBN O-BI76-3949-7 
$49.50 (lent.) 

Metric Structures for 
Riemannian and Non· 
Riemannian Spaces 
With Appendices by M. Katz, P. Pansu, and 
S. Semmes 
M. Gromov, IHES, France 
English translation by S.M. Bates, Columbia Univ., NY 

Develops exciting new connections between 
geometry and probability theory as well as links to 
analysis. Presents the key ideas of real analysis in a 
way accessible to geometers and contains numerous 
illustrations and examples, a bibliography, and index. 
September 199B 60B pp. Hardcover ISBN O-BI76-3B9B-9 
$88.50 (tent.) 

Mathematics in Berlin 
H. Regehr, Freie Universittit Berlin, Germany; H. Koch 
& J. Kramer, both Humboldt Universittit, Berlin, Germany; 
N. Schappacher, Universite Louis Pasteur, Strasbourg, 
France & E.-J. Thiele, Technische Universitiit Berlin, 
Germany (Eds.) 

Offers information for readers interested in the 
mathematical past and present of Berlin. Presents a 
comprehensive, condensed overview of mathematical 
activity and examines the overall devel-opment of 
entire periods of scientific life in Berlin, such as the 
foundation of the University of Berlin, the "Golden 
Age" of mathematics (spanning the second half of the 
19th century), the Nazi period, the develop-ment of 
mathematics in East and West Berlin during the 
political division of the city, and the merging of the 
formerly separated mathematical communities with 
the reunification of Germany. 
August199B 200 pp. Soltcover ISBN 3-7643-5943-9 
$22.00 (lent.) 

Birkhi:iuser 
Boston • Basel • Berlin 

TEXTBOOKS 
•• • I A I • numei'iiih ... ::a.ys!s 
An Introduction 
W. Gautschi, Purdue University, IN 

"(The author) provides an excellent text for a first 
graduate course in numerical analysis, ... well-written, 
well-produced, ... a one-stop shopping guide to the current 
state of the art" -Computing Reviews 

Develops and analyzes computational methods 
dealing with problems arising in classical analysis, 
approximation theory, the theory of equations, and 
ordinary differential equations. 

1997 506 pp. Hardcover ISBN O-BI76-3B95-4 
$64.50 

Linear Algebra 
J.H. Kwak & S. Hong, both Pohang University of Science 
and Technology, Korea 

Provides a clear and rigorous presentation of the 
basic concepts of linear algebra as a coherent part of 
mathematics. Emphasizes computational skills along 
with mathematical abstractions and illustrates linear 
algebra's power and usefulness in its applications to 
such other disciplines as physics, computer science, 
and economics. 
1997 369 pp. Hardcover ISBN O-Bl76-3999-3 
$36.50 

Lie Groups Beyond an 
Introduction 
A.W. Knapp, State University of NY at Stony Brook 

·~ .. a comprehensive and carefully written treatment of 
fundamentals of the theory (that) will certainly be a 
basic reference and text book in the future. " 

-EMS Newsletter 
Takes the reader from the end of introductory Lie 

group theory to the threshold of infinite dimensional 
group representations. Uses Lie theoretic methods to 
develop a beautiful theory having wide applications in 
mathematics and physics. 
1996 656 pp. Hardcover ISBN O-B176-3926-B (PM 140) 
$49.50 

Integration -
A Functional Approach 
K. Bichteler, The University of Texas, Austin 

Covers Lebesgue integration and its generalizations 
from Daniell's point of view, modified by the use of 
seminorms. Presents integrating functions rather than 
measuring sets is posited as the main purpose of 
measure theory. 
199B 20B pp. Hardcover ISBN 3-7643-5936-6 (BAT) 
$49.50 

CALL: 
FAX: 

1·800· 777·4643 
(20 1) 348·4505 

E·MAIL: orders@birkhauser.com 
Please mention reference #Y380 when ordering. 
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. 0. Box 133, 
CH-4010 Basel, Switzerland; Phone +41-61-205-0707; 
Fax +41-61-205-0792 or E-mail: orders@birkhauser.ch 
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Editorial 

Bibliographies in the Notices 
Readers, particularly those who know ahead of time something about the topic 
of a Notices mathematics article, often wonder why the bibliography for the ar
ticle seems so short and incomplete. Sometimes they are even driven to write 
a letter of complaint, pointing out references that they think should have been 
mentioned in the article. 

The answer is that we ask authors to keep their lists of references very short. 
The intention is that articles in the Notices have large target audiences. As such, 
the articles cannot be written especially for experts, not even for would-be ex
perts. Instead they are written for nonexperts in the field. For nonexperts a short 
bibliography is more useful than a long one. Such readers are often interested 
in some sketch of the history, but they are usually not interested in pursuing 
any detailed historical references. Their main interest in references is likely to 
be in having some suggestions from the author for further reading. Authors are 
told these facts early in their dealings with the Notices, and most of them are 
able to include this kind of secondary reference in their bibliographies. 

It is desirable also if the authors can find a way of meeting the needs of ex
perts and would-be experts for a longer list of references without having that 
list appear in the Notices. Sometimes such a list appears in some convenient sec
ondary source, and the author can point to that secondary source. Sometimes 
the author has written or is planning to write a longer, more detailed version 
of the Notices article and can point to that for the longer list of references. Some
times the author can identify a short list of recent articles, possibly including 
some of the author's own papers, whose combined bibliographies can allow a 
person to assemble a long list of references. 

But the Notices bibliography is still to be short. A long bibliographical list gives 
an incorrect message that the article is supposed to be comprehensive; it can 
discourage the reader and can put authors in the wrong frame of lnind for the 
kind of exposition that the Notices seeks. 

In view of the above policy, letters to the editor should not focus solely on 
adding references. Of course, letters that contain additional information of sig
nificance for nonspecialists are always welcome. Naturally, it is the Notices ed
itorial board that has to make the judgment about significance. 

-Anthony W Knapp 

In Future Issues 

Upcoming Feature Articles 
• K. Chandrasekharan, "The Autobiography of Laurent Schwartz" 
• Elias M. Stein, "Singular Integrals: The Roles of Calderon and Zygmund" 
• Edward Witten, "Magic, Mystery, and Matrix" 
• Lai-Sang Young, "Developments in Chaotic Dynalnics" 

About the Cover 

This month's cover in1age is the second in a series of collages of "math
ematicians on stamps". The stamps used in this collage were chosen jointly with 
Robin Wilson who writes the "Stamp Corner" for the Mathematics Intelligencer. 
Starting in the upper left hand corner and proceeding clockwise, the math
ematicians portrayed here are Euler, Russell, Bessel, Hamilton, Abel, Galois, Leib
niz, and Gauss, with Poincare in the center. 

-Martin Golubitsky 
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In My Opinion 

Institutes under Review 
This year the National Science Foundation (NSF) has begun 
the process of deciding the future of NSF funding of the 
U.S. mathematical research institutes created under the aus
pices of the NSF (e.g., Mathematical Sciences Research In
stitute (MSRI) and the Institute for Mathematics and its Ap
plications (IMA)). The NSF has called for proposals from 
other groups of mathematicians to be considered in com
petition with the existing institutes and has consulted var
ious mathematical groups concerning the community's 
opinion on more/fewer, similar/different/ innovative modes 
of institutes. My peripheral involvement with this discus
sion has led me to these thoughts about NSF funding and 
the role of research institutes. 

Rightly so, much attention has been given to the mis
erable situation of young mathematicians with no secure 
job. But creating such a secure job is beyond the capabil
ities of the NSF or new or existing institutes. At best they 
can increase the number of postdoc positions and "pray" 
that in years to come the job situation will improve. The 
need for research support for mathematicians with tenure 
or tenure-track positions has been somewhat neglected, 
even though this group makes up the vast majority of ac
tive mathematicians. This situation is unique to math
ematicians among the scientists supported by the NSF. As 
a community we have allowed grant support for individu
als to erode to a pitiful state. Other sciences have fought 
this trend and now have a much higher percentage of their 
active members supported. For example, the top NSF pri
ority of the Federation of American Societies of Experi
mental Biology is to emphasize the importance of individual 
investigator grants. 

Many established research mathematicians could re
ceive great benefits from a stay of a year or semester at 
one of the existing research institutes. However, other than 
sabbatical support from their own universities (which is dry
ing up at a number of universities) the only award senior 
mathematicians can even apply for is a Guggenheim (and 
no more than half a dozen of these go to mathematicians 

Commentary 
each year).There are a few more possibilities for midcareer 
mathematicians, such as Sloan Fellowships, but such 
awards are also very limited in number. The research in
stitutes themselves give little or no financial support to 
many of these very active (often grantless) mathemati
cians. Some can come on their own money (maybe half 
salary), but many just cannot afford to do so. These "more 
senior" mathematicians often carry the major load of work 
in their department in terms of teaching, committees, ad
ministrative chores, etc. A year at an institute allows them 
to escape and fully immerse themselves in research in a 
stimulating environment. Furthermore, the institute ben
efits from the maturity that such mathematicians can 
bring to their programs, including the vitality of established 
research and the mentoring of more junior mathematicians. 
At present there is just no possibility for many very able 
mathematicians to have such opportunities. This is a loss 
to the individuals, a loss to creation of research math
ematics, and a deterrent to aspiring mathematicians con
sidering their career paths. 

My recommendation to the NSF to address this prob
lem is not to fund more institutes, because the expense of 
creating new infrastructures will inevitably pull money 
away from the already too-limited pool. The structure of 
the existing institutes has many positive features and 
should continue while being open to new ideas and de
velopments that could fruitfully involve both junior and 
senior mathematicians. If indeed new money can be ob
tained for institute activities, I would advocate setting up 
a program of sabbatical-type grants open to mathemati
cians at all stages of their careers to enable them to pur
sue their research in a peaceful but stimulating environ
ment. This might be at a "classical" institute or might be 
at a research group at a university or maybe in an indus
trial or financial setting. The more flexible and broadly 
based the program, the more successful it is likely to be. 
I believe that giving mathematicians the chance to be in
tensively involved in their research for periods of three 
months or longer is the most valuable aspect of a math
ematical research institute. 

-Susan Friedlander 
Associate Editor 

Letters to the Editor 

Of Frogs and Men 
Mary Beth Ruskai fails to point out an 
important property of mathematical 
modelling in her May 1998 opinion 
column, "The Decline of Science". It, in 
any form, is the only way to calculate 
the consequences of actions and 
events. To optimize our outcomes, one 

must inevitably compare the state of 
the world as it is to all the states it 
possibly could be: i.e., to events that 
exist only in the abstract. Therefore, 
comparison of events is, by definition, 
an abstract process. Experimentation 
has nothing to do with this. 

terms of game theory and fair-division 
problems. Of course, I can't do that 
here in the "Commentary" section. 

1) Maximize justice. Do all the bil
lions of people who preach about per
sonal responsibility deserve to reap 
whatever health benefits they think 
might come from dissecting frogs? 
No, especially non-vegetarians. They 
should take responsibility for their 
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As an example, Ruskai mentioned 
the issue of what's to be done about 
dissection. The following questions 
could be formulated more precisely in 
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own health. It is not the frog's re
sponsibility. 

2) Minimize number of frogs being 
dissected and maximize humans' 
knowledge about what frogs look like 
inside. After animal dissectors cut 
open the first frog to find out what's 
inside, and report on it, videotape it, 
or make a computer model of it, there 
is no need thereafter to deliberately 
breed millions more for dissection. 
Ruskai fails to ask whether we even 
need to know the notion of external 
world, objective reality, universality, 
or truth about organ positions of 
frogs. 

If scientists had made the sorts of 
calculations that I have suggested 
above before breeding millions of an
imals and pursuing dissection, then 
millions would not be forced to suf
fer in laboratories each year, and mil
lions of our tax dollars would have 
been saved. That is what mathemat
ics is meant to do. 

-John M. Nahay 
Rutgers University 

(Received April 27, 1998) 

Science Funding and Granting 
Agencies 
Though I, in principle, agree with 
Arthur Jaffe that "investigator-initi
ated projects" lie at the heart of our 
work (Notices, May 1998, p. 564), Ire
main highly skeptical that doubling 
(tripling, quadrupling, etc.) of science 
funding will bring much good unless 
it is accompanied by a fundamental 
overhaul of the grant distribution sys
tem itself. 

Operations of major research
granting agencies, such as the Na
tional Science Foundation in the USA 
or the Natural Sciences and Engineer
ing Research Council in Canada, are 
shrouded by secrecy (R. Gordon, Grant 
agencies versus the search for truth, 
Accountability in Research 2 (1992), 
297-301). Claims that the process is 
based on objective peer review are of 
little merit because for all practical 
purposes it is impossible to verify that 
all applicants are treated equally and 
fairly. Thus, instead of the alleged im
partiality, the system often degener
ates to a notorious "old boys' net-
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work" whose members primarily care 
about arranging lavish funding for 
themselves. Naturally, such a system 
fiercely resists any genuine public ac
countability. 

In place of the overblown and bu
reaucracy-loaded funding agencies, 
we need a much simpler funding 
mechanism which will fund many 
more researchers on a more equitable 
basis, even if it means lower average 
grants (e.g., A A Berezin and R. Gor
don, Smaller grants for more Cana
dians?, Nature 386 (20 March 1997), 
212). Only clear incompetence should 
be a sufficient reason to deny any op
erating funds. Without such a reform 
new research dollars (if obtained) are 
almost certainly largely adding more 
fat to the already overbuilt empires of 
the grantsmansr..ip establishment in
stead of fostering true innovation and 
risk taking. 

-Alexander A. Berezin 
McMaster University, Canada 

(Received May 24, 1998) 

Analyzing the TIMSS 12th-Grade 
Exam 
The reported results of our American 
twelfth-graders on the mathematics 
and physics portions of the Third In
ternational Mathematics and Science 
Study (TIMSS) are dismal, but even 
more depressing was the performance 
of our advanced students (honors and 
AP calculus) on the Advanced Math
ematics Test. Of sixteen countries, all 
European, we were near the bottom in 
the three areas tested: numbers and 
equations, calculus, and geometry. If 
these students are our best, what does 
it say about our training of the rest? 

I recently received an informal re
port from the Educational Testing Ser
vice (ETS) further analyzing the 65 
questions on the Advanced Math
ematics Test, and it is even more de
pressing. Some findings: 

1. Only 13 of the 65 questions mea
sure content from calculus, and these 
are at a basic level of the Advanced 
Placement Calculus AB course, not 
the more advanced BC course. The 
questions measure a minimal part of 
a basic first-semester course. 
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2. The remaining 52 questions mea
sure topics from geometry, second
year algebra, and precalculus, which 
would include trigonometry, elemen
tary functions, and analytical geome
try. 

3. It would be expected that our 
good Calculus AB or Calculus BC stu
dents would do well on the calculus 
portion of the test. 

What this indicates is that our best 
students have a very poor prepara
tion in the mathematics needed to do 
calculus. Some examples: 

• Only 68% of U.S. advanced math
ematics students could answer cor
rectly a multiple choice question (five 
answers given) asking for the solu
tion set of the inequality 

5X + 5/3 ~ -2X- 2/3. 

• Only 4 7% of US advanced math
ematics students could identify a tri
angle with vertices (1,2), (4,6), and 
(-4,12) as a right triangle with right 
angle at (4,6)-multiple-choice ques
tion (four answers given). 

If you wonder about the gaps you 
encounter in your college or university 
calculus students' mathematics back
ground, wonder no more. 

A possible reason for our students' 
failing performance could be attrib
uted to the prestige that AP has ac
quired. Schools get extra gold stars 
from their district or state for offer
ing AP courses, there is a current 
clamor in some states for the creation 
of an AP diploma for students who 
have successfully passed a certain 
number of AP courses or tests, and 
colleges and universities have long 
given credit for high grades on AP 
tests. In the rush for status, are high 
schools pushing students into AP cal
culus courses before they have the 
necessary solid background in algebra 
and geometry? Our country's abysmal 
results strongly support an answer of 
"Yes". 

The mathematics departments of 
research universities long ago gave 
up serious involvement inK -12 mat
ters, including the training of teach
ers. I think that decision has come 
back to haunt us. 

-David A. Sanchez 
Texas A&M University 

(Received May 6, 1998) 
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Chowla-Selberg Formula 
In the May 1998 issue of the Notices, 
on page 596, Ayoub, Huard, and 
Williams say: 

"In 196 7 Selberg and Chawla dis
covered ... " and proceed to state the 
Chowla-Selberg formula. However, the 
result was first announced by Chawla 
and Selberg in On Epstein's zeta func
tion. I, Proc. Nat. Acad. Sci. USA 35 
(1949), 371-374. Their 1967 publica
tion of a proof was the second proof: 
K. Ramachandra in Some applications 
of Kronecker's limit formulas, Ann. 
Math. (2) 80 (1964), 104-148, preceded 
them with essentially the same proof. 
This proof is given its most elegant 
form in chapter IX of A. Weil's Elliptic 
Functions according to Eisenstein and 
Kronecker, Springer, 1976. 

From the article by Ayoub, Huard, 
and Williams it is perhaps not appar
ent why the Chawla-Selberg formula is 
so important. In 1978 B. H. Gross in On 
the periods of abelian integrals and a 
formula of Chawla and Selberg, Inv. 
Math. 45 (1978), 193-211, one of the 
most beautiful papers in modern 
mathematics, gave a new proof of the 
Chowla-Selberg formula. 

Briefly put, Gross finds a family of 
abelian varieties with complex multi
plication by the imaginary quadratic 
field in the formula. The left side of the 
formula is a period of one of these 
abelian varieties, and he shows that 
there exists a constant period family 
of abelian varieties, one of which is a 
factor of the Fermat curve jacobian, 
where an explicit calculation gives the 
gamma function terms on the right 
side of the formula. 

Gross's ideas helped inspire 
Deligne's work on periods of L func
tions and his later work on absolute 
Hodge cycles. See P. Deligne, Valeurs 
de fonctions Let periodes d'integrales, 
PSPM 33 (1979), 313-346. This is per
haps the true meaning of the Chawla
Selberg formula. 

-Oisin McGuinness 
New York, NY 

(Received May 25, 1998) 

Huard and Williams Reply 
The Chawla-Selberg formula given in 
our article on p. 596 was first given by 
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Chawla and Selberg in this form in 
their 196 7 paper (formula (2), p. 11 0) 
but not in their 1949 paper, which 
was simply an announcement of re
sults. However, in the 1967 paper it 
is asserted that the paper was written 
in the spring of 1949. Therefore, it 
would have been more accurate for us 
to have stated that the formula was 
discovered in 1949 but first published 
by Chowla and Selberg in 1967. It was 
not our intention in the article to give 
a detailed history of each result 
quoted, as some of them have com
plicated histories: for example, the 
Bruck-Chawla-Ryser theorem and the 
Chawla-Selberg formula. Moreover, 
we also did not discuss in any detail 
any further developments inspired by 
Chawla's results. 

-]ames G. Huard 
Canisius College 

-Kenneth S. Williams 
Carleton University 

(Received June 4, 1998) 

Russo's Speculative 
Interpretations 
I have not yet seen L. Russo's book La 
Rivoluzione Dimenticata, which was so 
enthusiastically reviewed in the May 
Notices. But I have read the earlier 
presentation (in Vistas in Astronomy) 
of its startling claim that Hipparchus 
had a heliocentric dynamical gravita
tional theory of planetary motion. On 
this point, at least, I fear that the au
thor's enthusiasm for his ideas has led 
him to rely on quite speculative in
terpretations of isolated bits in the 
texts he cites. 

Let me illustrate this with Russo's 
interpretations of two bits from the 
few pages Vitruvius devotes to as
tronomy in his work on architecture. 
First, he says that "Vitruvius' exposi
tion of the motions of Mercury and 
Venus is explicitly heliocentric." The 
words he cites do indeed say that the 
the paths of Mercury and Venus "cir
cle the rays of the Sun as a sort of cen
ter." But Vitruvius immediately goes 
on to say that this is particularly clear 
for Venus, because it is prominent as 
the Evening Star when it follows the 
Sun and prominent as the Morning 
Star when it precedes the Sun. Obvi-
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ously Vitruvius is describing the ob
served positions of Venus, not some 
theory of how they arise. Any possi
ble doubt of this is dispelled when we 
read (two paragraphs later) that Venus 
completes its circuit "on the 485th 
day"; that must refer to the observed 
position on the ecliptic. 

Second, Vitruvius says that the 
outer planets begin retrograde mo
tion when they are in the trigon of the 
Sun ["cum in trigona fuerint, quod is 
inierit, ... regressus facientes moran
tur"]. A bit later he asks why this hap
pens in the fifth sign rather than in 
the second or third signs, which are 
closer to the Sun. His suggestion is 
that the force of the Sun runs along 
a shape like the equal sides of a trigon. 
Russo decides that "fifth sign" here 
must mean the fifth point in some 
geometric diagram, even though it 
means "zodiac sign" in all the sur
rounding sentences. He also decides 
that "equal sides of the trigon" refers 
to isosceles triangles, despite the fact 
that "trigon" in this context almost al
ways refers to an equilateral triangle 
formed by three points on the eclip
tic (the second of which thus lies in 
the fifth sign from the first). He goes 
on to spend several pages inventing 
a diagram that resembles something 
in Newton, though he admits that in 
his diagram the second and third 
"signs" are not actually closer to the 
Sun (he calls this "a natural conse
quence of Vitruvius' misunderstand
ing"). Russo's treatment here has ob
viously lost all contact with the basic 
observational fact that the outer plan
ets begin retrograde motion when 
they are roughly 120 degrees away 
from the Sun. 

-William C. Waterhouse 
Pennsylvania State University 

(Received May 28, 1998) 
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Introduction 
Symplectic geometry is the geometry of a closed 
skew-symmetric form. It turns out to be very dif
ferent from the Riemannian geometry with which 
we are familiar. One important difference is that, 
although all its concepts are initially expressed in 
the smooth category (for example, in terms of dif
ferential forms), in some intrinsic way they do not 
involve derivatives. Thus symplectic geometry is 
essentially topological in nature. Indeed, one often 
talks about symplectic topology. Another impor
tant feature is that it is a 2-dimensional geometry 
that measures the area of complex curves instead 
of the length of real curves. 

The classical geometry over the complex num
bers is Kahler geometry, the geometry of a com
plex manifold with a compatible Riemannian met
ric. This is a very rich geometry with a detailed local 
structure. In contrast, symplectic geometry is 
flabby, though as should become clear, not com
pletely flabby-there are interesting elements of 
global structure. The comparison can be roughly 
stated as follows: 

{ ri~~e~ail } versus { symplectic } 
flabby, global · 

In this article I will try to give an idea of symplec
tic geometry by comparing it with Kahler geome
try. I will do this in three areas: 

Dusa McDuff is Distinguished Professor of Mathematics 
at the State University of New York, Stony Brook. Here
mail address is dusa@math. sunysb. edu. This article is 
based on her A l1'M Em my Noether Lecture given at the 
]oint Meetings in Baltimore in January 1998. 

• Embeddings of round balls 
• Structure of 4-marJfolds 
• Properties of automorphisms 

Basic Notions 
Let M2n be a smooth dosed manifold, that is, a com
pact smooth manifold without boundary. A sym
plectic structure w on M is a closed (dw = 0), 
nondegenerate (wn = w 1\ · · · 1\ w =f 0) smooth 2-
form. The nondegeneracy condition is equivalent 
to the fact that w induces an isomorphism 

TxM 
X 

vector fields 

_-:...., Tx*M 
lXW = w(X, ·) 

1-forms. 

Basic Example. The form wo = dx1 1\ dy1+ 
· · · + dxn 1\ dyn on Euclidean space R Zn. In this 
case, the above isomorphism is given explicitly by 
the formulae 

lXWO =dyj 

-dXj. 

Thus, if we identify both the tangent space TxR Zn 
and the cotangent space Tx*R 2n with R2n in the 
usual way, viz: 

this isomorphism is a rotation through a quarter 
turn. 

Every symplectic structure w determines a vol
ume form wn/n!, that is, a nonvanishing top-di-
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mensional form that integrates to give a volume. 
In two dimensions, of course, w is simply an area 
form. In higher dimensions it was suspected long 
ago that a symplectic structure is much richer 
than a volume form, but there was no hard evidence 
of this until the early 1980s, with Eliashberg's 
work on symplectic rigidity, the Conley-Zehnder 
proof of the Arnold conjecture for the torus, and 
Gromov's proof of the nonsqueezing theorem. We 
will discuss some of this below. For a much more 
detailed treatment of these questions and many 
further references the reader can consult [MS]. 

Here is the first main theorem on symplectic 
structures. 

Theorem 1 [Darboux]. Every symplectic form is 
locally diffeomorphic to the above form wo. 

Thus locally all symplectic forms are the same. 
In other words, all symplectic invariants are global 
in nature. It has turned out that, apart from obvi
ous invariants such as the de Rham cohomology 
class [w] E H2(M, R) of the symplectic form, it is 
hard to get one's hands on these global invari
ants, which is why symplectic geometry has taken 
so long to be developed. Another important fact 
that goes along with the local uniqueness of sym
plectic structures (one cannot exactly call it a con
sequence) is that a symplectic structure has a rich 
group of automorphisms. We discuss this further 
below. 

Symplectic structures have two main aspects: 
the geometric and the dynamic. We start with the 
geometric, the connection with Riemannian and 
Kahler geometry. 

The Geometric Aspect 
There is a contractible family of Riemannian met
rics on M associated to w which are constructed 
via w-compatible almost complex structures ]. 
Here J is an automorphism 

]:TM-TM, 

that turns TM into a complex vector bundle. The 
compatibility conditions are: 

w(x, y) = w(]x, ]y), 

and w(x, ]x) > 0 for all x =f 0. 

They imply that the bilinear form 

91 : 91(x, y) = w(x, ]y) 

is a Riemannian metric. For each w the set of such 
] is nonempty and contractible. 

Examples 

• The standard almost complex structure Jo on 
R2n given by 

( a ) a Jo- =-
ax1 ayj' 

( a ) a Jo - ---
ay1 - ax1 
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is compatible with wo. 
• The almost complex structure ] induced by the 
complex structure on a Kahler manifold. 

There is an important difference between Kah
ler manifolds and symplectic manifolds. A Kahler 
manifold M has a fixed complex structure built into 
its points; M is made from pieces of complex Eu
clidean space en that are patched by holomorphic 
maps. One adds a metric g to this complex man
ifold and then defines the symplectic form w 1 by 
setting 

w 1(x, y) = g(]x, y). 

(For this to work, g must be compatible with ] in 
a rather strong sense: ] has to be parallel with re
spect to the Levi-Civita connection in order for 
w 1 to be closed. Not all complex manifolds can be 
given a Kahler structure.) 

On the other hand, a symplectic manifold first 
has the form w, and then there is a family of] im
posed at the tangent space level (not on the points). 
Note that the only intrinsic measurements that 
one can make on a symplectic manifold are 2-di
mensional; i.e., if Sis a little piece of 2 -dimensional 
surface, then one can measure 

Is w = areaw S. 

It was the great insight of Gromov to realize that 
in symplectic geometry the correct replacement for 
geodesics are ]-holomorphic curves. These are 
maps u : (I, j) - (M, ]) of a Riemann surface I 
into M that satisfy the generalized Cauchy-Rie
mann equation: 

duo j =] o du. 

(Here j is the complex structure on the Riemann 
surface.) In fact, the image u(I) is a minimal sur
face in M when it is given the metric g1, so the anal
ogy with geodesics is not far-fetched. There is a very 
nice theory of these curves-one application is 
mentioned below-and they occur as an essential 
ingredient in many symplectic constructions, for 
example, in Floer theory. 

In his 1998 Gibbs lecture Witten discussed two 
"deformations" of classical physics, one to quan
tum theory and the other to string theory. I would 
like to propose that in some sense the passage from 
Riemannian (or Kahler) to symplectic geometry is 
analogous to these deformations. Symplectic geom
etry was of course first explored because of the fact 
that the classical equations of motion can be put 
in Hamiltonian form and that symplectic proper
ties can be exploited to solve these equations in 
certain important cases. Therefore, because sym
plectic structures are built into the classical the
ory, they are very important in the new deformed 
theories. In "classical" symplectic geometry very 
little was understood about global topological 
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Figure 1. The classical time line is the real line 
R. This is complexified in string theory to 
s1 xR. 

x, J 
X 

Figure 2. The path <:f>t has flow lines 
{ <j>r(x)}tE[O,ll tangent to the vector field Xt at 
<:f>t(X).It is Hamiltonian if t(Xt)W = dHt for all t. 

properties of symplectomorphisms. Now, in both 
of Witten's deformations, new structures are being 
found that relate in some way to the new global 
symplectic geometry that is concurrently being 
developed. 

I shall not say anything here about the problem 
of quantization (though recently Fedosov and Kont
sevich have achieved great success with this ques
tion), but now briefly discuss the interconnection 
with string theory. Witten pointed out that one 
basic consequence of replacing the points that 
make up the configuration spaces of classical 
physics by strings (which in the closed case are just 
circles) is that the time line of a point -usually iden
tified with the rer.Jlline R-is replaced by the time 
line of a string, which is a cylinder S1 x R; see Fig
ure 1. This cylinder can be identified with the quo
tient C/Z of the complex plane C by a translation 
and so has a natural complex structure. Thus the 
passage to string theory involves replacing R by 
C (or C/Z), and so going from a geometry in which 
!-dimensional objects such as geodesics are of 
paramount importance to one in which 2-dimen
sional objects such as J-holomorphic curves are 
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the crucial elements. It is no accident that some 
of the new ideas that have come into mathemat
ics from physics (such as quantum cohomology and 
mirror symmetry) involve J-holomorphic curves in 
an essential way. 

The Dynamic Aspect 
As mentioned above, the nondegeneracy of the 
symplectic form w is equivalent to the condition 
that there is a bijective correspondence 

TxM 
X 

vector fields 

Tx*M 
txw = w(X, ·) 

1-forms. 

The next important point is that the closedness of 
w implies that the symplectic vector fields corre
spond precisely to the closed 1-forms. A vector field 
X is said to be symplectic if its flow <t>f consists 
of symplectomorphisms, that is, if 

(<:/>{)* w = w, for all t. 

Because 

:t (cpf)* w = (<:/>t)*(.Lxw), 

X is symplectic if and only if .Lxw = 0 where .Lx 
denotes the Lie derivative. The calculation 

Lxw = txdw + d Uxw) = d Uxw) 

shows that X is symplectic exactly when the cor
responding 1-form £X= txw is closed. Since every 
manifold supports many closed 1-forms, the group 
Symp(M, w) of all symplectomorphisms is infi
nite-dimensional. It has a normal subgroup 
Ham(M, w) that corresponds to the exact 1-forms 
£X= dH. By definition, 1> E Ham(M, w) if it is the 
endpoint of a path <:f>t, t E [0, 1], starting at the 
identity <Po = id that is tangent to a family of vec
tor fields Xt for which t(Xt )w is exact for all t; see 
Figure 2. In this case there is a time-dependent func
tion Ht : M ~ R (called the generating Hamilton
ian) such that t(Xtlw = dHt for all t. 

When the first Betti number b1 = dimH1(M,R) 
of M vanishes, Ham(M, w) is simply the identity 
component Sympo(M, w) of the symplectomor
phism group. In general, there is a short exact se
quence 

0 ~ Ham(M, w) ~ Sympo(M, w) 

~ H 1(M,R)/fw- 0, 

where the flux group fw is a subgroup of H 1 (M, R). 

Example. In the case of the torus T 2 with a sym
plectic form dx 1\ dy of total area 1, the group r w 
is H 1(M, Z). The family of rotations Rt : (x, y) ~ 
(x + t, y) of the torus T 2 consists of symplecto
morphisms that are not Hamiltonian. Its image 
under the homomorphism to H 1(M,R)/fw is the 
family of 1-forms t[dy]. 
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It has recently been shown [LMP 1997] that fw 
has rank at most b1. One interesting question here 
is whether the flux group fw is always discrete. This 
is equivalent to asking whether the group 
Ham(M, w) is closed in the C1-topology, that is, 
in the topology of uniform convergence of the 
first derivative. The group is discrete if 
• the symplectic class [ w] E H 2 (M, R) is rational 

or 
• ifthemap A[w]n - l: H 1(M,R) ~ H 2n- 1(M,R) is 

an isomorphism. 
Because of the hard Lefschetz theorem, this last 
case includes all Kahler manifolds. 

The group Symp(M, w) is a large and interest
ing group that contains a great deal of information. 
For example, Banyaga has shown that its structure 
as an abstract group uniquely determines the sym
plectic manifold (M, w). In other words, if the 
groups Symp(M, w) and Symp(N, u) are isomor
phic as discrete groups, then there is a diffeo
morphism <P: M ~ N such that <P * u = w. We will 
describe some other results on the group of sym
plectomorphisms later. Meanwhile, here is a recent 
result that shows that Symp(M, w) is significantly 
different from the group of all diffeomorphisms. 

Proposition 2 [Seidel]. The natural map 
rro(Symp(M, w)) ~ rro(Diff(M)) is not injective in 
many cases. 

For example, the natural map is not injective if 
M is a K3 surface. To prove this, Seidel constructs 
a symplectic Dehn twist T near a Lagrangian 2-
sphere whose square is diffeotopic to the identity 
but not symplectically isotopic to the identity. 
There are other examples where the map 
ITk(Symp(M, w)) ~ rrk(Diff(M)) is not onto (for ex
ample, when M = s2 x s2). 

Symplectic Em beddings of Balls 

Gromov's NonsqueezingTheorem 
Consider a ball B2n(r) of radius rand a cylinder 
Z(A) = B2(i\) x R2n- 2 of radius i\ in standard Eu
clidean space (R 2n, w ). Here it is important that the 
the two coordinates (XI, Yl) that span the disc 
B2(i\) are "symplectic", that is, wo( 0~ , a~ ) =1- 0. 
The question is: when is there a sympJectic em
bedding <P of the ball into the cylinder? Its answer 
is provided by Gromov's celebrated nonsqueezing 
theorem; see Figure 3. 

Theorem 3 [Gromov]. There is a symplectic em
bedding of the ball of radius r into the cylinder of 
radius i\ if and only if r s i\. 

The idea of the proof is very roughly the fol
lowing. For each wo-compatible almost complex 
structure ] the cylinder has a slicing by J-holo
morphic discs of area rr i\ 2 . If the ball is embed
ded in the cylinder, this slicing will induce a slic
ing of the ball; but if ] is suitably compatible with 
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Figure 3. Trying to squeeze a ball into a thin cylinder. 

the embedding, this slicing of the ball has to have 
some slices of wo-area ~ rrr2. Hence we must 
have r s i\. 

This theorem underlies all of symplectic topol
ogy. As the following result shows, the non
squeezing property characterizes symplectomor
phisms. Darboux's theorem implies that if we want 
to find a criterion that characterizes general sym
plectomorphisms, it suffices to do this for sym
plectomorphisms of standard Euclidean space 
(R 2n, w 0 ). Define a symplectic ball (or cylinder) of 
radius r in (R 2n, wo) to be the image of the stan
dard ball (or cylinder) of radius r by a symplectic 
embedding. We will say that a local diffeomor
phism <P has the nonsqueezing property if there 
is no symplectic ball B whose image </J(B) is con
tained in a symplectic cylinder with radius strictly 
less than that of B. 

Theorem 4 [Eiiashberg, Ekeland-Hofer]. If <P is 
a local diffeomorphism of R 2n such that both <P 
and its inverse <P- 1 have the nonsqueezing prop
erty, then cf> is either symplectic or antisymplec
tic, that is, 

</J*(wo) = ±wo. 

Since the nonsqueezing condition involves only 
the images cj>(B) of balls B, it is easy to see that it 
is satisfied by any uniform limit of symplecto
morphisms. Hence we find: 

Corollary 5 [Symplectic rigidity]. The group 
Symp(M, w) is closed in the group Diff(M) in the 
topology of uniform convergence on compact sets. 

This is what I meant by saying in the first para
graph that symplectic geometry is intrinsically 
topological in nature. Not much is yet understood 
about symplectic geometry at this level. 

Symplectic Packing 
Suppose we want to embed k disjoint equal balls 
symplectically into a compact symplectic mani-

NOTICES OF THE AMS 955 



Figure 4. A 4·dimensional ball has a full packing by 4 balls, but 
not by 2. 

k = 

vk(M, w) = 

fold (M, w). What restrictions are there? One way 
to approach this problem is to define 

(M ) Vol (k disj. equal balls in M) 
vk . , m =sup Vol(M, %) 

We say that (M, w) has a full packing if 
vk(M, w) = 1; otherwise, there are packing ob· 
structions. See Figure 4. 

One example that has been fully worked out is 
the case when M is the complex projective plane 
CP2 with the standard Fubini-Study metric. (Equiv
alently one could take M to be the unit ball B2n(l) 
in R Zn .) In this case, results of Gromov, McDuff
Polterovich, and Biran show that vk (M, w) is as fol
lows: 

1 2 3 4 5 6 7 8 ~9 

1 1 3 1 20 24 63 288 1 2 4 25 25 64 289 

The result that vk(CP 2) = 1 for all k ~ 9 is due to 
Biran [B]. 

Biran has also shown that for every symplectic 
4-manifold there is an integer N such that 

vk(M, w) = 1 for k ~ N. 

He proves this by showing that for all c. > 0 there 
is a subset VE of M such that M - VE can be iden
tified with a disc bundle over a Riemann surface 
with a standard symplectic form. Then he shows 
how to fill this disc bundle with balls. The existence 
of this disc bundle uses the deep work of Don
aldson mentioned below, as well as an "inflation" 
technique of Lalonde-McDuff that allows one to 
change the symplectic form so that its volume is 
concentrated near the submanifold. 

Thus symplectic packing is basically flabby: 
with enough balls one can maneuver them into 
shapes that fill the whole space. It is not known 
whether the analogous problem in the Kahler cat-
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egory is similarly flabby. Here one considers em
beddings that are suitably compatible with both the 
holomorphic and the symplectic structure on M 
so that there is a corresponding Kahler form on 
the blow-up. 1 It is not hard to show that the above 
calculations for vk(CP 2 ) apply also to Kahler em
beddings if k ::'> 9. Also, one can show that the 
Kahler equivalent vf(CP2) of vk(CP2) takes the 
value 1 whenever k = d 2 . However, it is unknown 
if vf(CP2) = 1 for all k > 9. This question is related 
to difficult conjectures about Seshadri constants 
and about the structure of holomorphic curves on 
a generic blow-up of CP2 . Biran has recently ob
tained some interesting lower bounds for the num
bers vf(CP2) that involve continued fraction ex
pansions. However, it is as yet unknown whether 
the appearance of these numbers is an artifact of 
his construction methods or whether they reflect 
something intrinsic to the problem. 

Symplectic 4-Manifolds 
In this section we discuss some recent results on 
the existence of symplectic and Kahler structures 
on closed and connected 4-manifolds. Tr..is ques
iion is still not fully understood. The topological 
properties common to all marJfolds with a par
ticular geometric structure can be thought of as a 
large-scale global expression of this structure. 
Thus Donaldson's theorem that every symplectic 
4-manifold has a blow-up that supports a gener
alized symplectic fibration is an illustration of 
how important fibered structures are in symplec
tic geometry. Fibered structures also arise when one 
is trying to construct the most economical em
beddings of balls. 

We begin with some general remarks that con
trast symplectic with Kahler 4-manifolds. 

• It has been known for a long time that there are 
non-Kahler symplectic manifolds. The first exam
ple was known to Kodaira and later rediscovered 
by Thurston. Here M is the nilmanifold obtained 
by quotienting out R4 by the discrete group rthat 
is generated by unit translations in the first three 
directions together with the map 

(x,y,s, t) ...... (x,x+y,s, t+ 1). 

The symplectic form dx 1\ dy + ds 1\ dt descends 
to a form w on M. Note that M can also be con
sidered as made from the manifold yz x s1 x [0, 1] 
by identifying the point (x,y,s,O) with 
(x, x + y, s, 1). Therefore the projection 

1 One way of stating the conditions is as follows: one con
siders embeddings of a Kahler ball (B 2n(r), ]o, w') into 
M that are simultaneously symplectic and holomorphic, 
where ]o is the usual complex structure on the unit ball 
and w' is a Kahler form that integrates to rrr2 over every 
flat ]o -holomorphic 2 -disc through the origin and that 
restricts on the boundary to a form that is pulled back from 
complex projective space via the Hop{ map 
szn- 1 ~ cpn- l. 
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(x, y, s, t) >--+ (s, t) induces a map from M onto the 
torus T 2 whose fiber is also a torus. The mon
odromy (or attaching map) of this fibration has the 
formula (x, y) >--+ (x + y, y). This is an area-pre
serving and hence symplectic map but is not holo
morphic. Therefore M has no obvious Kahler struc
ture. In fact, it is easy to see that the first 
cohomology group H 1 (M, R) has dimension 3. 
This implies that M has no Kahler structure at all 
because of the well-known fact that the odd Betti 
numbers dimH2k+ 1 (M, R) of every Kahler manifold 
must be even. Indeed, dimH2k+ 1 can be written as 
a sum Lp+q=Zk+l dimHP,q, which is even when 
p + q is odd since dimHp,q = dimHq,p_ 

• Gompf showed in 1994 that for any finitely pre
sented group G there is a closed symplectic 4-man
ifold (M4 , w) with fundamental group G. On the 
other hand, there are restrictions on rr1 (M) if M 
is Kahler. For example, the remarks above imply 
that if M has dimension 4, we need the rank of 
H 1 (M) = G I [ G, G] to be even. (There are other more 
subtle restrictions as well, which are at present not 
very well understood.) 

• Gompf-Mrowka (1993) also constructed simply 
connected but non-Kahler symplectic 4-manifolds 
using Donaldson theory. Nevertheless, some results 
seem to imply that symplectic 4-manifolds are 
very similar to Kahler ones. 

• Taubes's structure theorem (1995-96) for the 
Seiberg-Witten invariants of symplectic 4-mani
folds shows that some important features of the 
Kahler case persist in the symplectic case. Using 
this result, Szabo and then Fintushel-Stern con
structed simply connected nonsymplectic 4-man
ifolds with nonzero Seiberg-Witten invariants. It 
follows that the class of symplectic 4-manifolds 
is strictly larger than the class of 4-manifolds with 
Kahler structure and strictly smaller than the class 
of 4-manifolds with nonzero Seiberg-Witten in
variants. It is still not understood exactly what the 
class of symplectic 4-manifolds is. However, as the 
next result shows, symplectic 4-manifolds can be 
considered as a kind of flabby deformation of 
Kahler surfaces. 

• It has been known for a long time that algebraic 
manifolds have blowups that support Lefschetz fi
brations. Since the complex structure on every 
Kahler surface can be slightly deformed to be al
gebraic, it follows that every smooth 4-manifold 
that has a Kahler structure also supports a Lef
schetz fibration. 

Donaldson has recently (199 7) shown that every 
symplectic 4-manifold has a blowup that has the 
structure of a symplectic Lefschetz fibration. Philo
sophically this is akin to showing that every 3 -man
ifold has a Heegaard splitting: in other words, it is 
a general structure theorem that as yet does not 
make clear all topological properties of these man-
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Figure 5. The pencil of subvarieties CA. The axis A of the pencil 
intersects the surface Min the points PI, ... , Pk· 

p 

Figure 6. When the point pis blown up to the exceptional 
divisor I, the lines through p become disjoint. 

ifolds. In view of the importance of this result we 
will spend some time explaining it. 

Lefschetz Fibrations 
Let M c cpN be an algebraic surface. Cut M by a 
pencil P,\, i\. E CP1 , of hyperplanes with axis 
A = CPN- 2. (Here PA is just the set of all hyper
planes through A.) This gives a family of subvar
ieties CA. = M n PA that all go through the set 
M n A; see Figure 5. 

Since M has complex dimension 2 (and so real 
dimension 4), the set M n A is a finite collection 
of points-presuming that A is generic-and the 
CA are complex curves that are nonsingular for all 
but a finite number of i\.. Moreover, for generic A, 
the points in M n A will be nonsingular on all the 
curves CA so that one can make the Cr- disjoint by 
blowing up these points; see Figure 6. 

In this way one gets a family (\ of disjoint 
curves on the blown-up manifold M, and the map 

is a singular holomorphic fibration; see Figure 7. 

Example. Let Ci = {yd for i = 0, 1 be two generic 
conics in CP2. For i\. = [i\.o : i\.1] E CP1 define 

c"' = {i\.oyo+i\.IYI =0}. 

This gives a family of conics, all of them nonde
generate except for three pairs of lines. 

Theorem 6 [Donaldson, 1997]. Every symplectic 
4-manifold M has a blowup M for which there is 
a smooth map f: M- CP 1 such that the follow
ing holds. 
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0 
Figure 7. A Lefschetz fibration. 

• All but finitely many fibers of f are symplec
tically embedded submanifolds. 

• The remaining fibers are symplectically im
mersed with just one double point. Moreover, 
a neighborhood of each of these singular fibers 
has a compatible complex structure. 

Thus one can think of f as a complex Morse 
function, with singularities modelled on the most 
generic singularities in the holomorphic case. In 
particular, the monodromy around each singular 
fiber is given by a Dehn twist. In the complex case 
the singularities must satisfy subtle global com
patibility conditions that are not fully understood. 
However, there are no such conditions in the sym
plectic case. If f: M- CP 1 is a singular fibration 
as above such that the fibers support a smooth fam
ily of cohomologous symplectic forms that are 
compatible with the local structure near the sin
gular fibers, then there is a compatible symplec
tic form n on M provided only that there is a co
homology class a E H 2(M) that restricts on the 
fibers to the class of the symplectic form. 

To prove this theorem, Donaldson develops an 
"almost holomorphic" analysis that allows him to 
mimic the proof for algebraic manifolds. Very re
cently, he completed the generalization of this ar
gument to higher dimensions, showing that every 
closed symplectic manifold has a suitable blowup 
that supports a symplectic Lefschetz fibration; see 
also Auroux [Au]. 

Groups of Automorphisms 
We come to the last of the areas in which I am con
trasting symplectic with Kahler geometry. The 
group Sympo(M, w) of all symplectomorphisms of 
M that are symplectically isotopic to the identity 
was introduced earlier. I will write Isoo(M, ], w) (or 
simply Isoo(M)) for the identity component of the 
group of isometries of the (closed) Kahler mani-

NOTICES OF THE AMS 

fold (M, J, w) when this is provided with the cor
responding metric BJ· It is well known that this is 
a compact Lie group (often trivial). Further, be
cause the symplectic form w on a Kahler manifold 
is harmonic with respect to the Kahler metric and 
because a harmonic form is unique in its coho
mology class by Hodge theory, the form w is pre
served by all isometries that fix its cohomology 
class [w]. Hence all elements of Isoo(M) preserve 
w and therefore also preserve the complex struc
ture]. 

Some 4-Dimensional Examples 
First of all, let me describe some cases in which 
these two groups are closely related. Note that 
they can never be equal, since Sympo(M, w) is in
finite-dimensional. 

• If the complex projective plane CP2 is given its 
standard structure, Isoo(CP2) is the projective uni
tary group PU(3), while Sympo(CP2, w) deforma
tion retracts to PU(3). 

• Let w" be the symplectic form (1 + A)O"o EEl 0"1 

on S2 x sc., where A ~ 0 and where the O"i 

are area forms on 5 2 of area 1, and let ]split 
be the product almost complex structure. 
Then Isoo(S 2 X S2,]splito w") is the product 
S0(3) x S0(3) for all A. On the other hand, Gromov 
(1985) proved that Sympo(S2 X 5 2 , w") deforma
tion retracts to S0(3) x S0(3) if and only if A= 0. 
Moreover, it has been shown by Abreu (1997) and 
Abreu-McDuff that Sympo(S2 x S2 , w") does not 
have the homotopy type of a compact Lie group 
when A > 0. In fact, when k- 1 < A ::; k, this group 
incorporates the isometry groups of the k + 1 
different complex structures Jo = ]split• h, ... , lk 
on 5 2 X 5 2 that are compatible with the Kahler 
form w". Similar results are true for the blowup 
of CP2 at one point. However, nothing similar is 
known about most other manifolds, even one as 
simple as T4 . 

It is obviously unreasonable to expect that the 
symplectomorphism group would be homotopy 
equivalent to the group of Kahler isometries in gen
eral. However, the next part of the discussion aims 
to show that some features of the Kahler case do 
persist in the general case. 

The Group of Hamiltonian 
Symplectomorphisms 
Let us write Hiso(M) for the intersection of the 
isometry group Iso(M) with the group Ham(M, w) 
of Hamiltonian symplectomorphisms. The Lie al
gebra of Hiso(M) may then be identified with a fi
nite-dimensional space of smooth functions H on 
M, normalized by the condition that the mean 
value fM H wn is zero. (As always, we assume that 
M is closed, that is, compact and without bound
ary.) Moreover, the exponential map is just the 
time one map of the corresponding flow: 
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Since the exponential map is surjective when the 
group is compact, it follows that every element <P 
of Hiso(M) is the time one map ¢H of a Hamil
tonian function H : M - R. Now, every critical 
point of H gives rise to a fixed point of ¢H, since 
the generating vector field XH of the flow <Pf sat
isfies the equation t xH w = dH and so vanishes at 
such critical points . It follows that for every 
¢ E Hiso(M) the number of its fixed points is at 
least as great as the number of critical points of a 
generating Hamiltonian H. Thus 

#Fix¢~ #CritH~ I dimHi(M,R), 

for all¢ E Hiso(M). 

Arnold's famous conjecture is that the above 
statement remains true for every Hamiltonian sym
plectomorphism whose fixed points are all non
degenerate.2 This was finally proved in 1996 for 
all symplectic manifolds by the combined efforts 
of many mathematicians, among them Floer, Hofer
Salamon, Fukaya-Ono, and Liu-Tian. Thus: 

Theorem 7 [Arnold's conjecture]. If (M, w) is 
any compact symplectic manifold and 
¢ E Ham(M) has no degenerate fixed points, then 

#Fix¢~ IdimHi(M,R). 

Note that it is essential here that <P be Hamil
tonian. For example, the rotation (x, y) ..... (x + t, y) 
of the torus T 2 is a non-Hamiltonian symplecto
morphism with no fixed points. 

Hamiltonian Loops 
Our final result concerns a curious and recently dis
covered property of Hamiltonian loops. First ob
serve that any loop { <Pt} E Diff(M) generates a 
homomorphism 

oq,: H*(M)- H*+1(M) 

that takes a k-cycle Z in M to the (k + 1)-cycle 
51 X Z- M swept out by the action 

51 X M- M: (t,x) ..... </Jt(X). 

2 A fixed point x of ¢ is said to be nondegenerate if the 
graph of ¢ in M X M meets the diagonal transversally 
at (x, x). In the Kahler case discussed above there is no 
need for this hypothesis, since the fact that cf> is an isom
etry implies that H is a Morse-Batt function. In particu· 
lar, if it has degenerate critical points, then there are in
finitely many of them. We restrict here to the 
nondegenerate case for the sake of simplicity: there is a 
corresponding conjecture in the general case that has not 
yet been proved for all manifolds. There are also conjec
tural homotopy-theoretic lower bounds for #Fix¢ that 
have also not yet been established. 
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Figure 8. The cycle oq,(Z). 

See Figure 8. Clearly, the map oq, depends only on 
the homology class of the loop { cf>t} in the space 
of continuous self-maps of M. 

This map oq, can be expressed geometrically in 
terms of symplectic fibrations. Given a loop cf>t of 
symplectomorphisms of M, one can construct a fi
bration P q, - 52 with fiber M by thinking of cf>t as 
a clutching function, viz: 

Pq, MxD+uq,,MxD-
1 j 

5 2 D+ uD- . 

It is not hard to show that the loop cf>t is isotopic 
to a Hamiltonian loop exactly when there is a 
symplectic form Q on P q, that restricts to the 
form w on each fiber M. Further, the map 
oq,: Hk(M)- Hk+l(M) is precisely the boundary 
map in the Wang exact sequence for the fibration 
Pq,- 52. 

Recent work of Lalonde-McDuff-Polterovich 
[LMP], which builds on ideas of Seidel, has shown 
that the map oq, vanishes identically on rational 
homology when <P is a Hamiltonian loop. Thus we 
have the following result. 

Proposition 8 [LMP]. If (P q,, Q) is a symplectic 
manifold that fibers over 5 2 with symplectic fiber 
(M, w), then there is a vector space isomorphism 

H*(Pq,,Q) ~ H *(M,Q)®H*(S2,Q). 

This result generalizes in the Kahler case. Let 
us say that a fibration M - P - B with the prop
erty that H *(Pq,, Q) is additively isomorphic to 
H* (M, Q) 0 H* (52 , Q) is cohomologically split. 
Then Deligne showed that every holomorphic sub
mersion from a Kahler manifold P to a base man
ifold B is cohomologically split. It is not yet known 
whether a similar result holds in the symplectic 
case, although there is a good notion of Hamil
tonian fibration that generalizes the idea of a holo
morphic submersion. (This is explained in the new 
edition of [MS] as well as in forthcmning work by 
[LMP].) The fact that at least some of these results 
on fibrations carry over to the symplectic case is 
yet another indication both of the naturality of 
fibered structures in symplectic geometry and of 
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the special nature of Hamiltonian symplectomor
phisms. 
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Where Mathematics 
Meets the Internet 

Introduction 
The Internet has experienced a fascinating evolu
tion in the recent past, especially since the early 
days of the Web, a fact well documented not only 
in the trade journals but also in the popular press. 
Unprecedented in its growth, unparalleled in its het
erogeneity, and unpredictable or even chaotic in 
the behavior of its traffic, "the Internet is its own 
revolution," as Anthony-Michael Rutkowski, former 
executive director of the Internet Society, likes to 
put it. At the same time, folklore has it that math
ematics lies at the heart of Internet operation. 
After all, the argument goes, mathematics is the 
language of computers, and the Internet is cur
rently connecting tens of millions of them and 
still doubling every year [Lo98]. Yet the Internet is 
a new world, one where engineering reality wins 
over tradition-conscious mathematics and requires 
"paradigm shifts" that favor a combination of 
mathematical "beauty" and high potential for con
tributing to pragmatic Internet engineering. In this 
article we take a look at how the Internet differs 
in fundamental ways from the conventional voice 
networks, how the (r)evolution of the Internet is 
impacting the world of mathematics in the small 
as well as in the large-both on how mathematics 
is done and, for understanding the network itself, 
on what sort ofmathematics is done-and why this, 
in turn, makes Internet engineering a gold mine for 
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new, exciting, and challenging research opportu
nities in the mathematical sciences.l 

Teletraffic Theory and Internet 
Engineering 
The term "teletraffic theory" originally encom
passed all mathematics applicable to the design, 
control, and management of the public switched 
telephone networks (PSTN): statistical inference, 
mathematical modeling, optimization, queueing 
and performance analysis. Later its practitioners 
would extend this to include data networks such 
as the Internet too. Internet engineering, an activ
ity that includes the design, management, control, 
and operations of the global Internet, would thus 
become part of teletraffic theory, relying on the 
mathematical sciences for new insights into and 
a basic understanding of modern data communi
cations. However, from its early days the Internet 
emphasized engineering and experimentation and 
was less concerned with mathematics and theory. 
In fact, some in the Internet community are quick 
to point out that today's Internet "works" because 
it ignored mathematics-in particular, teletraffic 
theory-and herein lies an interesting tale. 
Mathematics and POTS 
For someone living in an industrialized country, 
what is the likelihood of not getting a dial tone 
when trying to make a phone call?2 Now, what 
about not being able to connect to a popular Web 
server over the Internet? 

The answers to these questions range from once 
in a month or year in the first case to once in an 
hour or day in the second case. Indeed, traditional 

l Note that this article is not intended to provide a com
prehensive bibliographical guide to the latest develop
ments and advances in this area; for such a guide the in
terested reader may want to consult, for example, the 
recent survey paper [WTE96]. 

2 Here we mean a voice call. We address the interesting 
case of dialing up to an Internet Service Provider below. 
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teletraffic theory-as applied to POTS (plain old 
telephone service)-has arguably been one of the 
most successful applications of mathematical tech
niques in industry. It has led to first-rate tele
phone networks whose quality of service we fully 
rely on and take for granted. It has enabled enor
mous efficiencies in the deployment and day-to
day operations of telecommunications networks 
and has resulted in near-universal telephony 
throughout the industrialized world. Among the 
main reasons for this tremendous success of tele
traffic theory and practice in traditional telephony 
are the highly static nature of conventional PSTNs 
and a well-defined and ever-present notion of lim
ited variability, a trademark of homogeneous sys
tems where one can talk about "typical" users and 
"generic" behavior and where averages describe 
system performance adequately. Another impor
tant reason has been the special appeal of the 
most widely used models to the engineering com
munity, mainly because of their simplicity, phys
ical interpretation, and practical relevance: they re
quired only a few inputs that could be readily 
estimated in practice. 

The static nature of traditional PSTNs con
tributed to the popular belief in the existence of 
"universal laws" governing voice networks, the 
most significant of which is the presumed Poisson 
nature of call arrivals at links in the network where 
traffic is heavily aggregated, such as at interoffice 
trunk groups. This law states that call arrivals are 
mutually independent and that the call interar
rival times are all exponentially distributed with 
one and the same parameter A. 

Equivalently, if X= (Xk : k 2: 1) denotes the 
number of call arrivals in successive, nonoverlap
ping time intervals of length M > 0, then X is the 
increment process of a Poisson process with pa
rameter A if and only if the random variables Xk 
are independent and identically distributed with 

P[Xk = n] = e- Mt (Al\~)n, 
n. 

(1) n 2: 0. 

Traffic models such as the Poisson process, whose 
full dynamics can be described with one or just a 
few parameters, are termed parsimonious, a highly 
desirable property for reasons we develop later. 

The Poisson law has remained valid for model
ing purposes for at least fifty years. So has a re
lated invariant of POTS traffic that specifies that 
call "holding times" (durations) follow more or 
less an exponential distribution. Three other im
portant teletraffic laws are: growth rates are highly 
predictable, allowing for fine-tuned short- and 
long-term capacity planning; network controls and 
operations are fully centralized, so one can envi
sion taking advantage of information about the net
work's global state; and offered services are strictly 
regulated and monitored. 
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On the other hand, the static PSTN environment 
has resulted in a steady decline of the perceived 
importance of continued measurements and has 
emphasized instead the need for analytical tech
niques. While teletraffic theory was originally based 
on empirical studies and on traffic measurements 
that were collected laboriously from the public 
telephone networks,3 soon the belief in the Pois
son process and the exponential distribution as 
"universal laws" for POTS overcame the curiosity 
associated with collecting and analyzing more 
data. Moreover, new mathematical results pro
vided a sound physical basis for the observed Pois
son nature of call arrivals on trunk groups. As an 
example, the Palm-Khintchine theorem states that 
the superposition of many independent and prop
erly normalized renewal processes-each one de
scribing the call arrivals on a single phone line
forms a Poisson process. The resulting traffic 
models were, in general, mathematically tractable 
and could be used to predict accurately many per
formance measures of interest. Queueing theory 
was born. A faith in "true" traffic models took 
over, the need for further traffic measurements was 
glossed over, and the main focus shifted to turn
ing queueing theory into a full-fledged math
ematical discipline. 

Ironically, the complacency engendered by this 
mathematical elegance and (particularly) success 
has recently been rocked by changes in the "sta
tic" world of telephony. Fifty-year-old patterns of 
telephone use, the bedrock of the teletraffic mod
eling success story, now have been greatly under
mined by two major new uses of the telephone net
work. These changes began with the advent of 
faxes in the 1980s and have continued and become 
more drastic with the popularity of the Web. 

The key change is that telephone calls used for 
fax transmission and Internet access have statis
tical characteristics dramatically different from a 
typical voice call. They tend to be significantly 
longer and much more variable in their duration 
than a voice call, and their numbers have recently 
increased dramatically, especially in terms of In
ternet access calls. Both types of calls are now 
playing havoc with the existing PSTN engineering 
infrastructure designed to deal with voice calls 
only. In some places, call "blocking" has increased 
to unacceptable levels, especially during late 
evening hours (popular with Web surfers), and ad 
hoc engineering methods have become necessary 
to prevent temporarily Internet access calls from 
saturating access to the public telephone network. 
Clearly, theory no longer meets reality, and as are
sult capacity planning becomes dicey and inexact. 
Concentrated, industry-wide efforts for off-load
ing Internet traffic from the PSTN are under way. 

3 Pioneering work by Erlang, Palm, Wilkinson, and others 
over half a century ago. 
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Goodbye Poisson 
One might expect that the voice network model
ing success story would enjoy another triumph 
when applied to data networks, and indeed this has 
been attempted. But in fact much of the voice traf
fic modeling has proven nothing short of disastrous 
when applied to data networks, for the simple but 
profound reason that the rules all change when it 
is computers and not humans doing the talking. 

Voice traffic has the property that it is rela
tively homogeneous and predictable and, from a 
signaling perspective, spans long time scales. Con
sequently, many concurrent voice connections can 
be easily "multiplexed" to share a common (ex
pensive) wire or "link" by allocating a fixed amount 
of the link's capacity to each connection. When a 
new call request arrives, it is easy to determine 
whether a given link has sufficient capacity to 
carry the additional load. As a result, voice net
works have been engineered in a circuit-switching 
fashion. That is, the "routers" internal to the net
work, which are responsible for forwarding traf
fic from one link to the next so that it ultimately 
reaches its destination, keep track of each cur
rently active connection and when new traffic ar
rives, look up its corresponding connection to de
termine where to forward the traffic. The principal 
abstraction is known as providing "virtual cir
cuits", because the network behaves as if it pro
vides a direct circuit from the traffic source all the 
way to its destination. 

In contrast to voice traffic, data traffic is much 
more variable, with individual connections rang
ing from extremely short to extremely long and 
from extremely low-rate to extremely high-rate. 
These properties have led to a design for data net
works in which each individual data "packet" or 
"datagram" transmitted over the network is for
warded through the network independently of pre
vious packets that may have been transmitted by 
the same connection. Each packet is self-contained, 
and the routers need only inspect the "header" of 
the packet to determine its destination and forward 
it through the network. Consequently, the routers 
do not keep track of each currently active con
nection. 

This shift away from circuit-switching toward 
packet-switching has profound implications. On 
the one hand, it results in highly efficient net
works. Any time capacity is available in the net
work, newly arriving packets can benefit from it. 
Each packet in the network competes with all the 
others-if there happens to be little competing 
traffic along a particular path, then a connection 
using it can enjoy the entire "bandwidth" of the 
path and transfer its data very quickly. If many con
nections compete along the same path, then each 
will receive a (perhaps unfair) portion of the avail
able bandwidth. In addition, packet-switching buys 
enormous robustness: it enables networks to route 
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transparently around router or link failures with
out perturbing active connections. Routers have no 
problem accepting the rerouted traffic because, as 
far as they can tell, it is not in any way "new" traf
fic-they have no notion of "current" traffic and 
hence no problem accepting traffic they did not 
know existed until that very moment -a situation 
very different from a circuit-switched network, in 
which the routers cannot easily accept rerouted 
traffic because they have no knowledge of the cor
responding virtual circuit. 

However, links can become overloaded because 
packets arrive for transmission along them at rates 
exceeding the capacity of the link. Such packets will 
be "buffered", awaiting transmission along the 
link, but if the excess rate is sustained-a condi
tion termed "congestion"-then ultimately the 
buffers in the routers will fill up, and some pack
ets must be discarded or dropped. To ensure that 
sources behave properly in the presence of con
gestion in the network, the protocols used for 
transmitting data in the Internet include end-to-end 
congestion control mechanisms that decrease au
tomatically the rate at which data are transmitted 
when congestion is detected. An important con
sequence of the use of congestion control is that 
traffic in the network is shaped by the conditions 
each connection has encountered in its past. Thus, 
Internet traffic includes a basic mechanism that in
troduces significant, complicated correlations 
across time as well as complex interactions among 
the active connections. 

A damaging legacy of the telephony influence 
on data network research was a virtually complete 
absence in the 1970s and 1980s of attempts to val
idate crucial modeling assumptions against actual 
data network traffic measurements. Yet, just a few 
measurement studies suffice to discover that data 
traffic is highly variable or very bursty. That is, it 
does not come at a steady rate, but instead in 
starts and fits with lulls in between. The term 
"bursty" has a readily understood intuitive mean
ing, but it turns out that nailing down its precise, 
mathematical meaning has profound implications 
for developing mathematical models of network 
traffic. The natural approach for getting a handle 
on burstiness is to define it in terms of a time 
scale over which activities and lulls occur. For tele
phony, this time scale is related to the rate A of 
the Poisson process (1) that describes the dynam
ics of call arrivals. For example, if i\ = 1001 sec, then 
the time scale ofburstiness is around 10 msec, and 
periods of sustained greater-than-average activity 
or sustained lower-than-average lulls over much 
smaller or larger time scales occur with rapidly van
ishing probability. 

However, practitioners have long observed that 
traffic bursts in data networks do indeed occur on 
many different time scales and that such multiscale 
burstiness simply does not fit the world of tradi-
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model to the mean and variance of the mea
sured sample. More elaborate modeling could 
be done, but the end effect (see below) would 
be the same. 

We then observe visually the burstiness of 
the original trace and the synthetic trace as we 
vary the time scale of observation. The top 
row shows a randomly selected subset of each 
trace on a time scale of 100 msec; that is, each 
point in the plots reflects the number of pack
ets observed during a 100 msec interval, for a 
total of 6 sec. The second row shows a time 
scale a factor of ten larger: now, each point re
flects the number of packets per 1 sec, span
ning 60 sec total. The black regions illustrate 
from where the plots in the row above were 
made. A key point is that we not only have in
creased the scale of the X-axis by a factor of 
10, but we have done the same to the Y-axis. 
With the third row we have again increased the 
scale in both X and Y by a factor of ten and 
in the final row by another factor of six, such 
that here the plots span the entire hour of the 
traces. 

The difference between the Poisson model 
and the measured traffic is obvious and strik-

60o ing: as the time scale increases, the Poisson 
traffic "smooths out", becoming quite tame, 
while the measured traffic shows no such 
predilection. This difference is absolutely cru
cial from an engineering perspective: traffic 
that behaves as shown in the left column can 
be easily engineered for. Above a certain time 
scale there are no surprises-everything boils 
down to knowing the long-term arrival rate-

Figure 1. Synthesized traffic from a Poisson model vs. Internet traffic 
to which its mean and variance were fitted, viewed over three orders 
of magnitude. 

no need for big buffers in routers or switches, 
no reasons for being conservative in choosing 
safe operating points for engineering back
bone trunks, and why even think of user-per
ceived quality of service as being a relevant 
issue? In stark contrast, measured traffic like 
that shown in the right column is wild, re
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tional Poisson-based traffic modeling. The Poisson 
framework does not even provide a vocabulary 
for discussing burstiness of this sort.4 Figure 1 is 
a visual demonstration of the failure of Poisson 
modeling to capture the burstiness present in ac
tual network traffic . The plots were generated 
based on an hour-long trace of Internet traffic col
lected off a network link connecting a large cor
poration to the Internet.5 From this trace we syn
thesized another, hour-long series of packet 
arrivals created by fitting a simple Poisson-based 

4 Indeed, we find researchers falling back on metaphors 
to try to characterize their observations: "traffic 'spikes' 
(which cause actual losses) ride on longer-term 'ripples', 
that in turn ride on still longer-term 'swells'." [FL91} 

5The measurements were gathered by]. Mogul in 1995 
and are available from the Internet Traffic Archive, 
http:// www.acm.org/sigcomm/ITA/. 
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mains so even on quite coarse time scales, and 
plays havoc with conventional traffic engineering: 
routers require big buffers to accommodate the 
traffic fluctuations across many time scales; in 
the absence of any effective controls, safe operat
ing points have to be set conservatively because 
the traffic can saturate the link at any time and over 
any time scale and adequate overall network per
formance can no longer be taken as a guarantee 
of happy individual users. 

The edifice of Poisson modeling repeatedly told 
Internet network engineers to expect the behavior 
shown on the left -but what they really observe is 
the rollercoaster ride on the right! The Internet en
gineering community has thus come to consider 
teletraffic theory as irrelevant (and actually detri
mental) to the development of the Internet. More 
specifically, it has criticized the Poisson-based ap-
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proach on grounds that the models: (i) have lit
tle in common with network engineers' prac
tical experience observing their networks; (ii) 
are theoretical constructs based on assump
tions lacking validation against measured data, 
especially when extended with additional pa
rameters for describing burstiness; (iii) are too 
complex to aid in developing intuition or a 
physical understanding of actual network traf
fic dynamics ("black boxes"); and (iv) require 
inputs (parameter estimates) that, in practice, 
cannot be specified, collected, or estimated. 
Hello Fractals 
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Many networking experts argue that the only 
way to gain an in-depth understanding of data 
network traffic is-simply put-doing away 
with teletraffic tradition and starting from 
scratch. Interestingly, mathematics, which has 
been largely responsible for the success story 
of teletraffic theory for the voice network, has 
recently provided strong ammunition in sup
port of the networking experts' arguments. 
However, as voice traffic turns out to differ 
drastically from data traffic, so too do the un
derlying mathematical ideas and concepts. The 
relevant mathematics for POTS is one of lim
ited variability in both time-traffic processes 
are either independent or have temporal cor
relations that decay exponentially fast-and in 
space; i.e., the distributions of traffic-related 
quantities have exponentially decaying tails. 
But for data networks, the mathematics is one 
of high or extreme variability. Statistically, tem
poral high variability in traffic processes is 
captured by long-range dependence, i.e., auto
correlations that exhibit a power-law decay. 
On the other hand, extreme forms of spatial 
variability can be described parsimoniously 
using heavy-tailed distributions with infinite 
variance, i.e., probability distributions F with 
the property that for large x-values, 

Figure 2. Synthesized traffic from a simple fractal model vs. Internet 
traffic to which its mean, variance, and Hurst parameter (H) were 

(2) 

where K1 is a positive finite constant that does not 
depend on x and where the tail index f3 is in the 
interval (0, 2). This property is, for example, sat
isfied by the well-known family of "Pareto distri
butions", originally introduced for modeling the 
distribution of income within a population. 

It turns out that power-law behavior in time or 
space of some of their statistical descriptors often 
cause the corresponding traffic processes to exhibit 
fractal characteristics. In the present context, we 
say that a traffic process has fractal characteris
tics if there exists a relationship between certain 
quantities Q of the underlying process and the res
olution T, of the general form 

(3) 
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fitted, viewed over three orders of magnitude. 

where Kz is a positive finite constant that does not 
depend on T. Here T denotes a resolution in time 
or space at which Q is evaluated, and (3) specifies 
how Q must vary as a function of the resolution 
T; f( ·)is a simple, often linear, function of D, and 
D is a fractal dimension. To declare fractality, the 
above relationship is supposed to hold for a range 
of different T-values, with a value of D that is less 
than the embedded dimension. 

Fractal concepts have been nonexistent in tele
traffic theory. Yet a look at Figure 1 (right side) 
shows fractal-like behavior over a wide range of 
time scales, from hundreds of milliseconds to 
seconds to tens of seconds and beyond. In fact, 
Figure 2 shows the same sort of plot as in 
Figure 1, except now instead of using a Poisson-
based model, we use a very simple mathematical 
model called fractional Gaussian noise that is 
strictly fractal in a sense to be made precise shortly. 
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Figure 3. Variance-time plot for measured Internet traffic. The 
steep downward line to the left corresponds to the variance-time 
plot expected for Poisson traffic. 
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For now, a covariance-stationary Gaussian process 
X = (Xk : k 2 1) is called a fractional Gaussian noise 
withHurstparameter HE [0.5 , 1) if the autocorre
lation between Xn and Xn+k. k 2 0, is given by 
cor(Xn,Xn+k)=~(ik+ 112H -Ziki 2H +lk -11 2H). 

Along with fitting the model to the measured traf
fic's mean and variance, it requires one extra pa
rameter, the Hurst parameter H, which quantifies 
the strength of the fractal scaling. Visually, the syn
thesized traffic using the fractal model is in the 
right ballpark, and we can achieve this using only 
one additional parameter! This last comment is a 
crucial property of the fractal modeling approach: 
it preserves parsimony, meaning that the model is 
sufficiently simple that we have some hope of ap
plying it across a wide range of conditions with
out requiring too many guesses as to how to set 
its parameters. 

In view of the general skepticism that exists in 
the different circles in the mathematical commu
nity concerning the need, usefulness, and appro
priateness6 of fractals, what can we say about frac
tal-like scaling in measured data network traffic? 
To examine this question, we call a discrete-time, 
covariance-stationary, zero-mean stochastic 
process X = (Xk : k 2 1) exactly self-similar or frac
tal with scaling parameter HE [0.5, 1) if, for all lev
els of aggregation or "resolution," m 2 1, 

x<m) = mH-1 X, 

where the equality is understood in the sense of 
finite-dimensional distributions and where the ag
gregated processes x<m) are defined by: 

6see, for example, the recent survey by Avnir et a/. 
[ABLM98] that reports, for all the Physical Review jour
nals from 1990 to 1996, a scaling range of experimentally 
declared fractality that averages a mere 1.3 decades (or
ders of magnitude, base 1 0). 
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k 2 1. 

For example, the fractional Gaussian noise process 
introduced earlier is exactly self-similar with scal
ing parameter equal to the Hurst parameter. It is 
easy to check that for an exactly self-sinlilar process 
with scaling parameter H, the functional rela
tionship given by 

Varx<ml = K1m2H -Z 

holds and fits the form of (3). The resulting linear 
log-log representation of Varx<ml vs. m is called 
the variance-time plot. An illustration of it based 
on the Internet traffic trace used for Figures 1 and 
2 is shown in Figure 3. Clearly, the observed scal
ing range spans three decades, indicating com
pelling evidence of fractal-like scaling. In other 
traces from different networks, scaling ranges 
spanning three to five decades are common. 

When assessing the validity of describing a 
process using a self-sinlilar model, one must be 
very careful not to mistake actual nonstationari
ties (e.g., connection arrival rate varying with time) 
for highly variable but stationary fractal behavior. 
The two can appear very similar, both to the eye 
and to a number of statistical tests. However, this 
concern can be addressed by making good use of 
the very large size of network traffic traces. For ex
ample, we can extract numerous five-minute por
tions of a trace, analyze them for possible fractal 
behavior, and then compare the results to those 
for neighboring five-minute portions, and also to 
encompassing ten-minute portions, to see if the 
analyses yield consistent results, which then sup
port arguing that the data are well modeled as 
stationary. Ordinarily, this process might encounter 
problems as we run out of data points and the sub
samples become too small for compelling analy
sis. But for network traffic, we have "data to burn". 
In turn, this motivates the development of novel 
statistical techniques that exploit fully the im
pressive sample sizes and replace traditional con
cepts that have been fine-tuned over the years to 
work to perfection when the sample size is small. 
As shown above, these new methodologies have lit
tle in common with traditional inference tech
niques such as assessing goodness-of-fit or hy
pothesis testing, but instead demonstrate how the 
concept of "borrowing strength from large data 
sets", coined by]. Tukey, applies in practice and 
can result in compelling evidence for, in this case, 
the fractal nature of Internet traffic. 

Why Getting to Know the Internet Is 
Painfully Hard 
Although the finding of the fractal nature of In
ternet traffic can be viewed as a promising start 
toward solid characterizations of Internet traffic, 
the truth is that it has barely made a dent, because 
there are a number of often underappreciated fea-
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tures that make it immensely difficult to char
acterize and understand the Internet in any 
sound fashion. Each property reflects a form 
of change-the fact that virtually nothing about 
the network is "typical" in any sense. There is 
change over time, between sites, and in the 
basic assumptions about how the network is 
used [Pa94]. 

The Changing Internet 

(X) 

0 

USENET Traffic Volume 

0 

0 

The first, basic element of change concerning 
the Internet is that of growth. Simply put, the 
network grows exponentially, has done so for 

>. 
well over a decade, and shows no signs of 8 '0 
slowing down. Figure 4 illustrates one growth 
statistic: the volume of traffic in bytes per day 
flowing through the USENET bulletin board 
system. The data start in 1984 and continue 
to 1994. The measurements fit beautifully a 
straight line, reflecting sustained exponential 
growth of about 80% per year for over a decade 
(note log-linear scale). Clearly, Internet growth 
is nothing new-it in no way began with the 
Web-and current statistics are consistent with 
the growth continuing completely unabated. 

Another respect in which the Internet ex-
hibits striking change concerns characteris-
tics of its traffic as measured at different sites 
and moments in time. For example, a 1991 
sample of Internet traffic at a research labo-
ratory found that about 67% of the data bytes 
going into or out of the site were from use of 
the Internet's standard file transfer protocol, 
FTP. Yet, at the same point in time, a sample 
of a university's traffic found that only 18% of 
the data bytes were from FTP. For another uni
versity the figure was 50%. Clearly, if researchers 
studied just one of these sites, regardless of how 
carefully, they would have come to a conclusion 
completely incorrect for some other Internet sites! 

The same problem also occurs over modest 
amounts of time. An October 1992 sample of file 
transfer (FTP) traffic at a research laboratory found 
that the median data transfer size was 4,500 bytes. 
This median was computed over more than 60,000 
transfers-presumably a highly robust statistic. 
Yet five months later, the same statistic computed 
over more than 80,000 transfers yielded 2,100 
bytes, less than half the earlier value! In March 1998 
the same median, now computed over 450,000 
transfers, was 10,900 bytes. Thus, regardless of 
how diligently one studied any one of these three 
points in time, conclusions about this "highly ro
bust" statistic were grievously inaccurate for the 
other points in time! 

Another basic source of problematic Internet 
change concerns the extremely rapid advent of 
new applications. In October 1992 the aforemen
tioned research lab participated in a total of forty
five WWW connections over the entire month. But 
in the months that followed, the Web exploded, and 
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Figure 4. Bytes per day sent through the Internet's USENET bulletin 
board system. Data courtesy of R. Adams. 

that same site's Web traffic began to double every 
six weeks and continued doing so for two entire 
years. Today the site participates in more than 
half a million WWW connections each day. From 
the perspective of Internet researchers, the Web 
came from out of nowhere. No one, not even its 
staunchest proponents, had predicted such rapid 
success in their wildest dreams. Worse, its traffic 
has properties that until then were not common 
in the Internet. Carefully considered extrapola
tions regarding future traffic became obsolete vir
tually overnight!? 
Toward Scientific Inference 
Clearly, if one's goal is to understand and predict 
Internet behavior in any sound fashion, then the 
difficulties outlined in the previous section must 
be sobering; they demonstrate that there are enor
mous hurdles to overcome in terms of how rapidly 
the network changes and the great diversity em
bodied within it. One approach for dealing with the 
pace at which the Internet changes, as well as with 

?we note that this phenomenon is not unique to the Web. 
Other applications have also exploded. The Web-so far
is the only one that has continued to explode for more than 
a few years. 
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its extreme heterogeneity, is to base findings about 
the Internet on careful examinations of a wide 
range of Internet measurements, taken at differ
ent points in time, at different points in the net
work, and under a variety of different networking 
conditions. However, this approach has its own 
drawbacks: not only does it mean diligent and im
mensely time-consuming "digging around" in data, 
but statistical inference as it is currently taught and 
practiced has little to offer when faced with the task 
of drawing statistically sound conclusions from a 
large number of large data sets. Conventional sta
tistical inference emphasizes the analysis of sin
gle data sets that are typically small, works to near 
perfection when it comes to the testing of "true 
models" using small samples, and has developed 
over the years an arsenal of techniques and tools 
that help an analyst "squeeze a data set dry" [Ch95]. 

What Internet traffic researchers instead re
quire are inference methods that can fruitfully 
span a large collection of high-volume data sets. 
They need tools for searching for lawlike rela
tionships across different data sets that general
ize to a wide range of different conditions. These 
approaches define what is generally called scien
tific inference. They have a long history in the 
physical sciences but have been all but ignored in 
the social sciences and in the traditional statistics 
literature. To study Internet traffic, we want sci
entific inference for what]. Tukey calls "broadening 
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the basis", which means trying to uncover traf
fic invariants, i.e., features in traffic that are 
insensitive to the constantly changing condi
tions that networks experience. Such an ap
proach emphasizes building intuition and phys
ical understanding over traditional black-box 
descriptions or conventional data fitting. At the 
same time, scientific inference provides the 
proper framework for Internet traffic re
searchers who are desperate for parsimonious 
models of Internet traffic: any model with an 
immodest number of parameters is doomed to 
impracticality, because knowledgeable re
searchers know there is no hope of assigning 
meaningful values to all of the parameters. 
Put another way: parsimony in the context of 
Internet traffic is achievable only if the search 
for traffic invariants turns out to be success
ful. 

Is There Hope? Is There Math? 

Unfortunately, there exist no scientific infer
ence recipes for the identification of traffic 
invariants in an abundance of high-quality, 
high-volume data sets of Internet traffic mea-
surements. One can, of course, still try to find 
invariants by diligent manual analysis and hard 
or unconventional thinking. Any successfully 
identified invariant becomes worth its weight 
in gold, as it offers hope that some sort of co
herent and parsimonious model of the net-

work might actually prove attainable. In the fol
lowing we outline briefly what we consider to be 
some of the successfully identified invariants to 
date. 

First, while Poisson models have been decisively 
rejected as a basis for characterizing the arrivals 
of individual data packets in the Internet, there is 
solid evidence that these models do apply for the 
much more modest domain of characterizing the 
"arrivals" of humans to the Internet. That is, the 
times at which people begin using the Internet for 
a specific task do indeed conform to a memory
less process with an arrival rate that can be deemed 
constant over time intervals of many minutes to 
perhaps an hour. This invariant is based on data 
sets of Internet-related measurements that contain 
information about the start times of, for example, 
TELNET and FTP connections [PF95] or WWW ses
sions [FGWK98], collected over a number of years 
and at numerous locations. 

Another, much more intriguing invariant is that 
when considering the sizes (in number of bytes or 
packets) or durations (measured in seconds) of a 
set of network sessions or connections, one al
most always finds that the empirical distribution 
exhibits the heavy-tailed property (2), with f3 < 2 
and sometimes even f3 ~ 1. These cases indicate 
extreme variability: f3 < 2 means that the traffic 
process at hand is well modeled as exhibiting 
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infinite variance, and in the case {3 ~ 1 as having 
an infinite mean. 

Figure 5 illustrates that these heavy tails are very 
well grounded in measured data. The data for this 
plot came from a day's WWW traffic at a large re
search laboratory. The day was chosen arbitrarily 
from (literally) hundreds of days' worth of recorded 
traffic. We now look at the size of each WWW con
nection. All in all, there were 226,000 connections. 
If we restrict ourselves to those connections trans
ferring at least 10,000 bytes (the upper 14% tail) 
and plot their complementary distribution function 
(2) against the corresponding size, both on a log
log scale, then we get the plot shown in Figure 5. 
A straight line on such a plot corresponds to tail 
behavior that agrees with that of a Pareto distrib
ution, and its slope gives - {3 . It is strikingly clear 
that the more than 32,000 points plotted in Fig
ure 5 do indeed fall on a line and that, with {3 ~ 1.3, 
the data are indeed consistent with infinite vari
ance. 

Note that the heavy-tail property is for the dis
tribution of an aggregate property of a traffic 
source, such as how much total data it will send. 
It says nothing about how the source will in fact 
send the data when dividing them into a series of 
packets for transmission across the network. Con
sequently, one might well wonder to what use we 
can possibly put the finding of the infinite variance 
property at the session or connection level as a traf
fic invariant. The surprising answer is that there 
are new mathematical results that relate the pres
ence of connection sizes or durations with infinite 
variance directly with the finding of fractal scal
ing in aggregate network traffic at the packet level! 
Thus, the compelling presence of the infinite vari
ance property in data set after data set of con
nection-level Internet measurements has also be
come the bedrock of the shift away from 
Poisson-based modeling of data traffic over to 
fractal-based modeling. That it is an invariant 
therefore explains why fractal scaling is an in
variant. In addition, it turned out to be the basis 
for a very simple physical explanation of the em
pirically observed fractal nature of aggregate net
work traffic (i.e., total number of packets or bytes 
per time unit). As such, heavy tails aided immensely 
in demystifying fractal traffic modeling. 

Even more striking is that in fact the progres
sion of results proceeded oppositely to what we 
outlined above. It was not the case that researchers 
observed the heavy-tailed or infinite variance prop
erty of individual connections and then went from 
there to postulate fractal traffic models. Instead, 
based on an extensive analysis of numerous traces 
collected from different local area networks dur
ing a four-year period and by applying the princi
ples of "broadening the basis" and "borrowing 
strength from large data sets," some researchers 
first made the- at the time, nearly crazed-leap to 
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postulate fractal traffic models [LTWW94]. Fur
thermore, while at that time the researchers could 
not directly answer the natural question of "Why 
fractal?" they did speculate as to possible mecha
nisms-speculation that basically told the network 
research community "go look for heavy tails." Once 
the researchers knew what to look for, they started 
finding them everywhere! For example, heavy tails 
can be found in: CPU time consumed by different 
processes, sizes of files in a file system, Web item 
sizes, inter-keystroke times when a person types, 
sizes of FTP bursts, and sizes and durations of 
bursts or idle periods of individual Ethernet con
nections. 

These examples serve to illustrate that some of 
the hard-won progress to date toward getting to 
know the dynamics of Internet traffic has come 
from close collaborations between mathematicians 
and networking researchers. On the one hand, 
mathematicians feel generally overwhelmed by all 
the details related to the architecture of modern
day data networks, the underlying protocol hier
archies, and the different network technologies. 
Nevertheless, many of these apparently minor de
tails need to be understood to ensure that the 
mathematics research does not become detached 
from the networking application. On the other 
hand, networking researchers are generally less in
terested in the fine details of a mathematical proof 
or definition but want to be convinced at an intu
itive level and/ or through empirical arguments. 
When left on their own, Internet experiments and 
instrumentation and the resulting measurements 
and prototypes are impressive engineering achieve
ments, and the theoretical results in fractal geom
etry represent intriguing and beautiful math
ematics. However, the prospect is that in 
combination they will contribute to a significantly 
improved understanding of the Internet. 

Should Mathematicians Care? 
The original finding of fractal scaling phenomena 
in Internet traffic was greeted with skepticism by 
many mathematicians. They considered it as yet 
another example of a "fad" that comes and goes, 
with ultimately nothing to show for it, similar to 
what had happened in other areas in the natural 
or social sciences such as hydrology, economics, 
or biophysics, where the fractal "craze" proved to 
be short lived and had absolutely no impact beyond 
some philosophical discussions about the general 
purpose of modeling. 

What these mathematicians missed was that 
the application of fractal analysis to networking 
was fundamentally different from these other ap
plications. In addition to Internet engineering re
ality being the driving force, the available data 
sets are unique and outstanding, not only with re
gard to volume and quality, but, more importantly, 
with respect to the amount of information that is 
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contained in every observation (i.e., data packet). 
This information provides detailed knowledge 
about the different layers in the hierarchical struc
ture of modern-day networks, about how the dif
ferent protocols that operate on those layers in
teract with one another, and indirectly about 
interactions between the different connections 
that share a given link. The richness of the data 
has a profound impact on how the data sets are 
analyzed, interpreted, and modeled. It is difficult 
to think of any other area in the sciences where the 
available data provide such detailed information 
about so many different facets of behavior. 

The switch from Poisson to fractal thinking in 
network traffic research has had a major impact 
on our understanding of actual network traffic, to 
the point where we now know why aggregate In
ternet traffic exhibits fractal scaling behavior over 
time scales from a few hundreds of milliseconds 
onwards. A measure of the success of this shift in 
th.i.J:l...king is that the corresponding mathematical 
arguments are at the same time rigorous and sim
ple, are in full agreement vvith the networking re
searchers' intuition, a..11.d can be explained readily 
to a nonnetworking expert. An equally important 
part of this new understanding is the realization 
that we do not yet have a similarly clear picture of 
the dynamics of Internet traffic over fine time 
scales, from hundreds of milliseconds downwards, 
where the end-to-end congestion control mecha
nisms determine the flow of packets at the different 
layers in the networking hierarchy. However, 
recently reported empirical findings suggest that 
measured Internet traffic over those small time 
scales exhibits pronounced local irregularities that 
are consistent with multifractal scaling behavior 
and can be analyzed effectively using wavelet
based techniques. While wavelets can be expected 
to advance significantly the multifractal analysis 
of Internet traffic, the networking application is 
equally likely to influence the development of new 
wavelet-based techniques: ways to exploit fully 
the properties and rich structure of the available 
data sets. 

Finally, we mention developments of a differ
ent nature that again beg for mathematical atten
tion and hold promise for interesting mathemati
cal problems. Several networking research projects 
are now working on systematic Internet measure
ments: sets of potentially thousands of "probe 
platforms" deployed throughout the network that 
engage in both independent and orchestrated mea
surement of network paths in attempts to char
acterize the network's behavior and to locate trou
ble spots. Such a networkwide view of Internet 
traffic dynamics includes both temporal and spa
tial dimensions, as well as a dimension defined by 
the different layers in the networking hierarchy. 
Clearly, the interesting problems here are those of 
interactions, correlations, and heterogeneities in 

time, space, and across the different networking 
layers. In addition, when the ultimate goal is to en
able the tens of millions of Internet users to de
termine what performance they can obtain from 
the network, irrespective of where they are and 
when they want this information, and how to im
prove the engineering of the network to meet their 
myriad needs, then the analysis problems acquire 
a central element of scale, extending well beyond 
what has previously been attempted. While the 
sheer scale may appear daunting, we still have the 
significant advantage of superb data sets with 
which to work. The problems then acquire a char
acter of tantalizing challenge, and solving them 
moves beyond mere interesting mathematics into 
the regime of answering questions that will help 
determine just how effective this monstrous emerg
ing global infrastructure actually proves. 
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Richard Wesley Hamming 
(1915-1998) 
Samuel P. Morgan 

Richard Vv'esley Ham
ming, mathematicifuJ., pi
oneer computer scien
tist, and professor, died 
of a heart attack on Jan
uary 7, 1998, in Mon
terey, California, at the 
age of eighty-two. His re
search career began at 
Bell Laboratories in the 
1940s, in the early days 
of electronic computers, 
and included the inven
tion of the Hamming 
error-correcting codes. 
In the 1970s he shifted 
to teaching, and at his 
death he was Distin
guished Professor £mer-

Richard W. Hamming itus of computer science 
at the Naval Postgradu

ate School. He is survived by his wife, Wanda, a 
niece, and a nephew. 

Dick Hamming, as he was known to friends, 
was born in Chicago on February 11, 1915. Here
ceived a B.S. in mathematics from the University 
of Chicago in 1937, an M.A. from the University of 
Nebraska in 1939, and a Ph.D. in mathematics 
from the University of Illinois in 1942. His doctoral 
thesis, written under the supervision of W. J. 

Samuel P. Morgan retired in july 1998 as a Distinguished 
Member of Technical Staff at Bell Laboratories. His e-mail 
address remains s pm@research. bell-labs. com. 

The author wishes to thank Wanda Hamming and E. N. 
Gilbert,]. F. Kaiser, H. Loomis, M. D. Mcilroy, R. Pinkham, 
N. L. Schryer, R. L. Urbanke, and M. H. Wright for their 
help with this article. 

~JOTICES OF THE .. A .... 'M:S 

Trjitzinsky, vvas entitled "Some Problems in the 
Boundru""'y Value Theory of Linear Differential Equa
tions". 

After brief teaching positions at the University 
of Illinois and the University of Louisville, Dick was 
recruited in 194 5 to work at Los Alamos to run the 
IBM machines that were doing calculations for the 
Manhattan Project. Wanda followed him to Los 
Alamos, where she was hired to use a desk calcu
lator, working eventually for Enrico Fermi and Ed
ward Teller. Although Dick jokingly described his 
position at Los Alamos as "computer janitor", the 
work gave him a vision of the role that numerical 
computation was destined to play in the scientific 
and technological world of the future. He saw that 
experiments were going to be possible with com
puters that were not possible in the laboratory, and 
he stayed at Los Alamos for six months after most 
of the other scientists had left "to figure out," as 
he told IEEE Spectrum in 1993, "what had hap
pened there, and why it had happened that way." 

Dick arrived at Bell Laboratories in 1946 and 
joined a group of applied mathematicians that in
cluded the communication theorist Claude Shan
non and the statistician John Tukey. The group re
garded itself as chartered to "do unconventional 
things in unconventional ways and still get valu
able results." Dick was hired to do elasticity the
ory, but the presence of computers required him 
to spend more and more time on them, and his ca
reer became centered on bringing large-scale sci
entific computation into Bell Labs. Much of his re
search between 1946 and 1960 de alt with 
error-correcting codes and predictor-corrector 
methods for numerical integration. At this time he 
also developed an interest in digital filters that con
tinued throughout his career. He was from time to 
time promoted to head a department of re-
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searchers, but since he explicitly did not want 
management responsibilities, these assignments al
ways came to an end. My contacts with Dick were 
during the years 194 7-76 while we were colleagues, 
first in the Mathematics and Statistics Research 
Center and then in the Computing Science Re
search Center at Bell Labs. 

After 1960 Dick became increasingly interested 
in teaching and writing. Between 1960 and 1976, 
while retaining his base at Bell Labs, he held visit
ing or adjunct professorships at Stanford Univer
sity, the City College of New York, the University 
of California at Irvine, and Princeton University. In 
1976 he retired from Bell Labs to become an ad
junct professor (later senior lecturer) of computer 
science at the Naval Postgraduate School. He be
came Distinguished Professor Emeritus in 1997 
and taught his last class in December 1997. 

Among Dick's professional honors were the 
Turing Award (1968) of the Association for Com
puting Machinery (ACM), the Emanuel R. Piore 
Award (1979) of the Institute of Electrical and Elec
tronics Engineers (IEEE), and the Harold Pender 
Award of the University of Pennsylvania (1981). In 
1988 the IEEE Richard W. Hamming Medal, "For ex
ceptional contributions to information sciences 
and systems," was named after him, and he was 
the first recipient. In 1996 in Munich he received 
the prestigious $130,000 Eduard Rhein Award for 
Achievement in Technology for his work on error
correcting codes. He was president of the ACM 
(1958-60), a member of the National Academy of 
Engineering, and a Fellow of IEEE. 

Dick wrote nine books, some of which went 
through multiple editions (see sidebar, page 1015). 
He published some seventy-five technical articles 
and held three patents. 

Error-correcting Codes 
Dick is most famous for inventing the Hamming 
error-correcting codes [1] and for the concept of 
Hamming distance, which is central to coding 
theory. Data in digital systems are typically 
stored, transmitted, and processed in binary 
form as blocks of bits. If a single bit is in error, 
the message is garbled or the computation 
spoiled. In large-scale computers or telephone 
switching systems, an enormous number of com
putations must be performed without a single 
error in the end result. Dick set himself the task 
of making the computer itself detect and correct 
isolated errors so that the computation could pro
ceed in a way that would be more efficient than 
simply doing everything three times and ac
cepting the majority result. 

His approach was based on a generalization of 
parity checking. A simple parity check works as fol
lows. Suppose we have a block of n bits and add 
an (n + 1)st bit so that the whole message has an 
even number of 1 'sin it. This is called an even par-
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ity check. At the re
ceiving end, if there 
are not an even num
ber of 1's in themes
sage, then there must 
be an odd number of 
errors in the message. 
If bit errors occur in
dependently and if 
the message is short 
and the bit error rate 
is small, then the mes
sage most probably 
contains a single 
error, but we do not 
know which bit is in
correct. 

The Hamming 

1 
0 
1 
0 
1 
1 
0 
1 
0 
1 
0 
1 
0 
0 
1 
0 
1 

2 
0 
1 
1 
0 
0 
1 
1 
0 
1 
0 
0 
1 
1 
0 
0 
1 

Position 
3 4 5 
0 0 0 
0 1 0 
0 1 0 
0 0 0 
0 1 1 
0 0 1 
0 0 1 
0 1 1 
1 0 0 
1 1 0 
1 1 0 
1 0 0 
1 1 1 
1 0 1 
1 0 1 
1 1 1 

Decimal 
6 7 Value 
0 0 0 
0 1 1 
1 0 2 
1 1 3 
0 0 4 
0 1 5 
1 0 6 
1 1 7 
0 0 8 
0 1 9 
1 0 10 
1 1 11 
0 0 12 
0 1 13 
1 0 14 
1 1 15 

codes use multiple Table 1. Hamming code with r = 3. 
parity checks to lo-
cate and correct single-bit errors. Each check is now 
a sum only over bits in selected positions. In the 
simplest case, message words of length 2r - r- 1 
bits, where r is any integer, are to be sent together 
with r check bits, so that each code word (message 
bits plus check bits) contains 2r - 1 bits. The po
sitions of the code word are numbered from left 
to right. The first check bit is in position 1 and is 
a parity check over the positions that have a 1 as 
the least significant bit of their binary represen
tations (that is, positions 1, 3, 5, 7, ... ).The second 
check bit is in position 2 and is a parity check 
over the positions that have a 1 as the second 
least significant bit of their binary representations 
(that is, positions 2, 3, 6, 7, ... ).The third check bit 
is in position 4 and checks the positions that have 
a 1 as the third least significant bit (positions 4, 
5, 6, 7, 12, ... ),and so on. If no parity checks fail, 
the code word is assumed to be correct. If one bit 
of the code word is in error, the error is at the lo
cation whose binary representation equals the pat
tern of the failed parity checks. 

Table 1 shows the Hamming code for r = 3. 
The check bits, in boldface, are in positions 1, 2, 
and 4 of each code word. Their values may be 
computed from the remaining (message) bits, which 
represent the numbers 1 through 15 in binary. 

The photograph (next page) shows the reverse 
of the IEEE Hamming medal, which carries the par
ity check matrix 

H= (1~ ~ ~ ~ ~ ~ ~1) 
0 1 1 0 0 

for the Hamming code of Table 1. His used as fol
lows, with a permuted version of Table 1 in which 
the positions are renumbered in the order 
7 6 5 3 4 2 1 to bring the check bits to the end of 
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Hamming 
iviedai, showing a 
parity check matrix for a Hariiining 
error-correcting code. 
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the code word. Let r be a binary column vector 
of length 7 representing any received word, not 
necessarily a code word. Using Boolean arith
metic, calculate 

s = Hr, 

where sis a binary column vector of length 3. 
If s = 0, then r is a code word. Otherwise, s will 
coincide with one of the 7 columns of H. If s co
incides with the ith column of H, then the ith 
bit of r is in error and must be reversed in order 
to recover the correct code word. 

Error-correcting codes can be interpreted 
geometrically. Define the Hamming distance 
between two code words as the number of po
sitions in which the code words differ. The 
minimum Hamming distance between code 
words in Table 1 is 3. Since a single-bit error 
moves a received word a distance 1 from the 
correct word, single-bit errors can be unam
biguously corrected by changing the received 
word to the nearest code word. Furthermore, 
Hamming codes are perfect, in the sense that 
every received word is at a distance at most 1 
from a code word. It is easy to verify that the 
number of code words times the number of 
words that are at a distance no greater than 1 
from a code word is equal to the total number 
of possible words. This means that every pat
tern of check failures actually occurs for some 
single-bit error in the transmitted word. More 
recent codes, which undertake to correct more 
than a single error, are rarely perfect; that is, 
some patterns of bit errors can occur that do 
not lead to unambiguous decoding. 

Dick observed that a code having a minimum 
Hamming distance 2t + 1, where t is any integer, 
can correct t errors; and if the minimum distance 
is 2t + 2, the code can correct terrors and detect, 
but not correct, t + 1 errors. The codes described 
above are single error correcting, and by adding 
an additional parity bit to each word they become 
double error detecting. These codes solved a large 
part of the maintenance problem for telephone 
company switching equipment, and "Hamming 
bits" went into computer memories in the late 
1950s, for example, in the IBM 7030 Stretch su
percomputer. 

We can indicate briefly how the Hamming codes 
are related to some families of multiple-error-cor
recting codes that are in current use. In general, a 
linear error-correcting code may be characterized 
by the number triple [n, k, d], where n is the num
ber of symbols in the code words, k is the num
ber of symbols in the message words, and dis the 
minimum distance. Thus, the code of Table 1 is a 
[7, 4, 3] code. 

In algebraic coding theory, message \vords and 
code vvords are represented by polynornials vJith 
coefficients over a Galois field GF[q] of order q , 
where q is a power of a prime. The polynomial c(X) 
representing a code word is obtained by multi
plying the message polynomial m(X) by a fixed 
generator polynomial g(X). Two related families of 
codes, both invented about 1960, permit the cor
rection of an arbitrary number of errors by the use 
of appropriate redundancy. 

Bose-Chaudhuri-Hocquenghem (BCH) codes can 
be (although they need not be) constructed over 
the field GF(2). A binary BCH code with code word 
length 2r - 1 and minimum distance at least 
2t + 1, so that it will correct t errors, can always 
be constructed with at most rt check digits. That 
is, the code will have performance at least as good 
as 

[2r - 1, 2r - 1 - rt, 2t + 1]. 

When t = 1, this BCH code is equivalent to a Ham
ming single-error-correcting code, up to a permu
tation. 

Reed-Solomon (RS) codes are constructed over 
a field GF(q), where q is a prime power and q > 2. 
Reed-Solomon codes are maximum distance sep
arable codes; that is, the code constructed over 
GF(q) with minimum distance d is described by 
the triple 

[q - 1, q - d, d]. 

For example, NASA uses a [255, 223, 33] RS code 
over GF(28) for deep-space communication. In an
other widely used application, a [32, 28, 5] code 
and a [28, 24, 5] code are used in an interleaved 
scheme to correct burst errors of length up to 
4000 bits on compact discs [2]. 
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In a sense, Dick's 1950 paper set off the current 
avalanche of coding theory and applications, al
though he left it to others to ride the avalanche. 

Numerical Analysis 
Much of Dick's early work was in numerical analy
sis. One of his contributions to this field was the 
Hamming predictor-corrector (PC) set for ordinary 
differential equations. 

Numerical integration of an ordinary differen
tial equation, say, y' = f(x, y), consists of finding 
approximate values of y at a set of equispaced val
ues of x. Milne's method was a once-popular ap
proach. Briefly, Milne predicts the next value of y 
using the predictor 

- 4h [2 ' ' 2 ' l Yn+1 = Yn - 3 + 3 Yn - Yn - 1 + Yn - 2 • 

where h is the step size or spacing between val
ues of x. Milne then corrects the value of y using 
the corrector 

h [-' ' ' l Yn+1 = Yn-1 + 3 Yn+1 + 4yn + Yn-1 · 

For any PC method the starting values of y have 
to be found by some other method, such as Runge
Kutta. 

Unfortunately, Milne's method is unstable; that 
is, errors due to roundoff noise are amplified as 
the solution progresses. The problem may not be 
serious if one is trying to follow a growing solu
tion, such as the solution exp(A.x) of y' = A.y when 
A. > 0. However, if one attempts to track a de
creasing solution, such as exp(A.x) when A. < 0, 
the roundoff noise eventually swamps the desired 
solution. 

Dick made a general study [3] of PC methods 
using Milne's predictor together with correctors of 
the form 

Yn+1 = ayn + hYn-1 + CYn -2 

+ h[dy~+ 1 + ey~ + fY~- 1], 

where a, b, ... , fare arbitrary constants. On the 
basis of various criteria, he proposed the correc
tor 

1 
Yn+1 = S [9Yn - Yn-21 

3h [- ' 2 ' ' l + g Yn+1 + Yn + Yn - 1 · 

The Hamming corrector is stable-that is, round
off errors are damped out-for equations like 
y' = A.y when A is negative so long as h satisfies 
-2.6 < hA. < 0. 

The Hamming PC set held the field for a num
ber of years. Recently the Adams-Bashforth set, 
which uses an extra value of the derivative and has 
a slightly larger stability region, has found favor 
[4, 5]. However, the nature of the problem to be 
solved often plays a role in choosing a numerical 
integration method. 
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Hamming Maxims 
The purpose of computing is insight, not numbers. 

It is better to do the right problem the wrong way than to do 
the wrong problem the right way. 

Let's not raise the falutin' index [an injunction against the 
use of pretentious, "high-falutin'" terminology]. 

If you don't work on important problems, it's not likely you'll 
do important work. 

If the prediction that an airplane can stay up depends on the 
difference between Riemann and Lebesgue integration, I don't 
want to fly in it. 

Hamming's Books 
Numerical Methods for Scientists and Engineers, McGraw

Hill, 1962; 2nd ed . 1973; Dover reprint 1985; translated into 
Russian. 

Calculus and the Computer Revolution, Houghton-Mifflin, 
1968. 

Introduction to Applied Numerical Analysis, McGraw-Hill, 
1971. 

Computers and Society, McGraw-Hill, 1972. 

Digital Filters, Prentice-Hall, 1977; 2nd ed. 1983; 3rd ed. 1989; 
translated into several European languages. 

Coding and Information Theory, Prentice-Hall, 1980; 2nd ed. 
1986. 

Methods of Mathematics Applied to Calculus, Probability and 
Statistics, Prentice-Hall, 1985. 

The Art of Probability for Scientists and Engineers, Addison
Wesley, 1991. 

The Art of Doing Science and Engineering: Learning to Learn, 
Gordon and Breach, 1997. 

Dick's greatest influence on numerical analysis 
was probably through his two books on the sub
ject [4, 6]. The books were organized for the non
specialist user, with general methods subsuming 
special cases, and always with an eye toward what 
works in practice. They were unique in their focus 
on the whole context in which the numerical ana
lyst should function. Dick insisted that the user of 
numerical methods should consider both the 
source of the problem and the use to which the re
sults were going to be put. He enjoyed working with 
physicists, chemists, and engineers and was re
markably adept at dealing with "walk-in" prob
lems. His clientele extended over a large part of Bell 
Labs. 

Finally, Dick's books were full of unobtrusive 
good ideas. For example, he suggested a technique 
for estimating the level of systematic inaccuracy 
in a computed "black box" function. He observed 
that taking higher-order differences of a set of 
function values tends eventually to produce quan
tities with a telltale pattern of alternating signs, at 
which point the size of the remaining numbers re-
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fleets the absolute error in the computation. This 
observation is routinely used in scientific com
puting to estimate accuracy when only function val
ues are available. 

Digital Filters 
Dick's contributions to digital filters began during 
his first years at Bell Labs and were initially stim
ulated by his association with Ralph Blackman and 
John Tukey [7]. In this field he is credited with the 
invention of the Hamming window, which may be 
explained as follows. 

In mathematical terms, a digital filter is realized 
by a linear combination of equispaced samples of 
a function of time, taken over an interval T. For 
example, if the input function is u(t) and there are 
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2N + 1 samples, the output of the filter at a par
ticular time is 

N 

I Cnu(t + nT 12N), 
n= - N 

where the Cn are the filter weights. 
The properties of a digital filter are defined in 

terms of its effect on the harmonic time function 
u(t) = exp(2rrift). Usually the filter is designed to 
pass a particular frequency, say fo, and to dis
criminate against nearby frequencies. In order to 
make the center frequency fo explicit, it is conve
nient to introduce phases into the weight coeffi
cients by writing 

Cn = an exp(- nrrifo T I N). 

Then we are interested in the function 
N 

U(f) = I an exp[nrri(f- fo)T I N]. 
n=-N 

which is the response to exp(2rrift) and is called 
the frequency transform. The coefficients an are 
called the filter window. 

The frequency transform U( f) Lypically has a 
principal maximum, or main lobe, at fo and sub
sidiary maxima, or side lobes, at other frequencies. 
ln some applications it is desirable to keep the mag
nitudes of the side lobes as low as possible with 
respect to the main lobe. 

Dick found a set of filter coefficients [7, 8] that 
are particularly effective in suppressing side lobes. 
The coefficients of the Hamming window are given 
by 

an = 0. 54+ 0.46 cos nrr I N 

for - N ::'> n ::'> N. The Hamming window, which has 
also been called a raised cosine on a pedestal, is 
shown in Figure 1. 

The series for U(f) can be summed explicitly for 
a Hamming window with any value of N. However, 
the limiting value for large N is particularly sim
ple. Up to normalization it is 

U(f) = 0.54 sin[rr(f- fo)T] 
[rr(f- fo)T] 

0.46[rr(f- fo)T] sin[rr(f- fo)T] 
+ ----=----"-;c-..:....o-:c....,..:,----:C--c-=':-;,--'-=--" 

rr 2 - [rr(f- f o)T]2 

The quantity 20 log10 I U(f) I U(fo) I, that is, the 
normalized value of the frequency transform in 
decibels, is plotted in Figure 2. The transform is 
symmetric about f = fo, and the lobe widths are in
versely proportional to the width T of the time win
dow. The highest side lobe is 42.68 dB below the 
main lobe. 

For comparison, a uniform window, in which all 
the coefficients an are equal, corresponds to the 
transform 
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U(f) = sin[rr(f- fo)T] 
[rr(f- fo)T] ' 

whose highest side lobe is only 13.27 dB below the 
main lobe. 

Window design involves various tradeoffs: for 
example, between the width of the main lobe, the 
height of the largest side lobe, and the rate of 
rolloff of the distant side lobes. Different window 
functions have been designed to meet different re
quirements, but the Hamming window is perhaps 
the most widely used because of its simplicity and 
effectiveness. 

Dick's long interest in digital filters led him to 
write a succinct monograph [8] that is now in its 
third edition. Much of the literature on digital fil
ter design appears in electrical engineering jour
nals and makes heavy use of the terminology of 
that field. Dick's book aims to make the math
ematical ideas that underlie the analysis and de
sign of filters available to a broad audience. A hall
mark of Dick's writing is his attempt to avoid 
jargon. His book on digital filters is a classic ex
ample of this writing. The book is filled with his 
unique insights, which make it a valuable reference 
for practitioners of the digital filter design art. 

Dick came into the world of computing just as 
it was emerging from the era of desk calculators 
and entering the era of electronic computers. He 
saw, much sooner and more clearly than most of 
his colleagues, how the daily work of almost every
body at Bell Labs would come to depend on com
puters. In the early 1960s he predicted that half 
the budget of Bell Labs would eventually go to 
computing; his estimate, which proved to be low, 
was much higher than anyone else's. He made it 
his business to educate the organization for the 
change. 

As a numerical mathematician he undertook to 
teach scientists and engineers how to use com
puters to solve their problems in a hands-on way. 
His best-known maxim, "The purpose of comput
ing is insight, not numbers," anticipated that the 
user would watch the computation as it proceeded 
and might use the ongoing results to gain addi
tional insight into the original problem. 

Dick's approach to numerical mathematics was 
highly effective in its day. Today's world of soft
ware libraries is superficially quite different. Nowa
days most users of numerical mathematics de
pend on software packages that are written by 
specialists and may be highly sophisticated. How
ever, in the modern world of canned software, 
faster computers, and bigger and more complex 
problems Dick's maxims for and warnings to users 
are more important than ever before. 

Dick was concerned that the user would not 
understand the algorithms and/ or would use them 
incorrectly. The main concern today is communi
cating the physical problem to the software pack-
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age correctly. Dick noted that "a good theoretician 
can account for almost any result that is produced, 
right or wrong," which makes it important to be 
able to tell if we have a sensible answer. Customers 
of computing software need to be skeptical of the 
results produced. The worry here is not that the 
software tools will incorrectly solve the problem 
as posed. The real worry is that the problem as 
posed may not be the problem the user wants 
solved. Because of the difficulty of monitoring 
what goes on inside a large software package and 
of interpreting diagnostics that may come from dif
ferent parts of the package, it is important to lay 
out in advance some checkable conditions that 
the solution must satisfy (for example, conserva
tion laws for systems of partial differential equa
tions). There is still no substitute for Dick's em
phasis on common-sense thinking. 

Dick Hamming made seminal contributions to 
computer science in its early days, and as a per
son he was never dull. He had strong opinions, and 
he liked to express them. His voice comes through 
in his books in a way that few technical authors 
achieve. He liked to give people advice, especially 
young people, whom he would educate and en
tertain with his often-repeated lecture "You and 
Your Research". He enjoyed the speaker's plat
form, and on occasion he enjoyed, as he jokingly 
said, "hamming" with a small h. One might agree 
or disagree with a Hamming pronouncement (I 
agreed with him much of the time), but no one who 
ever met him or heard him is likely to forget him. 
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Polyhedra 
Peter R. Cromwell 
Cambridge University Press, 1997 
460 pages 
Hardcover $44.95 (£30.00 U.K.) 
ISBN 0-521-55432-2 

This is an unusual book, one hard to classify, but 
certainly valuable and a labor of love. It is a book 
on what might be called the classical theory of poly
hedra, as opposed to the modern theory of poly
topes. It is concerned mostly with three-dimen
sional geometry and indeed mostly the geometry 
of previous centuries, although it does discuss re
cent and nonnegligible contributions to the main 
topic. It is probably not quite suitable as a text for 
an undergraduate geometry course, but it would 
prove invaluable as a reference book in such a 
course. The cost of the book is not excessive if the 
book is priced by size (!), but a paperback version 
would perhaps be more affordable for an under
graduate. 

This is not a book on the history of geometry, 
but it includes many historical digressions in a 
somewhat informal but entertaining style. As a 
proper geometry book ought to, it contains many 
useful geometrical illustrations and some extremely 
impressive, even beautiful, figures excerpted from 
classical works of mathematics. The quality of the 
author 's illustrations in the book might be slightly 
better, but the sheer quantity of figures is over-

Bill Casselman is professor of mathematics at the Uni
versity of British Columbia, Canada. His e-mail address 
is cass@math. ubc. ca. 
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whelming, and the linkage between illustrations 
and discussion in the text is on the whole 
extremely good. It is perhaps unfortunate that al
most the first illustration accompanying a proof, 
that of the incommensurability of the side and di
agonal of a regular pentagon, is poorly conceived. 

The major virtue of the book is that the author 
has managed to find many interesting paths in 
mathematics not often traveled. One pleasant fea
ture is that many, if not most, arguments in the 
book seem to have been taken from original 
sources, but with useful and enlightening modifi
cations. 

The topics covered in Chapter 1 include a few 
brief remarks on early geometry among the Egyp
tians and Babylonians and a short discussion of the 
Greek discovery of irrationality. There is not much 
originality in these sections, which make up per
haps the weakest part of the book. It then dis
cusses the volume of prisms, including some less 
well-known material from a classic Chinese work 
with some illuminating accompanying figures. It 
then discusses Hilbert's third problem, the one 
that originated with Hilbert's theory of equi
decomposability and led to Dehn's discovery of the 
scissors equivalence classes of three-dimensional 
polyhedra. 

Chapter 2 is on more or less regular polyhedra. 
The author describes the explicit construction of 
the five Platonic solids, dealing nicely with the dif
ferent possible notions of regularity. (He takes up 
this account again later on in the first part of 
Chapter 6.) 

Chapter 3 is an interesting tour of the history 
of geometry from the Hellenistic era through the 
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Renaissance. Again, this is not so much a history 
as a sequence of historically based digressions, but 
these digressions are often fascinating. 

Chapter 4 is on relatively obscure but nonethe
less intriguing geometrical work of Kepler. 

Chapter 5 is about Euler's formula for what we 
call the Euler characteristic of polyhedra. It in
cludes discussion of contributions of Descartes, Le
gendre, Cauchy, Mobius, and Poinsot, as well as less 
well-known mathematicians such as L'Huilier 
and Hessel. 

Chapter 6 is on rigidity and flexi
bility of polyhedra, including a 
fairly clear exposition of 
Cauchy's rigidity theorem 
for convex polyhedra. 

Chapter 7 includes 
a very clear discussion 
of stellated polyhedra, 
and Chapter 8 is on 
symmetry. Chapters 9 
and 10 are on various 
combinatorial ques
tions about polyhedra, 
including various ways 
to color them and a 
very useful discussion 
of the role of comput
ers in the proof by 
Appel and Haken on the 
four-color theorem. Chapter 
10 will be for most mathemati
cians the least familiar topic. 

This book covers a lot of territory. It cov-
ers a small number of topics in depth and a 
huge number of topics overall. Among my favorite 
discussions are the ones on Cauchy's rigidity the
orem, including a very pleasant historical account 
of the notion of regularity, but I also liked very 
much the whole chapter on stellations. The num
ber of little- known historical works of mathematics 
referred to is impressive and stimulating. The bib
liography fills more than twenty pages and runs 
from items by Plutarch, Alberti, Durer, Pacioli, 
Vasari, Descartes, Bonnet, and dozens of authors 
whose names I had never seen before, through 
Ernst Haeckel, Joseph Needham, Otto Neugebauer, 
and ]. V. Field, and onto the more usual fare of 
Heath, Coxeter, Hilbert, Grunbaum, and Senechal. 
The history told in the book is rarely deep, but the 
breadth of topics covered more than makes up for 
that minor flaw. It seems likely that the author has 
actually examined most of the items, both well 
known and obscure, that he refers to. 

I have a few minor complaints. The reference list 
is huge, and it is likely that most, if not all, of the 
items in the list are referred to in some way or an
other sooner or later. The author gives the sources 
for quotations, but no precise references for top
ics covered-no footnotes or numbered references, 
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for example-and the task of tracking down par
ticular topics among the references will often be 
daunting. My own ideal in this regard, in a book 
not unlike this one in many ways, is Neugebauer's 
The Exact Sciences in Antiquity, where at the end 
of each chapter references are threaded together 
beautifully. In Polyhedra, however, one is left on 
one's own. Better organization of the references 
would have been especially valuable considering 

the magnitude of the reference list. Even some 
sort of double-listing, one in alphabetical 

order of author's names in addition 
to that by chapter would have 

been nice. Another problem 
of a similar nature is that 

there are several fig
ures extracted from 
old, even rare, edi
tions of classical 
works. These are 
often extremely in
triguing figures which 
one might like to see, 
so to speak, in the 
flesh. But in order to 
find them one would 
have to know the 
exact source-in 
which edition, for ex-

ample, the figures were 
located and perhaps where 

the author's copy was found. We 
are not always told these things. My in

terpretation of this sort of problem is that 
the author has underestimated the interest his 

book will arouse and probably feels also that the 
book should not be weighed down with scholarly 
baggage. This is a legitmate concern, but surely 
some compromise was possible. 

The author tells us that his choice of topics is 
personal and that the emphasis is on three-di
mensional geometry throughout, but even so it 
would have been be useful to have some mention 
of a larger context for some topics. He discusses 
symmetries of three-dimensional polyhedra, for ex
ample, but there is no explicit mention of Coxeter 
groups (generated by reflections) despite the spe
cial role they play even in three dimensions. The 
proof of the existence of the regular polyhedra is 
essentially the classical proof, which seems to 
modern mathematicians a bit disjointed. In the 
section on Cauchy's enumeration of star polyhe
dra (Chapter 7) the author comes close to the proof 
of existence, appealing directly to symmetry that 
was apparently first discovered by Tits (explained 
in the one great book by Bourbaki), but doesn't 
quite get to it. Of course, this may be one place 
where the author feels the topic is so well covered 
elsewhere that it is not necessary to cover it here. 
Also missing is a discussion of the relationship be-
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tween Poinsot's regular polyhedra and Riemann 
surfaces of higher genus, discovered by DuVal and 
Threlfall, which many find the most intriguing 
properties of these unusual geometrical objects. 

The discussion of Cauchy's rigidity theorem is 
useful and original, and Cromwell's treatment of 
the famous lacuna in Cauchy's proof I found to be 
especially interesting, but it is still difficult to fol
low if one wants a complete proof, and most read
ers will want to look elsewhere for additional light. 
(My own favorite discussion is the one in Heinz 
Hopf's Springer Lecture Notes.) Perhaps because 
it is so well known, his discussion of the area for
mula for spherical triangles is brief, accompanied 
by no pictures. (Cromwell seems not to be aware 
of Thomas Harriot's unpublished but well-known 
proof from the year 1603.) 

The figures Cromwell includes from historical 
documents are fine, but his own graphical work is 
occasionally lacking in panache. Even in the age of 
computers, drawing complicated figures in three 
dimensions is not easy, and in view of the sheer 
quantity of figures he does include this should 
not be counted a major sin. It is tempting to con
template the nature of technological progress by 
contrasting the extraordinary detail in the figures 
reproduced from a sixteenth-century work by Wen
zein Jamnitzer with the rather spare illustrations 
made by the author himself. The revolution in 
mathematical typography brought about by Tr;X 
has not yet been extended to mathematical graph
ics. On the other hand, there is an insert of sev
eral color photographs of very fine quality. 

There are a fair number of spelling and typo
graphical errors in the book. An errata list (in
cluding a few replacement pages in PostScript) 
and other interesting things can be found at the 
author's Web page: 

http://www.liv.ac.uk/-spmr02/book/. 
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Kiyosi ItO Receives 
Kyoto Prize 

KIYosi ITo is to receive the 1998 Kyoto Prize in the 
category of Basic Sciences. The prize, which car
ries a cash award of 50 million Japanese yen (ap
proximately $350,000), is presented by the In
amori Foundation and is Japan's highest private 
award for lifetime achievement. 

The Research of Kiyosi Ito 
Kiyosi Ito has made great contributions to the ad
vancement of mathematical sciences, physics, en
gineering, biology, and economics through his re
search in stochastic analysis. He is primarily known 
for his invention of stochastic differential equa
tions, which enable us to describe random mo
tions-similar to Brownian motion-and random 
phenomena in nature and society. Solving a sto
chastic differential equation leads to the con
struction of a probability measure in the path 
space. 

The notion of Brownian particles, which grew 
out of observation of the motion of pollen grains 
in water, was first studied by physicists A. Einstein, 
]. Perrin, and others at the beginning of the twen
tieth century. In 1923 N. Wiener laid the math
ematical foundation for stochastic analysis by con
structing a probability measure on the path space 
which describes Brownian motion. 

In the subsequent establishment and develop
ment of modern probability theory, the initiation 
of Ito's theory of stochastic differential equations 
in 1942 brought about drastic changes in sto
chastic analysis. He reconstructed stochastic analy
sis as analysis based on the notion of stochastic 
integrals. This theory continues to play a key role 
in the foundation of stochastic analysis. Coinci-
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dentally, during that 
same year R. Feyn-
man, the winner of ''· 
the 1965 Nobel Prize 
in Physics, submit-
ted his doctoral dis-
sertation on physics 
based on path inte
grals. 

Since the early 
1950s the theory of 
stochastic differen
tial equations has 
been gaining new 
perspectives 
through interactions 
with various branches of mathematics, including 
partial differential equations, potential theory, 
harmonic integrals, differential geometry, and har
monic analysis, as well as theoretical physics. 
Thanks to the efforts of P. Malliavin, S. Watanabe, 
and others, we now have a mathematically well-es
tablished calculus on path spaces. Attempts have 
been made to develop asymptotic analysis and 
differential geometry on path spaces as well. 

Ito's initial motivation for developing stochas
tic differential equations was purely mathematical. 
However, this theory wound up reaching far beyond 
the confines of mathematics and has been playing 
a crucial role in various applications in physics, bi
ology, economics, and engineering. Ito's theory of 
stochastic differential equations, now known as the 
"Ito calculus", is one of the indispensable tools in 
analyzing random phenomena. It may not be an ex
aggeration to say that the research on filtering 
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done by R. Kalman, the 1985 Kyoto Prize laureate 
in Advanced Technology, could not have devel
oped to its current stage without stochastic dif
ferential equations. In the mathematical finance re
search of F. Black and M. Scholes, who received the 
1997 Nobel Prize in Economics, the Ito calculus 
played a role analogous to that played by ordinary 
calculus in classical mechanics. Stochastic differ
ential equations and "Ito's formula" for stochas
tic integrals are indispensable tools nowadays, 
even in the real world of finance. Virtually no text
book on mathematical finance fails to have a chap
ter on the Ito calculus. Ito has made significant con
tributions to many other topics as well, such as 
one-dimensional generalized diffusion processes 
and multiple Wiener expansions. 

Ito's work in stochastic analysis, along with the 
central role he has played in its subsequent de
velopment, typify the twentieth-century math
ematical sciences-having mathematical depth and 
strong interaction with a wide range of areas. 

Biographical Sketch 
Kiyosiltowas born on September 7, 1915, inHoku
sei-cho, Mie Prefecture, Japan. He graduated from 
the Imperial University of Tokyo in 1938. He served 
in the Statistics Bureau of the Cabinet Secretariat 
of Japan from 1939 until1943, when he became 
an assistant professor in the Faculty of Science at 
Nagoya Imperial University. In 194 5 he received his 
D.Sc. from the Imperial University of Tokyo. He be
came a professor at Kyoto University in 1952 and 
professor emeritus in 1979. He held concurrent po
sitions at the Institute for Advanced Study 
(1954-75), Aarhus University (1966-69), Cornell 
University (1969-75), and Gakushuin University 
(1979-85). He served as director of the Research 
Institute for Mathematical Sciences at Kyoto Uni
versity from 1976 to 1979. 

Ito has received some of Japan's highest hon
ors, including the Asahi Prize (1978), the Imperial 
Prize and the Japan Academy Prize (1978), and the 
Fujiwara Prize (1987). He also received Israel's 
Wolf Foundation Prize in 1987. He is an associate 
foreign member of the Academie des Sciences of 
France, a member of the Japan Academy, and a for
eign member of the U.S. National Academy of Sci
ences. He has received honorary degrees from the 
Swiss Federal Institute of Technology in Zurich 
and the University of Warwick. 

About the Prize 
The Kyoto Prizes are presented annually by the 
nonprofit Inamori Foundation to recognize indi
viduals and groups worldwide who have made sig
nificant contributions to the betterment of hu
manity. The foundation was established in 1984 
through a personal endowment of $200 million 
from Kazuo Inamori, the founder and chairman 
emeritus of the Kyocera Corporation, the world's 
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top producer of technical ceramics, and DDI Cor
poration, one of Japan's leading telecommunica
tions providers. 

Two other Kyoto Prizes are to be presented this 
year: biologist Kurt Wuthrich is to receive the Ad
vanced Technology prize and media artist Nam 
June Paik is to receive the prize for Creative Arts 
and Moral Sciences. Each laureate will receive a 
diploma, a Kyoto Prize medal of 20 karat gold, and 
a cash gift of 50 million yen. The prizes will be pre
sented during awards ceremonies to be held No
vember 9-12 in Kyoto. 

Among previous recipients of the Kyoto Prize 
are several who have worked in the mathematical 
sciences: Rudolf£. Kalman (1985), Claude E. Shan
non (1985), John McCarthy (1988), I. M. Gelfand 
(1989), Andre Weil (1994), and Donald E. Knuth 
(1996). 

-from Inamori Foundation news release 
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John H. Conway Receives 
Nemmers Prize 

JoHN H. CONWAY, von Neumann Professor of Math
ematics at Princeton University, has been awarded 
the 1997-98 Frederic Esser Nemmers Prize in Math
ematics from Northwestern University. 

The Nemmers Prize in Mathematics is awarded 
to scholars who display "outstanding achievement 
in their discipline as demonstrated by major con
tributions to new knowledge or the development 
of significant new modes of analysis." The prize 
carries a $100,000 stipend and is presented every 
other year to a scholar who displays work of last
ing significance in mathematics. 

In connection with the receipt of the award, 
Conway will spend a period of residence at North
western, during which he will present a public lec
ture and interact with students and members of 
the faculty. 

Conway, one of the preeminent theorists in the 
study of finite groups and one of the world's fore
most knot theorists, is the author of more than 10 
books and more than 130 journal articles on a 
wide variety of mathematical subjects. He has also 
done important work in number theory, game the
ory, coding theory, tiling, and the creation of new 
number systems. The system of "Surreal Num
bers", which he invented, is the subject of a pop
ular book by computer scientist Donald Knuth. 

Conway is also widely known as the inventor of 
the "Game of Life", a computer simulation of sim
ple cellular "life", governed by simple rules which 
give rise to amazingly complex behavior. It was pop
ularized by Martin Gardner's columns in Scientific 
American in the early 1970s and has had a large 
number of devotees ever since. Conway may well 
have the distinction of having more books articles 
and Web pages devoted to his creations ~han an; 
other living mathematician. 
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Conway was edu
cated at Cambridge 
University and 
served as a profes
sor of mathematics 
there prior to joining 
Princeton in 1986. 
He is a Fellow of the 
Royal Society andre
ceived the P6lya 
Prize of the London 
Mathematical Soci
ety. 

~ 

"' ..CJ 

~ 
£ 
..CJ 

~ 
8 

'-'-'-"'---- ~ 
Northwestern 

University awards John H. Conway 
Nemmers Prizes in 
mathematics and in economics. The 1997-98 Erwin 
E. Nemmers Prize in Economics was presented to 
Robert J. Aumann. Initiated in 1994, the prizes 
were made possible through bequests from the late 
Erwin E. Nemmers, a former member of the North
western University faculty, and his brother, the 
late Frederic E. Nemmers, both of Milwaukee, Wis
consin. The 1998 selection committees were com
posed of faculty members from the University of 
California at Berkeley, Harvard University, Massa
chusetts Institute of Technology, Yale University, 
and Northwestern. 

Previous recipients of the Frederic Esser Nem
mers Prize in Mathematics are Yuri I. Mallin (1994) 
and Joseph B. Keller (1996). 

Consistent with the terms of the Nemmers' be
quests, past recipients of the Nobel Prize and cur
rent or former full-time members of the North
western University faculty are ineligible for a 
Nemmers Prize. 

-from Northwestern University news release 
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The D. Ray Fulk
erson Prize in Dis
crete Mathematics 
was awarded on 
August 25, 1997, 
at the opening 
session of the 
XVIth Interna
tional Symposium 
on Mathematical 
Programming in 
Lausanne, 
Switzerland. The 
prize of $1,500 is 

Jeong Han Kim jointly sponsored 
by the AMS and 

the Mathematical Programming Society. 
The prize committee for the 1997 prize con

sisted of Ronald Graham, AT&T Research; Ravi 
Kannan, Yale University; and Eva Tardos (chair), 
Cornell University. To be eligible, papers had to be 
published in a recognized journal during the six 
calendar years preceding the year of the Sympo
sium. The term "discrete mathematics" is intended 
to include graph theory, networks, mathematical 
programming, applied combinatorics, and related 
subjects. While research in these areas is usually 
not far removed from practical applications, the 
judging of papers is based on their mathematical 
quality and significance. 

The 199 7 Fulkerson prize was awarded to JEONG 
HAN KIM of Microsoft Research for the paper "The 
Ramsey Number R(3, t) Has Order of 
Magnitude 1~2 /'.which appeared in Random Struc
tures and A1gorithms, volume 7, issue 3, 1995, 
pages 173-207. 

The Ramsey number R(s, t) is the minimum n 
such that every red-blue coloring of the edges of 
the complete graph Kn includes either a red com
plete graph on s nodes or a blue complete graph 
on t nodes. The Ramsey number was introduced 
by Erdos and Szekeres in a paper in 1935. The 1947 

paper by Erdos on the symmetric Ramsey number 
R(t, t) is generally viewed as the start of the proba
bilistic method in combinatorics. Since then devel
opments in bounds on the Ramsey number have 
been intertwined with developments of the proba
bilistic method. 

After the symmetric case, the Ramsey number 
R(3, t) is the most studied. Erdos and Szekeres 
proved that R(3, t) is O(t2). This upper bound was 
improved by Graver and Yackel in 1968 to 
O(t210~~f t), and then in 1990 by Ajtai, Koml6s, 

and Szemeredi to 0( 1~;t ). ;he best-known lower 
bound for R(3, t) was 0(-1 t 2 ), proved in a 1961 

bEd " ogt 
paper y r os. 

Jeong Han Kim's paper solves this sixty-year-old 
problem by improving the Erdos lower bound to 
match the upper bound of Ajtai, Koml6s, and Sze
meredi. The paper is a veritable cornucopia of mod
ern techniques in the probabilistic method; it uses 
martingales in a sophisticated way to obtain strong 
large deviation bounds. 

Kim received his Ph.D. in 1993 from Rutgers Uni
versity, where his advisor was Jeff Kahn. He worked 
at AT&T Research for four years before joinfug the ., 
Theory Group at Microsoft Research in 1997. 

Past recipients of the Fulkerson Prize are: Richard 
M. Karp, Kenneth Appel, Wolfgang Haken, and Paul 
D. Seymour (1979); D. B. Judin, A. S. Nernirovskii, L. 
G. Khachiyan, G. P. Egorychev, D. I. Falikman, M. 
Grotschel, L. Lovasz, and A. Schrijver (1982); Jozsef 
Beck, H. W. Lenstra Jr., and Eugene M. Luks (1985); 
Eva Tardos and Narendra Karmarkar (1988); Martin 
Dyer, Alan Frieze, Ravi Kannan, Alfred Lehman, and 
Nikolai E. Mnev (1991); and Lou Billera, Gil Kalai, Neil 
Robertson, Paul D. Seymour, and Robin Thomas 
(1994). 

- Eva Tardos, for the prize committee 
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Testimony on Behalf of the 
1 oint Policy Board for 

Mathematics 

The ]oint Policy Board for Mathematics regularly 
arranges for representatives of the AMS, the Math
ematical Association of America, and the Society for 
Industrial and Applied Mathematics to testify before 
Congress on issues of importance to the math
ematical sciences community. What follows is the 
text of testimony presented by AMS President Arthur 
Jaffe to the House subcommittee concerned with the 
budget of the National Science Foundation. 

Testimony on the FY 1999 National Science 
Foundation Budget Request 
Subcommittee on Veterans' Affairs, Housing and 
Urban Development, and Independent 

Agencies 
Committee on Appropriations 
United States House of Representatives 

April 21, 1998 

Good morning, Mr. Chairman and Members of 
the Subcommittee. I am Arthur Jaffe, president of 
the American Mathematical Society, chairman of 
the Joint Policy Board for Mathematics, and Lan
don T. Clay Professor of Mathematics and Theo
retical Science at Harvard University. I speak today 
on behalf of the Joint Policy Board for Mathemat
ics (JPBM), which is a collaboration of three pro
fessional societies: the American Mathematical So
ciety, the Mathematical Association of America, and 
the Society for Industrial and Applied Mathemat
ics. These organizations have a combined mem
bership of over 57,000 mathematical scientists 
and educators, whose interests span research on 
mathematics, both disciplinary and interdiscipli-
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nary; applications of mathematics to science, en
gineering, industry, and business; and mathemat
ics education at all levels. 

Thank you for this opportunity to comment on 
appropriations under the subcommittee's juris
diction. Let me start, Mr. Chairman, by thanking 
the subcommittee for the strong support it has 
shown for the National Science Foundation over the 
years. We hope for your continued support in FY 
1999. The Joint Policy Board for Mathematics 
wholeheartedly endorses full funding of the FY 
1999 budget request for the National Science Foun
dation, providing a critical10 percent increase. 

We believe that what mathematics, science, and 
engineering represent is a top priority for invest
ment in the future of our country. However, the NSF 
budget has seen no real growth since FY 1995 and 
was part of the almost threefold decline in R&D 
funding as an overall percent of GDP over the past 
thirty years. Thus we have been shortchanging the 
most promising investment in our country's future. 
Moreover, given the extraordinary importance of 
the NSF's mission, we believe the need for a full 
appropriation transcends any particular approach 
to budgeting. 

The importance of the NSF's support for basic 
research and education has been expressed by a 
bipartisan group of members both in the House and 
in the Senate. This budget request is consistent with 
the authorization bill passed by the House, with 
the authorization bill moving through Senate com
mittee, and with the Senate's budget resolution, 
which assumes full funding in FY 1999. The Coali
tion for National Science Funding (CNSF), a coali
tion of more than fifty scientific organizations, 
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has endorsed the budget request, and I have at
tached the CNSF statement to my testimony. Fur
thermore, an ad hoc coalition of over one hundred 
presidents of scientific organizations (including the 
three JPBM presidents) issued a "unified state
ment" calling for a renewal of science funding over 
the next decade. These societies have over 3 mil
lion members: mathematicians, scientists, and en
gineers from across the country. I have attached 
the statement to this testimony. 

I believe it is widely understood that: 
1. We enjoy unparalleled prosperity today. Much 

of this is driven by technology growing out of 
the investment in basic scientific research that 
we have made over the past thirty years. 

2. Tomorrow's new technologies will evolve from 
today's basic research. 

3. Our strength as a world power tomorrow re
lies on our ability to educate our population 
in mathematics and science. 

4. The NSF bears a prominent share of the re
sponsibility for basic research, and it also con
tributes to education. 

NSF and Mathematics Research-the 
Enabling Discipline 
We are especially supportive of the NSF's proposed 
budget of $114.1 million for the Division of Math
ematical Sciences (DMS), as the Foundation has 
identified and documented a special need for 
strong growth in this area. For thirty years we have 
been in the midst of a golden age of mathematics 
research. Although American mathematics is the 
envy of the rest of the world, our leadership is in 
jeopardy. A panel appointed by the NSF docu
ments this view in a March 1998 study entitled "Re
port of the Senior Assessment Panel for the In
ternational Assessment of U.S. Mathematical 
Sciences." This study illustrates the inadequate 
support of twentieth-century mathematics, along
side its increasing role as the enabling discipline 
for all fields of science and engineering. In FY 
1999 the NSF will emphasize a number of inter
disciplinary research areas, including furthering the 
fruitful mathematical ties into physics and open
ing new dialogues between research mathemati
cians and their colleagues performing research in 
biology and medicine. However, interdisciplinary 
advances rest on disciplinary strength and 
progress; the nurturing of fundamental disciplines 
suffers today, and thus progress for tomorrow is 
threatened. 

The interdependence of different scientific dis
ciplines recurs as a theme throughout scientific his
tory; its relevance increases with the growing com
plexity of modern research. For example, modern 
medical imaging would be impossible without two 
hundred years of mathematical development lead
ing to the present-day breakthroughs in applica
tions of wavelets. Life is hard to imagine vvithoul 
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the programmable digital computer, an invention 
that arose from the abstract and seemingly im
practical discipline of mathematical logic but whose 
use depends on the wealth of new algorithms re
sulting from current research in mathematics. 
Mathematical research on probability theory con
tributed to the 1997 Nobel Prize in economics, 
and the widespread use of this mathematical model 
has had a profound impact on today's financial 
markets and on risk analysis. The mathematics 
behind it arose without any conception that it 
would ultimately be relevant to economics or busi
ness. 

A mathematician at UC Berkeley recently de
veloped numerical algorithms and extremely fast 
computer codes to simulate the manufacture of 
computer chips. The new methods greatly enhance 
the ability to model and predict some aspects of 
semiconductor manufacturing, and the associated 
mathematical approach has been adopted by lead
ing serP...iconductor companies. The ultimate goal 
of these and other such algorithms, models, and 
simulations is to influence semiconductor manu
facturing and design in the same way that computer 
simulations revolutionized aircraft design. 

Today's revolution in communication and en
cryption is a wonderful mixture of themes. It com
bines the quite recent realization of the applica
bility of the most abstract parts of mathematics 
along with the most powerful computational tools 
and algorithms made possible by engineers, physi
cists, computer scientists, and applied math
ematicians. As explained at a recent congressional 
briefing on mathematics, encryption involves large
scale computation and also rests on concrete ap
plications of number theory and algebraic geom
etry, two central fields of mathematics that forty 
years ago were believed to have no possible prac
tical applicability. Paradoxically, modern math
ematics is both devising new encryption schemes 
on the one hand and devising new mathematical 
and computational tools on the other to break ap
parently secure codes. News comes in surprising 
ways, and this past week we learned that digital 
cellular phone encryption, which was believed to 
be secure, has been broken. 

Symmetry in nature plays a central role in the 
formulation of physical laws. Recently two new 
kinds of symmetry of these laws have been con
jectured in physics; they are given the names mir
ror symmetry (because this can be thought of like 
a reflection in a mirror) and duality symmetry (be
cause they are similar to known relations between 
electric and magnetic forces). The assumption of 
these conjecture symmetries leads to enormous 
conceptual as well as computational insights that 
have been studied extensively over the past five 
years. This year a justification of mirror symme
try has been found in certain special cases, promis
ing to open new directions in our formulation and 
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understanding of the laws of nature, their reflec
tion as mathematical truths, and their forming the 
basis of new areas of knowledge. 

NSF and Mathematics Education 
The NSF also provides most of the federal fund
ing that enables the mathematical community to 
work toward the improvement of mathematics ed
ucation at all levels. It is impossible to separate sci
ence education from scientific research. The NSF 
Division of Undergraduate Education (DUE) spon
sors programs that link students to the work of re
search mathematicians and scientists. For exam
ple, the Research Experiences for Undergraduates 
(REUs) have played an important role in exciting 
undergraduate mathematicians and scientists by 
making available summer participation in research 
and thereby fostering the early transition from 
unharnessed potential to energized creativity. 

In a complementary fashion, I underscore the 
important role of the NSF graduate fellowships. 
These awards have in the past been central in fo
cusing the talent pool that has resulted in the vi
sionary world leadership of our universities. They 
play an absolutely crucial role in the vexing prob
lem of providing incentive for young potential re
search mathematicians, scientists, and engineers 
to continue in their fields, and they provide con
crete recognition of their accomplishments as they 
progress toward becoming the next generation of 
first-class American researchers. Likewise the post
doctoral fellowship programs extend the training 
of mathematicians and scientists at the crucial 
time when they are making the delicate transition 
from initial scientific discovery to world scientific 
leadership. It is through this continued encour
agement and development that we instill insight 
and that we focus our next generation of Fields 
Medal winners and Nobel Prize laureates, as well 
as the many other researchers whose contribu
tions provide the depth to make our country great. 
It is from today's pool of talented mathematicians, 
scientists, and engineers that the next generation 
of leaders will emerge whose ideas will hatch the 
basic discoveries to drive our economy and world 
competitiveness, and hence our national security. 

While U.S. graduate education shines, our 
schools do not. The results of the Third Interna
tional Mathematics and Science Study show that 
U.S. students drop from approximately average in 
fourth grade to the very bottom by twelfth grade. 
This is the case not only in averages but even when 
measuring the top 10 percent of student perfor
mance. We must do more to ensure that our school 
students are learning challenging mathematics, 
and a strong federal role is essential for our suc
cess. We urge the subcommittee to provide the full 
budget request for the proposed joint mathemat
ics educational initiatives of the NSF, to be un
dertaken in cooperation with the Department of 
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Education. We hope that both agencies, drawing on 
their respective strengths, will produce results 
that raise the content and international perfor
mance of U.S. students in mathematics. 

Conclusion 
Mr. Chairman, there are many other projects I 
could describe to demonstrate the extraordinary 
impact NSF programs have on mathematics science, 
engineering, and education. I don't have time today; 
however, I would like to invite you, the members 
of the subcommittee, and your staffs to attend the 
Fourth Annual CNSF Exhibition and Reception on 
May 20, at which you can see first-hand a small 
sample of NSF-funded research projects in all fields 
and you can talk with some of the mathematicians 
and scientists whose ideas produced these ad
vances. 

Let me emphasize that support for research 
and education in mathematics, the basic sciences, 
and engineering ranks among the most productive 
investments Congress can make in the future of 
our country. Yet the United States spends less as 
a percentage of GDP on civilian research than our 
major international competitors. Working with 
less than 5 percent of the total federal R&D bud
get, the NSF assumes major responsibility for many 
critical components of science and technology and 
works diligently toward the achievement of ex
cellence in science, mathematics, and engineering 
education. Moreover, the NSF pursues partner
ships and encourages the participation of other fed
eral agencies, of the states, and of industry in its 
activities, thereby leveraging its comparatively 
small budget. I again urge you to provide a 10 per
cent increase in FY 1999 appropriations for the Na
tional Science Foundation. 

Author Note: I am grateful to A. Odlyzko for 
drawing my attention to the fact that my assertion 
of a decline by a factor of three in R&D/GDP over 
thirty years is too large. According to figures pub
lished by the National Science Foundation in "Na
tional Patterns of R&D Resources: 1996", we have 
experienced a decline in federal R&D/ GDP from 
1.93% in 1964 to 0.89% in 1994, or by a factor of 
2.2 over that thirty year period. 
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This article appears as Chapter 21 in "AAAS Report 
XXIII: Research and Development, FY 1999" pub
lished in April1998. It is a report on the federal bud
get request submitted by the President to the Con
gress in February 1998 and does not reflect 
subsequent Congressional action. 

Summary 
• Federal support for the mathematical sciences 

would grow by 8.1%, from an estimated $180.8 
million in FY 1998 to a proposed $195.4 mil
lion in FY 1999. Adjusted for inflation, the in
crease would amount to 6.0%. 

• The National Science Foundation's Division of 
Mathematical Sciences would account for 
nearly all of this growth; it would spend $114.1 
million in FY 1999, a proposed increase of 
17.4% over the FY 1998 level. 

• Combined support from the five mathemati
cal sciences programs at the Department of De
fense would decline by an estimated 6.1%, to 
$58.5 million, in FY 1999. 

• The Department of Energy's support for the 
mathematical sciences would grow by 9.4% in 
FY 1999, potentially its first real funding in
crease in three years. 

Introduction 
The federal government maintains seven dedi
cated programs in the mathematical sciences at 
three agencies: the Departments of Defense (DOD) 
and Energy (DOE) and the National Science Foun
dation (NSF). These programs support research 
and related activities carried out primarily at aca
demic institutions. 

The NSF provides more than half of all federal 
support for the mathematical sciences and the 
only significant investment in fundamental re-

Lisa A. Thompson is the congressional liaison for the ]oint 
Policy Board for Mathematics. Her e-mail address is 
jpbm@math.umd.edu . 

search to expand the intellectual frontiers through
out the field and thus plays a key role in ensuring 
the vitality of the mathematical sciences and its 
availability as a resource for progress in science, 
technology, and industry. 

The DOD maintains five mathematical sciences 
programs that together account for about a third 
of federal support for the field. These programs 
fund activities based on their potential to con
tribute to the missions of the DOD research agen
cies and the technology thrusts established at the 
highest levels of the department. Here the math
ematical sciences are increasingly regarded as a 
problem-solving technology that can reduce costs 
in the development and deployment of hardware 
and software. 

The Department of Energy also maintains a 
small dedicated program, and other federal agen
cies support research in the mathematical sci
ences-mostly applied mathematics and statis
tics-to enable progress in fields related to their 
missions. These agencies include the Department 
of Transportation, the Environmental Protection 
Agency, the National Aeronautics and Space Ad
ministration, the Nationallnstitutes of Health, and 
the National Institute of Standard and Technology. 
It is difficult to estimate the scope and extent of 
this research without detailed after-the-fact re
porting from these agencies, because they do not 
have dedicated mathematical sciences programs. 
Much of this research is carried out in agency R&D 
centers, although they make some grants to uni
versity-based mathematical scientists. 

FY 1999 Support for the Mathematical 
Sciences 
In FY 1999 aggregate spending by the seven math
ematical sciences programs would total $195.4 
million, 8.1% above the estimated FY 1998level of 
$180.8 million. This would amount to a 6.0% in
crease after adjusting for inflation. 
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The $14.6 million projected increase would re
sult from a $16.9 million increase in the NSF's 
support for the mathematical sciences, a $1.5 mil
lion increase in DOE's support, and a $3.8 million 
decrease in DOD's support. 

This would be the first decline in recent years 
in overall DOD support for the mathematical sci
ences and the first time that none of the DOD 
mathematical sciences program budgets would 
see an increase. While the funding at several of the 
DOD programs has been stagnant at best, growth 
in other programs usually made up for any de
creases. 

These figures would thus accelerate a trend 
concerning relative proportions among agency 
support for the field: the proportion of support 
coming from the NSF has been growing and would 
top 60% under the FY 1999 plans. 

FY 1999 Mathematical Sciences Program 
Budgets 
The table at the end of this chapter shows the 
budgets of the seven federal mathematical sci
ences programs for FY 1997- 99. These programs 
provide support for a variety of research and re
lated activities, including individual and group 
awards, institutes and centers, equipment, and ed
ucation and human resources development. Fol
lowing is information on each program and its FY 
1999 budget proposal. Note that the FY 1999 
spending figures for the DOD programs are tech
nically not proposals, as DOD does not project 
budget figures at that level of detail; rather, they 
are estimates obtained from the programs them
selves. 

National Science Foundation. The NSF Division 
of Mathematical Sciences (DMS), part of the Math
ematical and Physical Sciences Directorate (MPS), 
invests in the development of mathematical and 
statistical ideas and techniques, supports their in
teraction with other scientific and engineering dis
ciplines, and encourages their diffusion into the 
technology base. Its portfolio includes grants for 
individual investigators and small groups, research 
institutes and centers, computing equipment, post
doctoral fellowships, research conferences, and 
undergraduate programs such as curriculum de
velopment. 

DMS would spend $114.1 million in FY 1999, a 
proposed increase of 17.4% over the FY 1998 level 
of $97.2 million. Part of the proposed increase is 
attributed to a "corrective action" to bring the DMS 
budget in line with those of the other MPS divisions. 
The spending proposal includes $79.1 million for 
research project support, a 12.7 percent increase, 
and $3 5.0 million for infrastructure support, a 
29.6 percent increase. 

DMS plans to use $6 million of the proposed $8.9 
million increment for research project support to 
increase the average size and duration of its 
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awards. With the remainder, emphasis would be 
placed on research that contributes to interagency, 
NSF-wide, and MPS-wide activities, especially the 
NSF's initiative in Knowledge and Distributed In
telligence (KDI) as well as MPS thrusts on the ori
gins of the universe, the quantum realm, and mol
ecular science. 

The $8 million increment for infrastructure sup
port would be divided among the Grants for Ver
tical Integration of Research and Education in the 
Mathematical Sciences program (VIGRE, $4.5 mil
lion), a contribution to a joint NSF-Department of 
Education initiative to improve K- 8 mathematics 
education ($3.0 million) being coordinated by NSF's 
Education and Human Resources Directorate, and 
enhanced support for institutes ($0.5 million). 

The table also includes an estimate of the por
tion of the FY 1999 budget request of the MPS Of
fice of Multidisciplinary Activities (OMA) that might 
be used to support mathematical activities. 

Air Force Office of Scientific Research (AFOSR). 
The Mathematics and Geosciences Directorate of 
AFOSR provides funds for research and related ac
tivities in the mathematical sciences in support of 
the Air Force mission. Research areas include op
timization, signal processing, probability and sta
tistics, computational mathematics, and dynamics 
and control. The best estimate for the mathemat
ical program's FY 1999 budget is that it would re
main the same as the FY 1998 estimate, $17.9 mil
lion. 

Army Research Office (ARO). The ARO math
ematical sciences program focuses on the math
ematics of materials science, high performance 
computing, image and signal analysis, including au
tomatic target recognition, mathematical and com
putational issues in intelligent systems, and other 
areas of interest to the Army. The program sup
ports several centers and institutes that fall under 
the University Research Initiative (URI). The pro
gram's estimatedFY 1999 spending would be $12.0 
million, the same as in FY 1998. 

Defense Advanced Research Projects Agency 
(DARPA). The Applied and Computational Math
ematics Program at DARPA supports mathemati
cal research to facilitate the development of tech
nologies identified by the agency as important to 
meeting future military needs. The program funds 
university and industrial researchers to solve well
defined mathematical and computational prob
lems and work with other DOD scientists to em
ploy the resulting knowledge and tools in the 
development process. It also funds joint programs 
with the NSF to familiarize new researchers with 
the needs of DARPA. 

Estimated funding for the program in FY 1999 
would be $19.5 million, a $3 million cut from the 
estimated FY 1998 level of $22.5 million. 

National Security Agency (NSA). The National 
Security Agency is the nation's largest employer of 
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mathematical scientists. Its in-house research ac
tivities are highly classified. In 1984 NSA initiated 
a competitive grants program to support unclas
sified academic research in discrete mathematics, 
algebra, number theory, probability, statistics, and 
cryptology. The program was a response to a sharp 
decline in the number of Americans earning ad
vanced degrees in the mathematical sciences. 

Although that number has stabilized, U.S. citi
zens still earn less than half of the mathematical 
doctorates awarded by U.S. institutions. Yet the pur
chasing power of NSA's external grants program 
has been dropping steadily during the 1990s. Its 
budget will have declined by 50% in real terms be
tween FY 1990 and FY 1998. Another decrease is 
projected for FY 1999. 

NSA also provides funds for mathematical re
search through programs at predominantly mi
nority institutions and supports some contracts for 
directed mathematical research; spending for these 
activities is not included in the table. 

Office of Naval Research (ONR). The Math
ematical, Computer, and Information Sciences Di
vision, part of the ONR's Information, Surveillance, 
and Electronics Department, supports research in 
the mathematical areas of applied analysis, discrete 
mathematics, numerical analysis, operations 
research, and probability and statistics in support 
of the naval mission. In FY 1999 ONR's support for 
the mathematical sciences would drop by 9.1%, 
from $7.7 million in FY 1998 to $7.0 million. This 

would follow an even steeper drop between FY 
1997, when the program spent $9.6 million, and 
FY 1998. 

Department of Energy. The Office of Compu
tational and Technology Research's Mathematical, 
Information, and Computational Sciences Division 
has two missions: to support a broad range of re
search in the mathematical, computational, and 
computer sciences necessary to underpin all the 
other sciences and to manage a network of state
of-the-art supercomputing facilities for DOE-sup
ported researchers. Most of its funding is devoted 
to R&D in applied computer and computational sci
ence and technology carried out at the national lab
oratories. 

It also invests in a small mathematical sciences 
program, providing support to the labs and to uni
versities for basic research and related activities 
in analytical, numerical, and computational meth
ods. The objective is to develop mathematical tools 
useful in solving complex scientific problems that 
hinder progress toward national energy and envi
ronmental goals. The program would be funded at 
$17.5 million in FY 1999, an increase of $1.5 mil
lion over the FY 1998 level. The increment would 
be used for a new research initiative on Pre
dictability of Complex Phenomena, the results of 
which would be relevant for a number of problems 
of interest to DOE, including nuclear stockpile 
stewardship, environmental remediation, and 
global climate modeling. 

Federal Support for the Mathematical Sciences 
FY 1997-FY 1999 (in millions of dollars) 

FY 1997 FY 1998 FY 1999 Change FY 1998-99 
Actual Estimate Request Amount Percent 

National Science Foundation 
DMS 92.9 97.2 114.1 16.9 17.4% 
Other MPS 5.3 5.3 5.3 0.0 0% 

Total, NSF 98.2 102.5 119.4 16.9 16.5% 
Department of Defense 

AFOSR 17.1 18.0 18.0 0.0 0% 
ARO 13.0 12.0 12.0 0.0 0% 
DARPA 18.5 22.5 19.5 -3.0 -13.3% 
NSA 2.1 2.1 2.0 -0.1 -4.8% 
ONR 9.6 7.7 7.0 -0.7 -9.1% 

Total, DOD 60.3 62.3 58.5 -3.8 -6.1% 
Department of Energy 

Univ. Support 5.0 5.0 5.0 0.0 0.0% 
National Labs 11.0 11.0 12.5 1.5 13.6% 

Total, DOE 16.0 16.0 17.5 1.5 9.4% 

Total, all agencies 174.5 180.8 195.4 14.6 8.1% 
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Recently Published Titles from the AMS 
Advances in Switching 
Networks 
Ding-Zhu Du, University of Minnesota, 
Minneapolis, and Frank K. Hwang, National Chiao 
Tung University, Hsinchu, Taiwan, Editors 
The articles collected in this book were presented at the 
DIMACS Workshop on Network Switching, held in July 
1997 at Princeton University. 
DIMACS: Series in Discrete Mathematics and Theoretical 
Computer Science, Volume 42; 1998; 333 pages; Hardcover; 
ISBN 0-8218-0831-1; List $70; Individual member $42; Order code 
DIMACS/42RT89 

Operator Algebras and Their 
Applications II 
Peter A. Fillmore, Dalhousie University, Halifax, 
NS, Canada, and James A. Mingo, Queen's 
University, Kingston, ON, Canada, Editors 
This volume is the second selection of papers that arose 
from the seminars and workshops of a year-long 
program, Operator Algebras and Applications, that took 
place at The Fields Institute. Topics covered include the 
classification of amenable C*-algebras, lifting theorems 
for completely positive maps, and automorphisms of von 
Neumann algebras of type III. 
Fields Institute Communications, Volume 20; 1998; 170 pages; 
Hardcover; ISBN 0-8218-0908-3; List $46; Individual member $28; 
Order code FIC/20RT89 

Consequences of the Axiom of 
Choice 
Paul Howard, Eastern Michigan University, 
Ypsilanti, and Jean E. Rubin, Purdue University, 
West Lafayette, IN 
This book is a comprehensive listing of statements that 
have been proved in the last 100 years using the axiom 
of choice. · 
Mathematical Surveys and Monographs, Volume 59; 1998; 
432 pages; Hardcover; ISBN 0-8218-0977-6; List $89; Individual 
member $53; Order code SURV /59RT89 

Domain Decomposition 
Methods 10 
Jan Mandel, University of Colorado, Denver, and 
Charbel Farhat and Xiao-Chuan Cai, University of 
Colorado, Boulder, Editors 
This volume contains the proceedings of the Tenth 
International Conference on Domain Decomposition 
Methods, which focused on the latest developments in 
realistic applications in structural mechanics, structural 
dynamics, computational fluid dynamics, and heat 
transfer. 

The electronic version is available at no additional 
charge to purchasers of the print volume. Access instruc-

tions are provided in the book. There is also the option 
to purchase only the electronic version. 
Contemporary Mathematics, Volume 218; 1998; 554 pages; 
Softcover; ISBN 0-8218-0988-1; Print and electronic: List $110; 
Individual member $66; Order code CONM/218RT89 
Electronic only: ISBN 0-8218-1177-0, List $99; Individual 
member $59; Order code CONM/218.ERT89 

Quasicrystals and Discrete 
Geometry 
Jiii Patera, Centre de Recherches Mathematiques, 
Universite de Montreal, PQ, Canada, Editor 

The common topic of the eleven articles in this volume is 
ordered aperiodic systems realized either as point sets 
with the Delone property or as tilings of a Euclidean 
space. The volume brings together contributions by 
leading specialists. Important advances in under
standing the foundations of this new field are presented. 
Fields Institute Monographs, Volume 10; 1998; 289 pages; 
Hardcover; ISBN 0-8218-0682-3; List $79; Individual member $47; 
Order code FIM/10RT89 

Algebras and Modules I 
Idun Reiten, Sverre 0. Smala, and 
0yvind Solberg, Norwegian University of Science 
and Technology, Trondheim, Editors 
The invited contributions to this volume are based on 
lectures given by leading researchers in the field at the 
Workshop on Representations of Algebras and Related 
Topics, Trondheim, Norway, in 1996. 

A general background in noncommutative algebra 
including rings, modules and homological algebra is 
required. Given that, parts of this volume would be suit
able as a textbook for an advanced graduate course in 
algebra. 
Members of the Canadian Mathematical Society may order at the 
AMS member price. 

Conference Proceedings, Canadian Mathematical Society, 
Volume 23; 1998; 198 pages; Softcover; ISBN 0-8218-0850-8; 
List $39; Individual member $23; Order code CMSAMS/23RT89 

Algebras and Modules II 
Idun Reiten, Sverre 0. Smala, and 
0yvind Solberg, Norwegian University of Science 
and Technology, Trondheim, Editors 
This volume contains 43 research papers based on 
results presented at the Eighth International Conference 
on Representations of Algebras (ICRA VIII) held in 
Geiranger, Norway, in 1996. The papers, written by 
experts in the field, cover the most recent developments 
in the representation theory of artin algebras and related 
topics. 
Members of the Canadian Mathematical Society may order at the 
AMS member price. 

Conference Proceedings, Canadian Mathematical Society, 
Volume 24; 1998; 569 pages; Softcover; ISBN 0-8218-1076-6; 
List $99; Individual member $59; Order code CMSAMS/24RT89 

All prices subject to change. Charges for delivery are $3.00 per order. For optional 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, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 world
wide. Or place your order through the AMS bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 
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AMS-AAAS Fellows Chosen 
This year the AMS is again participating in the Mass Media 
Science and Engineering Fellowship program of the Amer
ican Association for the Advancement of Science (AAAS). 
This program places graduate students in internships in 
major media organizations for ten weeks during the sum
mer. The purpose of the program is to improve public un
derstanding and appreciation of science and technology and 
to sharpen the ability of the fellows to communicate com
plex technical issues to nonspecialists. 

A mathematics graduate student holds a fellowship this 
summer through the sponsorship of the AMS. EDOUARD 
SERVAN-SCHREIBER, a graduate student at the University of Cal
ifornia at Berkeley, is spending his fellowship at National 
Geographic Television. 

In addition, SARA RoBINSON, also a graduate student at the 
University of California at Berkeley, holds the SIAM-AAAS 
Fellowship sponsored by the Society for Industrial and 
Applied Mathematics, which she is spending at the Dallas 
Morning News. 

-Elaine Kehoe 

Mathematicians Elected to 
American Academy of Arts 
and Sciences 
Seven mathematicians have been elected to membership 
in the American Academy of Arts and Sciences in 1998. 
They are: RoY ADLER (IBM T.]. Watson Research Center), FAN 
CHUNG (University of Pennsylvania), WILLIAM FULTON (Uni
versity of Chicago), PETER W. ]ONES (Yale University), CuRTIS 
McMULLEN (Harvard University), YuM-TONG Sru (Harvard Uni
versity), and jOHN G. THOMPSON (University of Florida). MICHELE 
F. VERGNE (Ecole Normale Superieure, Paris, France) and 
MIGUEL VIRASORO (International Center for Theoretical 

Physics, Trieste, Italy) were elected as foreign honorary 
members. 

The .A.merican Academy of Arts and Sciences was 
founded i."fl. 1780 to foster the development of knowledge 
as a means of promoting the public interest and social 
progress. The membership of the academy is elected and 
represents distinction and achievement in a range of in
tellectual disciplines: mathematical and physical sciences, 
biological sciences, social arts and sciences, and humani
ties and fine arts. 

-AAAS Announcement 

Aharonov and Berry Awarded 
Wolf Prize in Physics 
The Wolf Foundation Prize in Physics for 1998 has been 
jointly awarded to YAKIR AHARONOV of Tel Aviv University 
and the University of South Carolina and MICHAEL V. BERRY 
of Bristol University, United Kingdom. The two were hon
ored for their discovery of the quantum topological and 
geometrical phases, particularly the Aharonov-Bohm effect 
and the Berry phase, and their incorporation into many 
fields of physics. The work of Aharonov and Berry has stim
ulated research in such varied areas as nuclear, fluid, and 
molecular physics, string theory, cosmology, gravitational 
physics, solid state physics, the foundations of quantum 
mechanics, and recent attempts to develop quantum com
puting. 

Yakir Aharonov was born in Israel in 1932 and received 
his Ph.D. from Bristol University in 1960. He has taught at 
Yeshiva University and has held a joint professorship at 
Tel Aviv University and the University of South Carolina 
since 1973. He held a Miller Research Professorship at the 
University of California at Berkeley in 1988-89. His nu
merous awards and honors include the Weizmann Prize in 
Physics and the Rothschild Prize in Physics, both awarded 
in 1984; the 1989 Israel National Prize in Physics; and the 
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Yakir Aharonov Sir Michael Berry 

1995 Hewlett-Packard Europhysics Prize. He is a fellow of 
the American Physical Society and a member of both the 
U.S. National Academy of Sciences and the Israel Academy 
of Sciences and Humanities. 

Michael V. Berry was born in the United Kingdom in 1941 
and received his Ph.D. from St. Andrews University in 1965. 
He has been associated with Bristol University since 1967, 
where he is currently a Royal Society Research Professor. 
Among his awards and honors are the 1990 Paul Dirac 
Medal and Prize of the United Kingdom Institute of Physics, 
the Hewlett-Packard Europhysics Prize for 1995, and the 
Kapitsa Medal of the Russian Academy of Sciences (1997). 
He was named a Knight Bachelor at the Queen's Birthday 
Honors in 1996. He is a fellow of the Royal Society of Lon
don; a member of the European Academy, the Royal Soci
ety of Sciences of Uppsala, and the Indian Academy of Sci
ences; and a foreign member of the U.S. National Academy 
of Sciences. 

Professors Aharonov and Berry will share the $100,000 
prize, which was presented on May 10, 1998, in Jerusalem 
by President Ezer Weizman of Israel. The Wolf Foundation 
was established by Ricardo Wolf, once Cuban ambassador 
to Israel, for the purpose of promoting science and art for 
the benefit of mankind. 

-From a Wolf Foundation announcement 

1998 USA Mathematical 
Olympiad Winners 
The 27th USA Mathematical Olympiad (USAMO) exam was 
held on April 28, 1998, and consisted of six questions to 
be solved in six hours. A total of 179 students were selected 
to take the exam on the basis of their performances on the 
American High School and American Invitational Math
ematics Examinations. 

This year for the first time a female student, MELANIE 
WooD of Park Tutor High School in Indianapolis, Indiana, 
won first-place honors. She shares first place with ALEXAN
DER B. SCHWARTZ of Radnor High School in Radnor, Penn
sylvania. The other winners were: REm BARTON of Arlington, 
Massachusetts, who is home-schooled; GABRIEL CARROLL, 
Oakland Technical High School, Oakland, California; KEviN 
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D. LACKER, Sycamore High School, Cincinnati, Ohio; DAVID 
E. SPEYER, Choate Rosemary Hall, Wallingford, Connecticut; 
PAUL A VALIANT, Milton Academy, Milton, Massachusetts; and 
DAVID T. VICKREY, Vermillion High School, Vermillion, South 
Dakota. Kevin Lacker was also a winner in last year's com
petition. 

The Mathematical Olympiad Summer Program, which 
prepares the team for the International Mathematical 
Olympiad (IMO), includes as participants the top eight win
ners and twenty-two other high-ranking USAMO students. 
This program is sponsored by the Office of Naval Research 
and the Matilda Wilson Foundation, with support from the 
University of Nebraska-Lincoln, the site of the program. 

The top six winners-Barton, Carroll, Lacker, Schwartz, 
Valiant, and Wood-represented the United States in the 
IMO, which was held July 15 and 16 in Taipei, Taiwan. 
Travel funds to the IMO are provided by the Army Re
search Office. The USAMO is run by American Mathemat
ics Competitions. 

-Mathematical Association of America 

Fred Glover Receives von 
Neumann Prize 
FRED W. GLOVER, U.S. West Chaired Professor in Systems Sci
ence at the University of Colorado, Boulder, has been 
awarded the 1998 John von Neumann Theory Prize, the 
highest prize given in the field of operations research and 
management science. 

The $5,000 prize, awarded by the Institute for Opera
tions Research and the Management Sciences, was given to 
Glover "for his fundamental contributions to integer pro
gramming, networks, and combinatorial optimization." 
His principal areas of research include applications of 
computers to the fields of optimization, decision support, 
industrial planning, financial analysis, systems design, 
multicriteria analysis, applied artificial intelligence, en
ergy, natural resources planning, logistics, transportation, 
and large-scale allocation models. He developed the frame
work for the metaheuristic called Tabu Search, which has 
been instrumental in solving difficult problems in many 
areas, ranging from scheduling to financial planning to 
training neural networks. 

Fred Glover was born on March 8, 1937, in Kansas City, 
Missouri. He graduated from the University of Missouri, 
Kansas City, in 1960 and received his Ph.D. from Carnegie
Mellon University in 1965. He has taught at the University 
of California, Berkeley; the University of Texas; and the Uni
versity of Minnesota. He was professor of management sci
ences and information systems at the University of Colorado 
from 1970 to 1986 and has been U.S. West Chaired Professor 
there since 1986. He served as director of research at the 
Center for Applied Artificial Intelligence, of which he was 
a founding member, at Colorado between 1984 and 1990. 
He has received numerous academic honors and awards. 
He was honored by the North Atlantic Treaty Organization 
(NATO) Division of Scientific Affairs for research and lee-
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ture presentations at NATO Advanced Study Institutes on 
networks and logistics planning. He has also received the 
National Award for Research Excellence in Operations Re
search/Computer Science of the Operations Research So
ciety of America, the Outstanding Achievement Award of 
the American Institute of Decision Sciences, the Interna
tional Business Machines Award for Mathematical Pro
gramming Research, and the Energy Research Institute 
Award for research on alternative energy resources and 
uses. 

1998 d'Alembert Prize 
Awarded 

-Elaine Kehoe 

Every two years the Societe Mathematique de France pre
sents the d'Alembert Prize. Established in 1984, the prize 
is intended to encourage mathematical works in the French 
language and the exposition of mathematics for the gen
eral public. The prize recognizes an article, book, radio or 
television broadcast, fi1'll, or other project that is designed 
to L111prove understanding of mathematics and its recent 
developments. 

The 1998 d'Alembert Prize has been awarded to JEAN
PAUL DELAHAYE of l'Universite des Sciences et Techniques de 
Lille for his most recent work, "Le fascinant nombre pi", 
published by Belin in the collection, Bibliotheque pour la 
science. 

-Societe Mathematique de France 

Addition, National Academy of 
Sciences Elections 
The June/July issue of the Notices carried an announcement 
about recent elections to membership in the National Acad
emy of Sciences. One name was omitted from the list of 
new Academy members in the mathematical sciences: AN
DREW YAo of Princeton University. 

Visiting Mathematicians 
(Supplementary List) 

Mathematicians visiting other institutions internationally 
during the 1998-1999 academic years were listed in the 
June/July 1998 issue of the Notices, pp. 730-31, and the 
August 1998 issue of the Notices, p. 885. The following is 
an update (home country is listed in parentheses). 

SANG-EON HAN (Korea), University of Rochester, Math
ematics, 2/99-1/00. 

GENNADI KAsPARov (Russia), Dartmouth College, Operator 
Algebras, KK-Theory, Noncommutative Geometry, Func
tional Analysis, Representation Theory, 9/98-6/99. 

VLADIK KREINOVICH (U.S.A.), Chinese University of Hong 
Kong, Interval Mathematics, Mathematical Foundations of 
Knowledge, Representation and Intelligent Control, 
12/98-1/99. 

FATIMA SJLVA LEITE (Portugal), Arizona State University, Geo
metric Control Theory, 3/98-7/99. 

GuOQING Liu (People's Republic of China), University of 
Texas at El Paso, Interval Mathematics, 11/98-8/99. 

NURJA MUTA (Spain), University of Texas at El Paso, Interval 
Mathematics, Geometry, 8/98-11/98. 

PETRI OLA (Finland), University of Rochester, Partial Dif
ferential Equations, 9/98-12/98. 

IULIANA OPREA (Romania), Arizona State University, Dy
namical Systems, 8/98-5/99. 

MICHAEL PLUMMER (U.S.A.), University of Odense, Denmark, 
Graph Theory, 9/98-11/98. 

VASILY V. STRELA (Russia), Dartmouth College, Applied 
Analysis, 9/97-6/99. 

STEVEN H. WEINTRAUB (U.S.A.), University of Gottingen, 
Germany, Differential Topology, Algebraic Geometry, 
1/99-7/99. 

JUERGEN WOLFF VON GUDENBERG (Germany), University of 
Southwestern Louisiana, Interval Mathematics, 
11/98-12/98; University of Texas at El Paso, Interval Math
ematics, 1/99-2/99. 

JINDRICH ZAPLETAL (Czech Republic), Dartmouth College, 
Set Theory, 7/98-6/00. 

Deaths 
DAME MARY CARTWRIGHT, of Cambridge, England, died on 
April3, 1998. Born on December 17, 1900, she was a mem
ber of the Society for 49 years. 

H. L. CLAASEN, of Amsterdam, The Netherlands, died on 
May 25, 1998. Born on June 17, 1937, he was a member of 
the Society for 20 years. 

ALBERT EDREI, professor emeritus, Syracuse University, 
died onApril29, 1998. Born on November 26, 1914, he was 
a member of the Society for 47 years. 

JoHN WARREN FoRMAN, retired from IBM, died on May 22, 
1998. Born on November 25, 1918, he was a member of the 
Society for 48 years. 

LEONID S. FRANK, of the University of Reims, France, died 
on December 29, 1997. Born on April 25, 1934, he was a 
member of the Society for 23 years. 

ROBERT B. GARDNER, of the University of North Carolina, 
Chapel Hill, died on May 5, 1998. Born on February 27, 1939, 
he was a member of the Society for 3 7 years. 

MARviN L. VEST, professor emeritus, West Virginia Uni
versity, died on December 28, 1997. Born on May 17, 1906, 
he was a member of the Society for 3 7 years. 

CALOGERO VINTI, of the University of Perugia, Italy, died 
on August 25, 1997. Born on July 12, 1926, he was a mem
ber of the Society for 18 years. 
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American Mathematical 
Society Centennial Fellowships 

Invitation for Applications for Awards for 
1999-2000 
Deadline: December 1,1998 

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 rnidca
reer mathematicians. The changes adopted three years 
ago redirected the fellowship program toward recent Ph.D.s. 
The eligibility rules are as follows. 

Applicants must: (1) be citizens or permanent residents 
of a country in North America, (2) have held their doctoral 
degrees for at least two years at the time of the award, (3) 
not have permanent tenure, and (4) 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 
that has a stimulating research environment suited to the 
candidate's research development. 

The stipend for fellowships awarded for 1999-2000 is 
expected to be approximately $3 7,000, with an additional 
expense 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. 

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 fellowship are guaranteed. Because of the generosity 
of the AMS membership, it has been possible to award two 
to five fellowships a year for the past ten years. A list of 
previous fellowship winners can be found at http: I lwww. 
ams.orglamslprizes.html. 

Applications should include a short research plan de
scribing 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 committee will base its decision on both the re
search potential of the applicant, based on track record and 
letters of recommendation, and on the quality and feasi
bility of the research plan. 

The deadline for receipt of applications is December 1, 
1998. Awards will be announced in February 1999 or 
earlier 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, 
or call401-45 5-4103. Application forms are also available 
via the Internet at http: I lwww. ams. orglempl oymentl. 

Please note that completed application and reference 
forms should not be sent to the AMS but to the address 
given on the forms. 

-AMS Announcement 
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NSF Mathematical Sciences 
Postdoctoral Research 
Fellowships 
The Mathematical Sciences Postdoctoral Research Fellow
ship program of the Division of Mathematical Sciences 
(DMS) of the National Science Foundation (NSF) awards fel
lowships each year for research in pure mathematics, ap
plied mathematics and operations research, and statistics. 
The deadline for this year's applications is October 16, 
1998. A full program announcement is forthcoming. More 
information can be found through the World Wide Web at 
http: I lwww. nsf. govlmpsldmsldmsdead. htm (the DMS 
Program Deadline page-look for October 16) or from the 
Infrastructure Program, Room 1025, Division of Math
ematical Sciences, National Science Foundation, 4201 Wil
son Boulevard, Arlington, VA 22230; telephone 703-306-
1870; e-mail: msprf@nsf. gov. 

-DMS Announcement 

NSA Grant and Sabbatical 
Programs 
The Mathematical Sciences Program of the National Secu
rity Agency (NSA) provides grants and sabbatical oppor
tunities to support research by academic mathematical 
scientists. 

The grant program offers funding in four categories: the 
Young Investigators' Grant; the Standard Grant; the Se
nior Investigators' Grant; and the Conferences, Workshops, 
and Special Situations Grant. The NSA makes grants to 
universities and nonprofit institutions to support self-di
rected research in the following areas of mathematics (in
cluding possible computational aspects): algebra, number 
theory, discrete mathematics, probability, and statistics. In 
addition, it supports research in the design and analysis 
of cryptographic algorithms. The deadline for submission 
of all grant proposals is October 15, 1998. Awards are gen
erally made in November of the following year. The prin
cipal investigators to be supported by the grant must be 
U.S. citizens or permanent residents, and students and 
postdoctoral researchers to be supported must be U.S. cit
izens or permanent residents who intend to become citi
zens. Grant proposals must arrive at the NSA on the dead
line date; allow at least ten days for mailing. Submit 
proposals to: NSA Mathematical Sciences Program, Na
tional Security Agency, ATTN: R51A, Ft. George G. Meade, 
MD 20755-6000. 

The NSA also accepts proposals for small grants for con
ferences, workshops, and special academic endeavors. Pro
posals for these may be submitted at any time and will be 
reviewed as they are received at NSA. Allow at least eight 
months for review, negotiation, and processing. 

The sabbatical provides support for academic math
ematical scientists to visit the NSA for periods ranging 

from 9 to 24 months. The sabbaticals primarily involve 
cryptanalysis, but may also involve algebra, probability, sta
tistics, number theory, and discrete mathematics. NSA pro
vides visiting mathematicians with funds to supplement 
their university's stipends to at least equal their monthly 
salaries. A choice is offered between an allowance for mov
ing expenses or a housing supplement. Applicants and 
their immediate family members must be U.S. citizens and 
must participate in a thorough, extensive screening process. 
Applicants must submit a U.S. Government application 
form (SF-171, available in campus placement offices), a cur
riculum vitae with a complete list of publications, and 
other relevant information to: Director, NSA Mathematical 
Sabbatical Program, ATTN: R51A, National Security Agency, 
Ft. George G. Meade, MD 20755-6000. 

Further information may be obtained from the NSA's 
Web site: http: I lwww. nsa. gov: 8080iprog ramslmspl, or 
by calling 301-688-0400, sending e-mail to msp@ 
math13. math . umbc. edu, or writing to Director, Math
ematical Sciences Program, at the address given above. 

-National Security Agency 

Call for NowJnations for AWM 
Hay Award 
The Executive Committee of the Association for Women in 
Mathematics (AWM) has established the Louise Hay Award 
for Contributions to Mathematics Education, to be awarded 
annually to a woman at the Joint Prize Session at the Joint 
Mathematics Meetings every January. The purpose of this 
award is to recognize outstanding achievements in any area 
of mathematics education, to be interpreted in the broad
est possible sense. 

Louise Hay was widely recognized for her contributions 
to mathematical logic and for her strong leadership as 
head of the Department of Mathematics, Statistics, and 
Computer Science at the University of Illinois at Chicago. 
Her devotion to students and her lifelong commitment to 
nurturing the talent of young women and men secure her 
reputation as a consummate educator. The annual pre
sentation of this award is intended to highlight the im
portance of mathematics education and to evoke the mem
ory of all that Hay exemplified as a teacher, scholar, 
administrator, and human being. 

The nomination document(s) should include: 1) a one
to three-page letter of nomination highlighting the excep
tional contributions of the candidate to be recognized, 2) 
a curriculum vitae of the candidate not to exceed three 
pages, and 3) three letters supporting the nomination. It 
is strongly recommended that the letters represent a range 
of constituents affected by the nominee's work. 

Send five complete copies of nomination material for 
this award to: The Hay Award Selection Committee, 
Association for Women in Mathematics, 4114 Computer 
& Space Sciences Building, University of Maryland, College 
Park, Maryland 20742-2461. For further information call 
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the AWM at 301-405-7892 or send e-mail to awm@math. 
umd. edu. 

Please note that nominations via e-mail or fax are not 
acceptable. The deadline for nominations to be received at 
the AWM office is October 1, 1998. 

-Alt'M announcement 

Call for Nominations for SIAM 
von Karman Prize 
The Society for Industrial and Applied Mathematics (SIAM) 
will present the Theodore von Karman Prize at the 1999 
SIAM Annual Meeting in Atlanta, Georgia, May 12-15. The 
award will be given for a notable application of math
ematics to mechanics and/or the engineering sciences 
made during the five to ten years preceding the award. The 
award may be given either for a single notable achievement 
or for a collection of such achievements. 

The award consists of a hand-calligraphed certificate and 
a $1,000 cash prize. Expenses for the winner to attend the 
annual meeting to receive the award will be borne by SIAM. 

Further information about the award, including names 
of past winners, may be found at http: I /www. siam. o rg/ 
prizes/vonkar.htm. 

A letter of nomination, including a description of achieve
ment(s) should be sent by September 1, 1998, preferably 
by e-mail to: von Karman Prize Selection Committee, c/o 
Allison Bogardo, SIAM, 3600 University City Science Cen
ter, Philadelphia, PA 19104-2688; e-mail: bogardo@ 
siam. org; telephone: 215-382-9800; fax: 215-386-7999. 

The selection committee consists of Jerrold E. Marsden 
(Caltech, chair), Philippe G. Ciarlet (Laboratoire d'Analyse 
Numerique, Paris), and Joseph B. Keller (Stanford Univer
sity). 

-SIAM 

Travel without good planning, 
and you're bound to get lost. 

However far you wander, 
you need an insurance plan 
that stays in place. Pick one 
up from AMS and you're 
covered wherever you go. 
As long as you're a member, 
we'll help you find your way 
to the best of plans, and 
always at the most competi-

tive rates. If you're less than 
enchanted with your current 
insurance carrier, call us at 
800 424-9883, or in Wash
ington, DC at 202 457-6820. 
We promise you'll never get 
a crumby deal. And you'll 
never have to go into the 
woods alone. 

Term Life 
Disability Income Protection 
High Limit Accident 
Excess Major Medical 
Member Assistance 

GROUP INSURANCE FOR AMS MEMBERS 

This plan is administered by Seabury & Smith, a Marsh & Mclennan Company. 
The excess major medical plan is underwritten by tile New York Life Insurance 

Company. 51 Madison Avenue, New York, NY 10010, on Policy Form GMR. 

AMERICAN MATHEMATICAL SOCIETY 

World Directory of 
Mathematicians 1998 
This 11th edition of the World Directory of 
Mathematicians 1998 incorporates updates and 
corrections to the 1994 edition, and includes nearly 30 
percent more names. Published by the International 
Mathematical Union, this valuable reference 
contains the names and addresses of over 50,000 
mathematicians from 69 countries. There is also an 
increase in the number of fax numbers and email 

addresses in this edition. Listings for the directory are 
arranged both alphabetically and geographically and are 
based on information supplied by National Committees for 
Mathematics (or corresponding organizations). Libraries, 
mathematics departments, and individuals will find this 
new edition to be a valuable resource for its extensive 
coverage of the international mathematical community. 

Contents: Preface; Ordering; List of Main Abbreviations; 
Members of the International Mathematical Union; List of 
Mathematical Organizations; Alphabetical List of 
Mathematicians; Geographical List of Mathematicians. 
Published by the International Mathematical Union. 

1998; 1093 pages; Softcover; 
List $65; All individuals $40; 
Order code WRLDIR/llNA 

AMERICAN MATHEMATICAL SOCIETY 

All prices subject to change. Charges for delivery are $3.00 per order. For optional 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, USA. 
For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in the U.S. 
and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS bookstore at 
www.ams.org/bookstore. Residents of Canada, please include 7% GST. 

SEPTEMBER 1998 NOTICES OF THE AMS 997 



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. 

Upcoming Deadlines 
September 1, 1998: Deadline for 

nominations for Theodore von Kar
man Prize; for details see "Math
ematics Opportunities" in this issue. 

September 15, 1998: Deadline for 
nominations for candidates for Sloan 
Research Fellowships in Mathematics. 
For information write Sloan Research 
Fellowships, Alfred P. Sloan Founda
tion, 630 Fifth Avenue-Suite 2550, 
New York, NY 10111. World Wide Web: 
http://www.sloan.org/. 

September 15, 1998: Deadline for 
nominations for AWM Alice T. Schafer 
Mathematics Prize. For information
phone: 301-405-7892; e-mail: awm@ 
math. umd. edu. 

October 1, 1998: Deadline for nom
inations for the Louise Hay Award; 
for details see "Mathematics Oppor
tunities" in this issue. 

October 15, 1998: Deadline for sub
mission of grant proposals to 
the National Security Agency. For 
further information, consult the NSA 
Web site at http: I jwww. nsa. gov: 
8080/programs/msp/grants.html, 
call 301-688-0400, send e-mail to 
msp@math13.math.umbc.edu, or 
write to Director, Mathematical Sci
ences Program, Attn: R51A, National 
Security Agency, Fort George R. Meade, 
MD 20755-6000. 

October 16, 1998: Deadline for ap
plications for the NSF Mathematical 
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Sciences Postdoctoral Research Fel
lowship Program. More information 
will be available at the NSF Web site: 
http://www.nsf.gov/mps/dms/ 
dmsdead or from the Infrastructure 
Program, Room 1025, Division of 
Mathematical Sciences, National Sci
ence Foundation, 4201 Wilson Boule
vard, Arlington, VA 22230, telephone 

Where to Find It 
A briefindex to information that ap
pears in this and previous issues of 
the Notices. 
AMS e-mail addresses 
October 1997, p. 1118 

AMS Ethical Guidelines 
June 1995, p. 694 

.AMS officers and committee mem
bers. 
September 1997, p. 972 
Board on Mathematical Sciences and 
Staff 
May 1998, p . . 632 
Bylaws of the American Mathemat
ical Society 
November 1997, p. 1339 

Classification of degree~granting de
partinents of mathematics 
january 1997, p. 48 

Mathematical Sciences Education 
Board and Staff 
May 1998, p. 6J2 

NOTICES OF THE AMS 

703-306-1870, e-mail: msprf@nsf. 
gov. 

December 1, 1998: Deadline for 
applications for fellowship opportu
nities in Asia offered by the NSF. World 
Wide Web: http: I jwww. twi cs. com/ 
-nsftokyo/home. html or by e-mail: 
JKPinfo@nsf.gov. 

Mathematics Research Institutes 
contact information 
May 1997, p. 598 · 

National Science Board of NSF 
November 1996, p. 1380 

NSF Mathematical and Physical Sci
ences Advisory Committee 
May 1997, p. 597 

Officers of the Society 1997 and 
1998 (Council, Executive Commit
tee, Publications Committees, Board 
of Trustees) 
May 1998, p. 625 

Program officers for federal funding 
agencies (DoD, DoE, NSF) 
October 1997, pp. 1150-1151 
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journal (Print) 

Acta Inform. 
Aequationes Math. 
Algebras Groups Geom. 
Algorithmica 

Amer.j. Math. 
Ann. Appl. Probab. 
Ann. of Math. 
Ann. Probab. 

Ann. Sci. Ecole Norm. Sup. 
Ann. Statist. 
Appl. Math. Lett. 
Appl. Math . Optim. 

Arch . Hist. Exact. Scis. 
Arch. Math. Logic 
Arch. Rational Mech. Anal. 
Bull. Austral. Math. Soc. 

Bull. London Math. Soc. 
Bull. Soc. Math. France 
Calc. Var. Partial Diff. Equations 
Canad.j. Math. 

Canad. Math. Bull. 
Circuits Systems Signal Proc. 
Comm. Algebra 
Comm. Math. Phys . 

Comm. Partial Diff. Equations 
Com put. Math. Appl. 
Computing 
Constr. Approx. 

Discrete Com put. Geom. 
Duke Math. j. 
Graphs Combin. 
Houstonj. Math. 

lllinoisj. Math. 
I MAj. Appl. Math. 
I MAj. Math. Appl. Med . Bioi. 
IMAj. Math. Control Inform. 

Backlog of Mathematics 
Research Journals 

Editor's Current Observed Waiting 
1 997 Median Time Estimate of Median Time in Latest 

Approximate (in Months) from: Time between Published Issue 
Number Number Submission Acceptance Submission and (in Months) 
issues Pages to Final to Final Publication 

per Year per Year Acceptance Publication (in Months) 01 M 03 

12 1112 17 NR 12 10 10 11 
6 640 10 10 12 12 14 20 
4 500 3 3 5 4 9 11 
3 1536 NR NR NR 14 15 24 

6 1400 NR 10 14-16 14 18 19 
4 1300 NR NR NR 7 8 9 
6 1400 10 11 18 14 27 38 
4 2000 NR NR NR 10 10 13 

6 900 9 9 14 7 8 18 
6 2700 9 6 15 8 9 11 
6 800 4 4 8 7 9 12 
3 720 . NR NR NR 16 17" 18 

6 600 2 8 8 12 14 17 
8 544 8 12 15 19 22 26 

20 2000 NR 14 12 20 21* 22 
6 1000 9 7 6 10 11 11 

6 520 5 11 12- 16 9 11 12 
4 600 4-5 6 NR 12 16 20 
8 770 NR 10 NR 12 14 16 
6 1344 11 8 12-18 11 16 20 

4 512 NR NR NR 13 17 19 
6 800 NR NR NR 3 4 9 

12 4200 NA NA 11 7 8 10 
27 6642 4 7 10 11 13 21 

6 2100 NR NR NR 5 5 6 
24 3200 4 4 8 NA 

8 768 NR NR NR 10 10 10 
1 560 NR NR NR 14 16 17 

8 1200 10 11 13 10 16 20 
1 5 3000 8 18 22 13 14 15 

4 382 6 10 18 14 16 16 
4 800 12 3 12 9 11 17 

4 704 11 6 17 13 15 21 
6 624 6 12-13 12 9 10 14 
4 400 14 9 1 5 NA 
4 400 6 8 10 13 15 19 

1997 Median Time. This information is as reported by the editor Observed Waiting Time. The quartiles give a measure of normal 
of the journal. dispersion. They do not include extremes which may be mis-

leading. Waiting times are measured in months from receipt of 
manuscript in final form to receipt of the journal in Rhode Island. 
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Research Journals Backlog 

Editor's Estimate Observed Waiting 
1997 Median Time of Waiting Time for Time in Latest 

Approximate (in Months) from : Paper Submitted Published Issue 
Number Number Submission Acceptance Currently to (in Months) 
issues Pages to Final to Final be Published 

Journal (Print) per Year per Year Acceptance Publication (in Months) Q1 M Q3 

I MAJ. Numer. Anal. 4 650 24 11 20 9 13 14 
lndag. Math . 4 560 5 14 18 13 15 ''* 1 5 
Indiana Univ. Math. J. 4 1300 NR NR NR 7 9 15 
lnst. Hautes Etudes Sci. Publ. Math . 2 400 6-8 3 6 31 34 41 

lnternat.j. Math . Math . Sci. 4 832 8-12 6 18 12 20 24 
Invent. Math. 12 2740 NR NR 17 10 11 15 
Israel J. Math. 6 2300 6 12 17 21 25 30 
J. Algebraic Geom. 4 800 6 6 9 12 18 22 

J. Algorithms 8 1664 11 7 18 5 6 19 
J. Amer. Math. Soc. 4 1000 7 4 11 5 5 6 
J. Amer. Statist. Assoc. 4 1800 12 9 3 8 10 11 
J. Appl. Math. Stochastic Anal. 4 450 7 7 14 6 9 12 

J. As soc. Com put. Mach. 6 1000 20 6 12 12 20 21 
J Austral. Math. Soc. Ser. A 6 840 NR NR NR 10 12 16 
J Austral. Math. Soc. Ser. B 4 576 8 19 22 16 19 21 
J .Classification 2 320-384 18 6 9 ~h'd: 

J Complexity 4 500 9 6 1 5 11 18 27 
J Com put. System Sci. 6 1000 NR NR NR NA 
J Cryptology 1 288 NR NR NR 14 18 25 
J Differential Geom. 9 2000 NR NR NR 11 13 19 

J Engrg. Math. 8 800 NR NR NR 12 14 18 
J Geom. Anal. 4 720 NR NR NR 35 57 64 
J Integral Equations Appl. 4 550 7 10 1 5 11 12 16 
J. London Math. Soc. 6 1248 NR NR NR 28 28 30 

J. Math. Bioi. 10 960 12 6 15 9 12 13 
J Math . Phys. 12 6752 3 4 7 4 4'' 6 
J Operator Theory 4 800 9 9 12 9 11 18 
J Symbolic Logic 4 1408 8 18 24 19 23 26 

Linear Algebra Appl. 18 6500 NR NR NR 6 7* 8 
Manuscripta Math. 12 1632 12 2 10 6 6 7 
Math . Ann. 12 2400 NR NR NR 11 13 14 
Math. Biosci. 16 1200 16 6 12 4 5 5 

Math. Comput . Modelling 24 3200 6 6 12 5 6 9 
Math . Camp. 4 1700 10 11 21 15 16 19 
Math. Control Signals Sys. 4 381 9 7 16 6 8 14 
Math. Oper. Res. 4 1024 NR NR NR 10 12 14 

Math. Programming Ser. A 13 1638 NR NR NR 17 23 24 
Math. Social Sci. 6 600 9 12 12 4 7t 9 
Math. Z. 12 2300 NR 5 NR 21 24 27 
Mem. Amer. Math. Soc. 6 3200 13 1 5 28 17 22 36 

Methods Appl. Anal. 4 460 7 7 12 9 10 11 
Michigan Math.J 3 618 7 9 16 8 10 12 
Monatsh. Math. 8 704 8 14 20 14 18 24 
Nonlinear Anal. 30 3500 6-12 12 6-18 13 18 19 

Numer. Funct. Anal. Optim. 10 1200 7 4 9 ~·:~':* 

Numer. Math . 12 1744 10 10 20 13 14 15 
Oper. Res. 6 1100 15 16 12- 18 20 24 35 
Pacificj. Math. 5 2000 7 13-14 12 13 15 20 

Probab. Theor. Relat. Fields 12 1800 10 6 16 10 10 12 
Proc. Amer. Math . Soc. 12 3520 5 16 21 19 20 20 
Proc. London Math . Soc. 6 1440 10 11 18 12 13 13 
Quart. Appl. Math. 4 800 2 32 32 35 36 38 

Quart.J. Math. Oxford Ser. A (2) 4 512 9 14 18 6 22 23 
Quart.j. Mech. Appl. Math. 4 650 6 10 1 5 10 10 14 
Reliable Camp. 4 475 4 6 10 NA 
Results Math. 4 800 NR NR NR 4 7 8 
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Research journals Backlog 

Editor's Estimate Observed Waiting 
1 997 Median Time of Waiting Time for Time in Latest 

Approximate (in Months) from: Paper Submitted Published Issue 
Number Number Submission Acceptance Currently to (in Months) 
issues Pages to Final to Final be Published 

journal (Print) per Year per Year Acceptance Publication (in Months) Q1 M Q3 

Rocky Mountainj. Math. 4 1600 3 18 24 36 40 42 
Semigroup Forum 6 816 NR NR NR 9 17 20 
SIAMJ Appl. Math . 6 2000 10 1 5 NR 16 17* 17 
SIAMj. Comput. 6 1800 21 23 NR 24 24'' 26 

SIAMJ Control Optim. 6 2180 14 14 NR 14 14* 1 5 
SIAM J Discrete Math. 4 680 21 13 NR 13 14'' 14 
SIAMJ Math. Anal. 6 1500 7 1 5 NR 14 1 5* 16 
SIAM j. Matrix Anal. Appl. 4 1100 11 11 NR 11 12* 13 

SIAMJ Numer. Anal. 6 2480 12 21 NR 17 18* 20 
SIAMJ Optim. 4 1150 16 16 NR 16 1 7* 18 
SIAMJ Sci. Comput. 6 2100 11 19 NR 20 20* 21 
SIAM Rev. 4 800 8 17 14 12 16* 18 

Theory Com put. Syst. 6 672 NR NR NR 7 9 10 
Topology 6 1400 8 16 24 8 10 17 
Topology Appl. 24 2400 12 6 18 10 11 22 
Trans. Amer. Math Soc. 12 5000 12 13 25 23 27 28 

1997 Median Time 
Number (in days) from: 
of Article Submission 

I 
Acceptance 

Posted in to Final to 
journal (Electronic) 1997 Acceptance Posting Format(s) 

Conform. Geom. Dyn. 
(www.ams.org/ecgd/) 7 116 58 html , pdf, ps, dvi, tex 

Discrete Math . Theor. Com put. Sci. 
(dmtcs.thomsonscience.com) 16 176 21 pdf, ps 

Doc. Math. 
(www.mathematik.uni-bielefeld.de/documenta/) 15 112 13 ps, dvi 
(www.math.uiuc.edu/documenta/) 

Electron. j. Differential Equations 
(ejde. math .unt.edu) 25 95 5 pdf, ps, dvi, tex 
(ejde.math.swt.edu) 
(www.emis.de/journals/EJDE) 

Electron. J Linear Algebra 
(www.math .technion.ac.il/iic/ela/) 8 205 2 ps, tex 

Electron. j. Probab. 
(www.math.washington.edu/-ejpecp/) 8 274 7 html, ps, dvi, tex 

Electron. Res . Announc. Amer. Math. Soc. 
(www.ams.org/era/) 22 100 12 html, pdf, ps, dvi, tex 

ESAIM Control Optim. Calc. Var. 
(www.emath.fr/cocv/) 1 5 243 122 ps, dvi 

ESAIM Probab. Statist. 
(www.emath.fr/ps/) 16 365 91 ps, dvi 

Geom. Topol. 
(www.maths.warwick.ac.uk/gt/index.htm l) 7 150 3 pdf, ps 

J Artificial Intelligence Res . 
(www.jair.org/) 19 77 91 html, pdf, ps 

Math . Phys. Electron. J 
(www.ma.utexas.edu/mpej) 5 91 2 ps 
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Research Journals Backlog 

Journal (Electronic) 

New YorkJ, Math. 
(nyj m .a I bany. ed u: 8000/nyj m .a I bany .ed u) 

Represent. Theory 
(www.ams.org/ert/) 

Sem. Lothar. Com bin. 
(cartan. u-strasbg. fr I-s I c) 

Sorites 
(www.filosoficas.unam.mx/-sorites) 

SouthwestJ, Pure Appl. Math. 
(rattler.cameron.edu/swjpam) 

Theory Appl. Categ. 
(www. tac. mta.ca/tac) 

NR means no response received. 
NA means not available or not applicable. 
'' From date accepted. 

Number 
of Article 
Posted in 

1997 

9 

15 

4 

6 

12 

11 

'"' From date of meeting at which the paper was conunuDJcated. 
*'"' Date of receipt of manuscript not given in this journal. 
t Received dates were not given for two fo the five papers in this issue. 

1997 Median Time 
(in days) from: 

Submission 

I 
Acceptance 

to Final to 
Acceptance Posting 

91 23 

125 43 

91 

61 122 

183 183 

152 21 
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Format(s) 

pdf, ps, dvi, other 

html, pdf, ps, dvi, tex 

html, ps, dvi, tex, other 

html, ps, other 

tex, other 

ps, dvi 
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1998 AMS Elections 
Special Section 

Dear Colleagues: 
Once again members of the Society are invited to vote 

for candidates for several of the Society's governing bod
ies. The candidates for election are presented to the Soci
ety in the material below. Also this year you are being asked 
to ratify several changes in the bylaws of the Society. This 
information and the official ballot will be sent to you in 
early September. The choices you make in the elections af
fect directly the direction that the Society takes. 

The vice president and the members-at-large of the 
Council you elect will serve for three years on the Coun
cil of the Society. The Council determines membership on 
the editorial boards of the Society, makes nominations of 
candidates for future elections, appoints the treasurers and 
members of the Secretariat, creates committees, and de
termines all scientific policy of the Society. Each of these 
members of the Council will serve on a policy committee 
of the Society. 

The trustees, of whom you will be electing one of five 
for a five-year term, have complete fiduciary responsibil
ity for the Society. The person you elect will become the 
chair of the Board of Trustees in the fourth year of the term. 
The trustees determine the annual budget of the Society, 
determine the prices for journals, the salaries of the em
ployees, the dues (in cooperation with the Council), the reg
istration fees for meetings, and the investment policy for 
the Society's reserves. 

The candidates presented to you were suggested to the 
Council by the Nominating Committee or by petition by 
members. While the Council has the final nominating re
sponsibility, the groundwork is done by the Nominating 
Committee. Members of this committee are elected by you 
in this same election. The candidates were nominated by 
the current president, Arthur Jaffe. The three elected will 
serve a three-year term. The main work of the Nominating 
Committee takes place during the annual meeting of the 
Society, during which it has four sessions of face-to-face 

meetings, each lasting about three hours. The Committee 
then reports its suggestions to the Council, which makes 
the final nominations. 

The Editorial Boards Committee is responsible for the 
operation of the editorial boards of the Society. Members 
are elected for three-year terms from a list of candidates 
nominated by the president. The Editorial Boards Com
mittee makes recommendations for most all the editorial 
boards of the Society. Editors of those journals named in 
the bylaws are appointed by the Council upon recom
mendation by the Editorial Boards Committee. Associate 
editors and editors for all other editorial committees are 
appointed by the president upon recommendation by the 
Editorial Boards Committee. 

According to the Society's bylaws amendments to them 
are recommended by the Council and approved by the 
members. In order to gain approval an amendment must 
have the affirmative vote of two-thirds of those voting in 
this mail ballot. The current amendments are corrective 
in nature. The first amendment (recommended by the Jan
uary 1998 Council) changes the bylaws to reflect the fact 
that the Society no longer has a representative on the ed
itorial board of the American journal of Mathematics. The 
second amendment removes hyphens from the titles of of
ficers and changes the title of the ex-president to "imme
diate past president". The Council urges you to vote on the 
matter. If you return a ballot and do not vote on the amend
ments, the effect is to vote "NO" on the amendments. 

If past elections are a measure, about 12 percent of you 
will vote in this election. This is in line with voting partic
ipation in other professional organizations. This is not an 
excuse for you to throw the ballot into the trash. The other 
officers and members of the Council join with me in urg
ing you to take a few minutes to review the election ma
terial, fill out your ballot, and mail it. The Society belongs 
to its members. You can influence the policy and directions 
it takes by voting. 
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If you are still reading this, then I also urge you to con
sider other ways to participate in the activities of the So
ciety. The Nominating Committee, the Editorial Boards 
Committee, and the Committee on Committees are always 
anxious to learn of members who are willing to serve the 
Society in various capacities. Names are always welcome 

List of Candidates-1998 Election 
Vice-President 
(one to be elected) 
James G. Arthur 
James Serrin 
Board of Trustees 
(one to be elected) 
Hyman Bass 

Robert M. Hardt 
Gloria Hewitt 
Roger Howe 
Anatole Katok 
Donald G. Saari 
Tatiana Toro 
Nolan Wallach 

From the AMS-Eiection Special Section 

(a few added words of recommendation help) and can be 
sent directly to the secretary, who will forward them to the 
cognizant body. 

PLEASE VOTE. 

Henri Moscovici 
Marc Rieffel 

-Robert Fossum 
Secretary 

Editorial Boards Committee for 1999 
(two to be elected) 
George E. Andrews 
William Helton 
Krystyna Kuperberg 

Linda Keen 
Member-at-Large of the Council 
(five to be elected) 

Nominating Committee for 1999 
(three to be elected) 

Efim Zelmanov 

William Browder 
Jonathan M. Borwein 
Haim Brezis 

Philip Hanlon 
Lisa Claire Jeffrey 

Robert Fefferman Douglas Lind 

Election Information 
The ballot for election of officers, members of the Coun
cil, a trustee, and committee members will be mailed on 
or shortly after September 10, 1998, in order for members 
to receive their ballots well in advance of the November 10, 
1998, deadline. A list of members of the Council and Board 

of Trustees serving terms during 1998 will appear in the 
"AMS Officers and Committee Members" section of the 
October issue of the Notices (and will be mailed with the 
election material sent to all members in September). 
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From the AMS-Eiection Special Section 

REPLACEMENT BALLOTS 
There has been a small but recurring and distressing prob
lem concerning members who state that they have not received 
ballots in the annual election. It occurs for several reasons, 
including failure of local delivery systems on university or 
corporate properties, failure of members to give timely no
tice of changes of address to the Providence office, failures 
of postal services, and other human errors. 

To help alleviate this problem, the following replacement 
procedure has been devised: A member who has not received 
a ballot by October 10, 1998, or who has received a ballot but 
has accidentally spoiled it, may write after that date to the 
Secretary of the AMS, Post Office Box 6248, Providence, RI 
02940, asking for a second ballot. The request should include 
the individual's member code and the address to which the 
replacement ballot should be sent. Immediately upon receipt 
of the request in the Providence office, a second ballot, which 
will be indistinguishable from the original, will be sent by first 
class or air mail. It must be returned in an inner envelope, 
which will be supplied, on the outside of which is the following 
statement to be signed by the member: 

The ballot in this envelope is the only ballot that I am sub
mitting in this election. I understand that if this statement 
is not correct then no ballot of mine will be counted. 

signature 

Although a second ballot will be supplied on request and will 
be sent by first class or air mail, the deadline for receipt of 
ballots will not be extended to accommodate these special 
cases. 

SUGGESTIONS FOR 1999 NOMINATIONS 
Each year the members of the Society are given the oppor
tunity to propose for nomination the names of those indi
viduals they deem both qualified and responsive to their 
views and needs as part of the mathematical community. Can
didates will be nominated by the Council to fill positions on 
the Council and Board of Trustees to replace those whose 
terms expire January 31, 1999. See the "AMS Officers and Com
mittee Members" section of the October issue for the list of 
current members of the Council and Board of Trustees. Mem
bers are requested to write their suggestions for such can
didates in the appropriate spaces below. 

COUNCIL AND BOARD OF TRUSTEES 

Vice-President (1) 

Members-at-large of the Council (5) 

Member of the Board of Trustees (1) 

The completed form should be addressed to AMS Nominat
ing Committee, Post Office Box 6248, Providence, RI 02940, 
to arrive no later than November 10, 1998. 
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Biographies of Candidates 1998 

Biographical information about the candidates has been ver
ified by the candidates, although in a few instances prior 
travel arrangements of the candidate at the time of as
sembly of the information made communication difficult 
or impossible. A candidate had the opportunity to make a 
statement of not more than 200 words on any subject 
matter without restriction and to list up to five of her or 
his research papers. 

Abbreviations: American Association for the Advance
ment of Science (AAAS); American Mathematical Society 
(AMS); American Statistical Association (ASA); Association 
for Computing Machinery (ACM); Association for Symbolic 
Logic (ASL); Association for Women in Mathematics (A WM); 
Canadian Mathematical Society, Societe Mathematique du 
Canada (CMS); Conference Board of the Mathematical Sci
ences (CBMS); Institute of Mathematical Statistics OMS); 
International Mathematical Union (IMU); London Math
ematical Society (LMS); Mathematical Association of Amer
ica (MAA); National Academy of Sciences (NAS); National 
Academy of Sciences/National Research Council (NAS/NRC); 
National Aeronautics and Space Administration (NASA); Na
tional Council of Teachers of Mathematics (NCTM); Na
tional Science Foundation (NSF); Operations Research So
ciety of America (ORSA); Society for Industrial and Applied 
Mathematics (SIAM); The Institute of Management Sciences 
(TIMS). 

Each candidate had the opportunity to supply a photo
graph to accompany her or his biographical information. 

A candidate with an asterisk (''') beside her or his name 
was nominated in response to a petition. 

Vice-President 

James G. Arthur 
University Professor of Math
ematics, University of Toronto. 
Born: May 18, 1944, Hamilton, 
Ontario. 
Ph.D.: Yale University, 1970. 
AMS Offices: Member-at-Large 
of the Council, 1986-1988. 
AMS Committees: Program 
Committee for National Meet
ings, 1989-1991; Committee 
on Committees, 1991-1992. 
Selected Addresses: Invited 
Address, Providence, August 
1978; Invited Speaker, In
ternational Congress of Math

ematicians, Warsaw, 1983; Symposium on the Mathemat
ical Heritage of Hermann Weyl, Durham, 1983; Invited 
Address, Joint Mathematics Meetings of AMS-CMS-MAA, 
Vancouver, August 1993 (Jeffery-Williams Lecture); Invited 
Speaker, International Congress of Mathematicians, Berlin, 
August 1998. 

Additional Information: Awards and Fellowships: Alfred 
P. Sloan Fellowship, 1975-1977; Elected Fellow, Royal So
ciety of Canada, 1980; E.W.R. Steacie Memorial Fellowship, 
1982; Synge Award, Royal Society of Canada, 1987; Elected 
Fellow, Royal Society ofLondon, 1992; CRM-Fields Institute 
Prize, 1997; Hemy Marshall Tory Medal, Royal Society of 
Canada, 1997. Offices: Executive Committee, International 
Mathematical Union, 1991-1998; Board of Trustees, Insti
tute for Advanced Study, 1997-2002. Member: AMS, CMS. 
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Selected Publications: 1. The trace formula in invariant 
form, Ann. of Math. 114 (1981), 1-74. MR 84a:10031; 2. A 
Paley-Wiener theorem for real reductive groups, Acta Math. 
150 (1983), 1-89. MR 84k:22021; 3. with L. Clozel, Simple 
algebras, base change, and the advanced theory of the 
trace formula, Ann. of Math. Stud., vol. 120, Princeton Uni
versity Press, Princeton, NJ, 1989. MR 9li:22024; 4. The L 2-

Lefschetz numbers of Heeke operators, Invent. Math. 97 
(1989), 257-290. MR 9li:22024; 5. A local trace formula, 
Inst. Hautes Etudes Sci. Publ. Math. 73 (1991), 5-96. MR 
92f:22029. 
Statement: The mission of the AMS is the advancement of 
mathematics. First and foremost this means the encour
agement and support of research. It also includes the pro
motion of education at all levels and the effort to explain 
the importance of mathematics to the general public. 

There are many challenges. Research in fundamental 
areas is as strong as ever, and the applications of math
ematics are increasing on an unprecedented scale. Yet 
mathematics is under serious pressure. We must work to 
ensure that mathematics receives its share of resources 
within universities and its share of funding from granting 
agencies. 

We must work to provide employment opportunities for 
people at the early stages of their careers, to provide for 
the future vitality of the subject. We must cultivate an en
vironment that will appeal to the most talented students 
in schools and universities. Finally, we must collectively 
keep sight of what surely brought us to the subject in the 
first place-the excitement of doing mathematics and the 
pleasure of communicating it to others. 

James B. Serrin 
Regents Professor of Math
ematics, University of Min
nesota. 
Born: November 1, 1926, 
Chicago, Illinois. 
Ph.D: Indiana University, 1951. 
AMS Committees: Research 
Expository Journal Editorial 
Committee, 1975-1980; Com
mittee on Prizes, 1977 (chair); 
Progress in Mathematics Com
mittee, 1992-1994 (Chair, 
1994). 

Selected Addresses: Invited Address, Evanston, Novem
ber 1964; International Congresses of Mathematicians: 
Nice, 1970, and Warsaw, 1983; Centenary, Circolo Math
ematico di Palermo, 1984; Volterra Lectures, University of 
Rome, 1992; International Workshop in Differential Equa
tions and Applications, Technion, Israel, 1997. 
Additional Information: Honors and Awards: Birkhoff 
Prize in Applied Mathematics, 1973; Member, National 
Academy of Sciences, 1980- ; Fellow, American Association 
for the Advancement of Science, 1980- ; Member, Ameri
can Academy of Arts and Sciences, 1984-; Foreign mem
ber, Finnish Academy of Sciences, 1995; Honorary doc
torates: University of Sussex, 1972; Universita di Ferrara, 
1992; Universita di Padova, 1992. Other Professional Ac-

tivities: Head, School of Mathematics, University of Min
nesota 1964-1965; President, Society for Natural Philoso
phy, 1969-1970. Organizing Committees: Conference on 
Partial Differential Equations, Berkeley, 1971; Workshop on 
Foundations of Thermodynamics, Minneapolis, 1983; Con
ference on Diffusion Equations and Their Equilibrium 
States, MSRI, 1986, and University College, Wales, 1987. 
CBMS Lecturer, 1978; Member, NRC David Committee on 
Resources for the Mathematical Sciences, 1984; Member, 
Scientific Advisory Board, MSRI, 1983-1986. Editorial 
Boards: Archive Rational Mechanics and Analysis, 1963- (co
editor, 1969-1986); journal of Differential Equations, 1976- ; 
Communications in Partial Differential Equations, 
1978-1995; Bulletin of the American Mathematical Society, 
19 78-1980; Rendiconti Circolo Mate matico di Palermo, 
1980- ; Atti Seminario Matematico, Universita di Modena, 
198 5- ; Asymptotic Analysis, 1988-1998; Electronic journal 
Differential Integral Equations, 198 9- ; Advances in Dif
ferential Equations, 1995- ; Differential Equations Elec
tronic journal, 1995-. 
Selected Publications: 1. Mathematical principles of clas
sical fluid mechanics, Handbuch der Physik 8/1 (1959), 
125-263. :MR 21 #6836b; 2. The problem of Dirichlet for qua
silinear elliptic differential equations with many indepen
dent variables, Pl'...ilos. Trans. Royal Soc. London Ser. A 
A264 (1969), 413-496. MR 43 #7772; 3. The swirling vor
tex: Internal structure of tornados, Philos. Trans. Royal Soc. 
London A271 (1972), 325-360. 4. Applied mathematics 
and scientific thought, Lecture Notes in Math., vol. 1107, 
Springer, Berlin-New York, 1984, pp.19-27. MR86d:00021; 
5. with P. Pucci, Critical exponents and critical dimensions 
for the polyharmonic operator, ]. Math. Pure Appl. 69 
(1990), 55-83; 6. with H. Levine, Global nonexistence theo
rems for quasilinear evolution equations with dissipation, 
Arch. Rational Mech. Anal. 137 (1997), 341-361. 
Statement: As we approach the end of this century of 
great mathematical achievements of enduring importance 
and beauty, we cannot afford to be overcome by the new 
challenges facing us. Even more, society cannot afford to 
see mathematics reduced to a point where it can no longer 
serve the needs of the country. The challenges are well 
known: finding opportunities where young mathemati
cians can use their talents to the fullest, improving math
ematics learning at all levels, making sure that young peo
ple can enter mathematics with optimism about their 
future, and developing public awareness of the vital im
portance of science and mathematics. 

The AMS cannot meet these challenges single-handedly, 
but it must remain a coherent center to formulate and co
ordinate sensible policies of action. These can include 
reaching out to users and potential users, both within and 
outside the universities, making school positions more ac
cessible and attractive to gifted individuals who are inter
ested in teaching careers, providing increased travel and 
conference funding to maintain high levels of achievement 
throughout the country, and creating other academic in
stitutes like the IMA and MSRI. 

Mathematics remains the queen of the sciences. We must 
do all in our power to maintain this enviable position. 
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Trustee 

Hyman Bass 
Adrain Professor of Mathematics, Columbia University. 
Born: October 5, 1932, Houston, Texas. 
Ph.D.: University of Chicago, 1959. 
AMS Offices: Member-at-Large of the Council, 1969-1971; 
Vice-President, 1980-1981; Board of Trustees, 1995-. 
AMS Committees: Bulletin (New Series) Editorial Commit
tee, 1982-1986 (associate editor, Research-Expository Ar
ticles, 1982-1984, and chair, 1985); Committee on Long
Range Planning, Board of Trustees, 198 5-1986; Executive 
Committee of the Council, 1985-1987; Committee on the 
Status of the Profession, 1994- (chair); Executive Commit
tee and Board of Trustees, 1995-; Electronic Research An
nouncements Editorial Board, 1995-; Committee on Sci
ence Policy, 1995- (chair, 1996- ); Liaison Committee with 
AAAS, 1996- (chair, 1997- ); AMS-MAA Committee on Re
search in Undergraduate Mathematics, 1997-. 
Selected Addresses: International Congresses of Math
ematicians: Moscow, 1966, and Vancouver, 1974; MAA 
Hedrick Lecturer, 1968; Invited Address, Cambridge, Oc
tober 1969; Colloquium Lectures, Atlanta, January 1978; 
Invited Address, Pretoria, June 1997; Phi Beta Kappa, Na
tional Visiting Scholar. 
Additional Information: Van Amringe Book Award, Co
lumbia University, 1969; Frank Nelson Cole Prize in Alge
bra, 1975. Member: AMS; American Academy of Arts and 
Sciences; National Academy of Sciences; Chair, Mathemat
ical Sciences Education Board, NAS. 
Selected Publications: 1. On the ubiquity of Gorenstein 
rings, Math. Z. 82 (1963), 8-28. MR 27 #3669; 2. with J. Mil
nor and J.-P. Serre, Solution of the congruence subgroup 
problem for SLn(n ~ 3) and Spzn(n ~ 2), Inst. Hautes 
Etudes Sci. Publ. Math. 33 (1967), 59-13 7. MR 39 #5574; 3. 
Algebraic K-theory, W.A. Benjamin, New York, 1968. MR 
40:2 736; 4. with E. H. Connell and D. Wright, The jacobian 
conjecture: Reduction of degree and formal expansion of the 
inverse, Bull. Amer. Math. Soc. (N.S.) 7 (1982), 287-330. MR 
83K:14028; 5. with R. Kulkarni, Uniform tree lattices, ]. 
Amer. Math. Soc. 3 (1990), 843-902. MR 91k:20034. 
Statement: The core mission of the AMS has always been 
the promotion and support of research in mathematics. At 
the same time, the AMS has expanded its roles in response 
to fundamentally changing conditions: the vast expansion 
of mathematical knowledge and its uses; the influences of 
technology on both research and communication; the 
widening roles of mathematics in contemporary society; the 
expansion of our professional community and its attendant 
needs; the need to draw talented youth, especially from un
derrepresented groups, into our profession; the need for 
more effective outreach to the wider scientific community 
and to the public; and the increased responsibility and 
role of the mathematical community in mathematics edu
cation at all levels. These present the Society with a wide 
array of complex challenges in which it must maintain a 
balanced set of priorities and reconcile responsibility to the 
community with managerial prudence. As a trustee I would 
contribute to the oversight that assures that these condi
tions are met. 

UndaKeen 

From the AMS-Eiection Special Section 

Professor, Herbert H. Lehman 
College (CUNY). 
Born: August 9, 1940, New 
York, New York. 
Ph.D: New York University, 
1964. 
AMS Offices: Member-at-Large 
of the Council, 1981-1983; 
Vice-President, 1992-1995. 
AMS Committees: Elected 
Committees: Nominating 
Committee, 1983-1984 (chair, 
1984); Editorial Boards Com
mittee, 1989-1992 (chair, 
1991). Appointed AMS Com

mittees: Committee on Professional Ethics, 1987-1989 
(chair, 1988-1989); Program Committee for National Meet
ings, 1988; Committee to Select the Winner of the Satter 
Prize, 1991 (chair); Representative, Joint Policy Board on 
Mathematics, 1992-1995; Science Policy Committee, 
1993-1995; Meetings and Conferences Committee, 1994; 
Ad Hoc Committee on Governance, 1994; Federal Policy 
Agenda Statement, 1994-199 5. AMS Editorial Boards: Un
dergraduate Mathematics Education (UME) Trends Editor
ial Committee, 1989-1991; Proceedings Editorial Commit
tee (Coordinating Editor), 1994- ; Managing Editor, 
Con formal Geometry and Dynamics: An Electronic Journal 
of the American Mathematical Society, 1997-. 
Selected Addresses: Invited Address, Washington, D.C., 
January 1975; MAAinvitedHour Address, Boulder, August 
1989; Invited Address, Finnish Mathematical Society, Jan
uary 1991; Emmy Noether Lecturer, January 1993; AIM 
Conference in Honor of Lars Ahlfors, September 1997; 
London Mathematical Society-Irish Mathematical Society In
vited Hour Address, May 1998. 
Additional Information: Other Editorial Committees: jour
nal of Geometric Analysis (associate editor), 1991-; Annales 
of Finnish Academy of Science, 1996- . Other Organizations: 
NSF Postdoctoral Fellowship, 1964; Member, lAS, 
1964-1965; AWM President, 1985-1986; NYC Mayor's Com
mission for Science and Technology, 1985-1986; CBMS Ex
ecutive Committee, 1985-1987; Steering Committee, ICM-
86; Acting Associate Provost, Lehman College, 1987; NSF 
Visiting Professorship for Women, 1989-1990; Edwin S. 
Webster-Abby Rockefeller Mauze Award, MIT, 1990; MAA 
Merton Hasse Prize Committee, 1990-1992; U.S. delegate 
ICM-90, USNCM, 1990-1993; AWM Louise Hay Prize Com
mittee Chair, 1997-1998. Selected Visiting Professorships: 
University of California at Berkeley, 1972; Columbia Uni
versity, 1980-1981; Boston University, 198 7; Princeton 
University, 1989-1990; MIT, 1991; Institute for Math
ematical Sciences, State University of New York at Stony 
Brook, 1993. 
Selected Publications: 1. Intrinsic moduli on Riemann sur
faces, Ann. of Math. 84 (1966), 404-420. MR 34 #2859; 2. 
with L. Goldberg, A finiteness theorem for a dynamical 
class of entire functions,]. Ergodic Theory and Dynam. Sys. 
6 (1986), 183-192. MR 88b:58126; 3. with P. Blanchard 
and R. Devaney, The dynamics of complex polynomials and 
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automorphisms of the shift, Invent. Math 104 (1991), 
545-580. MR 92f:58150; 4. with C. Series, Pleating coordi
nates for the Mas kit embedding of Teichmii.ller space for a 
punctured torus, Topology 32 (1993), 719-749. MR 
95g:32030; 5. with]. Kotus, Dynamics ofthe family A tanz, 
Conform. Geom. Dynam. (1997), 28-57 (electronic). 
Statement: In recent decades mathematics has burgeoned. 
New areas have opened and old problems have been solved. 
Tie-ins to physics, computer science, and economics have 
been found, enhancing both mathematics and the related 
fields. During the same period the stature of mathemati
cians (and scientists) has declined and support for re
search has decreased. The academic job market, always 
cyclical, has hit new lows. 

To meet the widening needs of the profession, the AMS 
has traditionally sponsored meetings and published jour
nals and books. These activities have broadened to include 
public relations and lobbying in Washington on the national 
front and the establishment of joint programs with other 
mathematical societies on the global front. The AMS should 
continue to be responsive to these needs and in particu
lar to the needs of the younger generation: universities need 
to stop relying on temporary adjunct faculty and to replace 
retiring faculty; faculty have to learn how to help students 
find jobs outside of academe; women and members of mi
nority groups need to be recruited and made more welcome. 
As trustee I will work to make sure these Society activities 
remain in proper balance. 

Member-at-Large ofthe Council 

Jonathan M. Borwein 
Shrum Professor of Science, Simon Fraser University. 
Born: May 25, 1951, St. Andrews, Scotland. 
Ph.D.: Jesus College, Oxford, 1974. 
Selected Addresses: Coxeter-James Lecturer, Canadian 
Mathematical Society, Vancouver, 1987; Harry H. Gehman 
Lecture, MAA/OMM Meeting, Queens University, Kingston, 
1992; MAA-CMS Invited Lecture, Joint AMS/MAA/CMS Sum
mer Meetings, University of British Columbia, 1993; Plenary 
Lecture, XVlii Symposium on Operations Research, Cologne, 
1993; Principal Lecturer, Australian Mathematical Society 
Meeting, University of Tasmania, 1995. 
Additional Information: Awards and Prizes: Ontario 
Rhodes Scholarship, 1971-1974; Senior Killam Fellow, Dal
housie University, 198 7 -1988; Atlantic Provinces Council 
on the Sciences Gold Medal for Outstanding Achievement 
in Natural or Applied Science, 1988; Chauvenet and Hasse 
Prizes of the MAA, 1993; Fellow, Royal Society of Canada 
(Academy of Science), 1994; British Columbia/CUFA Aca
demic of the Year (with P. Borwein), 1996. Professional Ex
perience: Member, Board of the Canadian Mathematical So
ciety, 1984-1988; 1995-; Member, Research Committee of 
the CMS, 1985-1988; Chair, NSERC Mathematics Grant Se
lection Committee, 1989-1991; Member, Steering Com
mittee, Centre for Mathematical Research, Montreal, 
1989-1993; Co-editor, Wiley CMS Series of Advanced Books, 
1991-; Member, NSERC Committee on Collaborative Re
search Initiatives, 1992-1996; Director, Simon Fraser Cen
tre for Experimental and Constructive Mathematics, 1993- ; 
Chair, CMS Electronic Services Committee, 1995-1997; 

Member, Advisory Board for the Canada Institute for Sci
entific and Technical Information, National Research Coun
cil of Canada, 1997-; Member, NATO Panel on Collabora
tive Research Grants, 1997- (chair, 1998); Member, Royal 
Society of Canada's Public Awareness of Science Commit
tee, 1998-. 
Selected Publications: 1. with D. Preiss, A smooth varia
tional principle with applications to subdifferentiability and 
to differentiability of convex functions, Trans. Amer. Math. 
Soc. 303 (1987), 517-527. MR 88k:49013; 2. with P. B. Bor
wein and D. H. Bailey, Ramanujan, modular equations and 
pi, or how to compute a billion digits of pi, Amer. Math. 
Monthly 96 (1989), 201-219. MR 90d:ll143; 3. with P. B. 
Borwein, A cubic counterpart of jacobi's identity and the 
AGM, Trans. Amer. Math. Soc. 323 (1991), 691-701. MR 
91e:33012; 4. with H. H. Bauschke, On projection algo
rithms for solving convex feasibility problems, SIAM Rev. 38 
(1996), 367-426. MR 98f:90045; 5. with D. M. Bradley, Em
pirically determined Apery-like formulae for ((4n + 3), Ex
periment. Math. 6 (1997), 181-194. 
Statement: I am interested equally in the health of our com
munity as a researcher, teacher, and expositor. I believe that 
my diverse administrative and professional experience 
would allow me to play a constructive role in the continu
ing evolution of the AM:S. I have held academic positions 
at Dalhousie, Carnegie Mellon, Waterloo, Simon Fraser, and 
many visiting positions. I am also a committed advocate 
of the informed use of technology and of the need for the 
mathematical community to be vigorously engaged with the 
outside world while defending its beautiful and timeless 
core. 

HaimBrezis 
Professor, Universite Paris VI 
and Institut Universitaire de 
France; Visiting Distinguished 
Professor, Rutgers University. 
Born: June 1, 1944, Riom-es
Montagnes, France. 
Ph.D.: University of Paris, 
1971. 
Selected Addresses: Interna
tional Congress of Math
ematicians, Vancouver, 1974; 
AMS Symposium on the Math
ematical Heritage of Henri 

Poincare, Bloomington, 1980; Riviere Memorial Lecture, 
Minneapolis, 1983; Invited AMS Address, Progress in Math
ematics, Boulder, 1989; AMS-MAA Invited Address, Balti
more, 1998. 
Additional Information: Member, Acactemie des Sciences: 
Paris, 1988; Member, Academia Europaea, 1989; Foreign 
Honorary Member, American Academy of Arts and Sci
ences, 1994; Doctorate Honoris Causa: Catholic University 
of Louvain, 1996; Technion, Haifa, 1998. Visiting Profes
sor: University of Chicago, 1980; University of Wisconsin, 
1981; Princeton University, 1983; MIT, 1985; Courant In
stitute, NYU, 1987. Chief Editor: Pitman Research Notes; 
Birkhauser Series on Nonlinear Differential Equations. 
Member: Scientific Committee of Scuola Normale Superi-
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ore, Pisa; Organizing Committee, Colloquium on Partial 
Differential Equations and Applications, National Acad
emy of Sciences, 1999. 
Selected Publications: 1. Operateurs maximaux monoto
nes et semi-groupes de contractions dans les espaces de 
Hilbert, North-Holland Math. Stud., no. 5, Amsterdam-Lon
don; American Elsevier Publishing Co., Inc., New York, 
1973. MR 50 #1060; 2. with L. Nirenberg, Positive solutions 
of nonlinear elliptic equations involving critical Sobolev ex
ponents, Comm. Pure Appl. Math. 36 (1983), 437-477. MR 
84h:35059; 3. with J.-M. Co ron and E. Lieb, Harmonic maps 
with defects, Comm. Math. Phys. 107 (1986), 649-705. MR 
88e:58023; 4. with F. Bethuel and F. Helein, Ginzburg-Lan
dau vortices, Progress in Nonlinear Differential Equations 
and Their Applications, vol. 13, Birkhauser Boston, Inc., 
Boston, MA, 1994. MR 95c:58044; 5. with L. Nirenberg, De
gree theory and BMO, Selecta Math. 1 (1995), 197-263. MR 
96g:58023; Degree theory and BMO. II. Compact manifolds 
with boundaries, Selecta Math. 2 (1996), 1-60. MR 
98a:58024. 
Statement: Since the beginning of my mathematical career 
I have been strongly involved with the American math
ematical community through visits to American universi
ties and long-term collaboration with American math
ematicians. I have become aware that many of the basic 
problems facing American mathematicians also occur in 
other countries: stimulating mathematical talents, finding 
positions for mathematical activities, and enhancing the 
public image of mathematics. 

In recent years the European community has been pri
marily active in building efficient European networks. As 
an example, I am involved in joint programs between 
France, Italy, Spain, the United Kingdom, the Netherlands, 
Romania, and Israel. I believe that it is now important to 
enhance the ties between Europe and the U.S., which has 
the world's strongest mathematical community. I would be 
delighted to share my experience and to help to promote 
cooperation in research and education. 

Robert A. Fefferman 
Louis Block Professor and Chair, Department of Math
ematics, University of Chicago. 
Born: July 20, 1951, Washington, D.C. 
Ph.D.: Princeton University, 1975. 
Selected Addresses: Invited Address, College Park, 1982; 
Friends of Mathematics Lecture, Kansas State University, 
1993; Rubio de Francia Memorial Talks, Madrid, Spain, 
1995; Missouri Lecture, 1996; Numerous special sessions 
at AMS meetings. 
Selected Publications: 1. with A. Cordoba, A geometric 
proof of the strong maximal theorem, Ann. of Math. 102 
(1975), 95-100. MR 52 #690; 2. with S. Y. Chang, A contin
uous version of the duality of H 1 and BMO on the bidisc, 
Ann. of Math. 112 (1980), 179-201. MR 82a:32009; 3. Har
monic analysis on product spaces, Ann. of Math. 126 (198 7), 
109-130. MR 90e:42030; 4. with C. Kenig and]. Pipher, The 
theory of weights and the Dirichlet problem for elliptic op
erators, Ann. of Math. 134 (1991), 65-124. MR 93h:31010; 
5. with ]. Pipher, Multiparameter operators and sharp 

From the AMS-Eiection Special Section 

weighted inequalities, Amer.]. Math. 119 (1997), 337-369. 
MR 98b:42027. 
Statement: This is a period of constant challenge for our 
profession. With a smaller number of tenure-track jobs 
available and a decline in government support of univer
sities and of core mathematics in particular, it is extremely 
important for the AMS to take a strong stand in favor of 
support for small-scale basic research in core mathemat
ics. This is where the greatest advances in the field are 
achieved. At the same time, we should not be hesitant to 
support new programs which represent valuable applica
tions of mathematics to areas outside the university and 
to take responsibility for improved mathematics education 
at all levels. We should be sensitive to and support the mis
sions of different types of universities and the diversity pre
sent in the membership of the AMS, which goes outside of 
the universities. We should continue to search for new 
ways to encourage underrepresented groups to enter the 
profession and for mathematicians from such groups to 
achieve the greatest productivity and recognition. 

Robert M. Hardt 
William Moody Professor of 
Mathematics, Rice University. 
Born: June 24, 1945, Pitts
burgh, Pennsylvania. 
Ph.D.: Brown University, 1971. 
Selected Addresses: In
ternational Congress of Math
ematicians, Berkeley, 1986; 
Invited Address, San Antonio, 
January 1987; University of 
Iowa Distinguished Visitor's 
Lecture Series, December 
1993; Lecture series, Interna

tional Centre for Theoretical Physics, Trieste, August 1995; 
Texas A&M Frontier Lecture Series, April1996. 
Additional Information: Associate Editorships: Annales de 
l'Institut Henri Poincare, 1991-1995; journal of Geometric 
Analysis, 1992- ; Houston]. of Mathematics, 1993- . 
Organizing Committees: Special Session on Partial Dif
ferential Equations, Minneapolis, November 1983; AMS 
Summer Symposium on Geometric Measure Theory, Arcata, 
June 1984; IMA Miniconference on Liquid Crystals, Bloom
ington, March 1987; Oberwolfach Conference on Calculus 
of Variations, July 1990; Park City Mathematics Institute, 
July 1992; Undergraduate Conference on the Calculus of 
Variations, Rice, October 1996; Texas Geometry-Topology 
Conference, Rice, March 1990, April1993, and November 
1996; ten Ph.D. theses supervised. 
Selected Publications: 1. Slicing and intersection theory for 
chains associated with real analytic varieties, Acta Math. 129 
(1972), 75-136. MR 47 #4110; 2. with L. Simon, Boundary 
regularity and embedded solutions for the oriented Plateau 
problem, Ann. of Math. 110 (1979), 439-486. MR 81i:49031; 
3. with D. Kinderlehrer and F. H. Lin, Existence and partial 
regularity of static liquid crystal configurations, Comm. 
Math. Phys. 105 (1986), 547-570. MR 88a:35207; 4. with 
D. Sullivan, Variation of the Green's function on Riemann 
surfaces and Whitney's holomorphic stratification conjecture, 
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Inst. Hautes Etudes Sci. Publ. Math. 68 (1989), 115-138. MR 
91d:32054; 5. with F. H. Lin and C. Y. Wang, Singularities 
of p-energy minimizing maps, Comm. Pure Appl. Math. 50 
(1997), 399-447. 
Statement: The primary purpose of the AMS is to support 
and encourage mathematical research and scholarship. It 
should continue to improve its many well-established struc
tures (publications, meetings, etc.) while considering new 
ways to enhance communication within the mathematical 
community and between mathematicians and the public. 
The appearance and development of exciting, important 
mathematics, pure and applied, should significantly in
fluence funding agencies, educational institutions, and 
nonacademic employers of mathematicians. The AMS has 
a crucial role in effecting this communication. 

Gloria C. Hewitt 

land, 1997. 

Professor and Chair, Depart
ment of Mathematical Sci
ences, The University of Mon
tana, Missoula. 
Born: October 26, 1935, 
Sumter, South Carolina. 
Ph.D.: University of Washing
ton, 1962. 
Selected Addresses: Invited 
Addresses/Colloquium Lec
tures: Category Theory and 
Automata, Cleveland, 1981; 
Generalized Noetherian Rings, 
Montana, 1989; Polynomial 
Rings: China, 1990, and Port-

Additional Information: MAA: Distinguished Teaching 
Award Committee, Pacific Northwest Section, 1991-1993; 
Subcommittee on Assessment, 1993; Board of Governors, 
1995-1998; Minority Graduate Students Survey Consul
tant, 1996-1997; GRE Committee of Examiners, 1984-1997 
(chair, 1984-1986); College Board Advanced Placement 
Calculus Development Committee, 1987-1991; GRE Tech
nical Advisory Committee; GRE General Test, 1992-1995; 
Advisory Panel for the NSA Mathematical Sciences Pro
gram, 1993-1996; NAM Board of Directors, 1997-. 
Selected Publications: 1. The existence of free unions in 
classes of abstract algebras, Proc. Amer. Math. Soc. 14 
(1963), 417-422. MR 26 #6098; 2. Limits in certain classes 
of abstract algebras, Pacific]. Math. 22 (1967), 109-115. 
MR 35 #1529; 3. with F. Hannick, Characterizations of gen
eralized Noetherian rings, Acta Math. Hungar. 53 (1989), 
61-73. MR 90g:16039. 
Statement: The AMS should continue to increase its efforts 
on issues relating to diversity, making the profession one 
which welcomes women and minorities, engaging in ac
tivities which inform the mathematical community on ways 
to accomplish this, and encouraging the community to do 
so. 

Roger Howe 
F. P. Rose Professor of Mathematics, Yale University. 
Born: May 23, 1945, Chicago, Illinois. 
Ph.D.: University of California, Berkeley, 1969. 

AMS Committees: Bulletin Editorial Committee (associate 
editor, Research Announcements), 1985-1986; Bulletin 
(New Series) Editorial Committee, 198 7-1990 (chair, 1989); 
AMS Area Resource Group for Revision of the NCTM Stan
dards, 1996- . 
Selected Addresses: International Congress of Math
ematicians, Vancouver, 1970; Summer Institute on Har
monic Analysis on Homogeneous Spaces, Williamstown, Au
gust 1972; Hermann Weyl Centennial Symposium, Durham, 
1983; Invited Address, Denver, January 1983; Invited Ad
dress, AMS Centennial, Providence, August 1988. 
Additional Information: Guggenheim Fellow, 1983; Fellow, 
Japan Society for the Promotion of Science, 1993. Editor
ial Boards: Mitwirker, Crelle's journal, 1985-1997; Math
ematics Research Letters, 1993-1997; Transformation 
Groups, 1995- ; Advances in Mathematics, 1995-. Math
ematical Sciences Education Board, 1995- ; Board of Di
rectors, Connecticut Academy for Education in Mathematics, 
Science, and Technology, 1995- ; Phi Beta Kappa Visiting 
Scholar, 1996-1997. Member: AMS, MAA, NCTM, Ameri
can Academy of Arts and Sciences, Connecticut Academy 
of Science and Engineering, National Academy of Sciences. 
Selected Publications: 1. with]. W. Helton, Traces of com
mutators of integral operators, Acta Math. 136 (1976), 
271-305. MR 55 #1110; 2. 8-series and invariant theory, 
Proc. Sympos. Pure Math., vol. 33, Amer. Math. Soc., Prov
idence, Rl, 1979, pp. 275-286. MR 8lf:22034; 3. with C. 
Moore, Asymptotic properties of unitary representations,]. 
Funct. Anal. 32 (1979), 72-96. MR 80g:22017; 4. with A Moy, 
Harish-Chandra homomorphisms for p -adic groups, CBMS 
Regional Conf. Ser. in Math., vol. 59, Amer. Math. Soc., 
Providence, RI, 1985. MR 87h:22023; 5. Remarks on clas
sical invariant theory, Trans. Amer. Math. Soc. 313 (1989), 
539-570. MR 90h:22015a. 
Statement: The AMS needs to foster new institutional 
structures that will allow the mathematics research com
munity to contribute effectively and efficiently to ongoing 
debates on education, research funding, the role of uni
versities, and other issues which will affect mathematical 
research over the long term. 

Anatole Katok 
Professor, Department of Mathematics, Pennsylvania State 
University. 
Born: August 9, 1944; Washington, D.C. 
Ph.D.: Moscow State University, 1968. 
AMS Committees: Committee on Translations, 1988-1992; 
Presidential Task Force on Membership, 1998- . 
Selected Addresses: AMS Invited Address, Birmingham, 
1979; Frank]. Hahn Lectures, Yale University, 1980; Rufus 
Bowen Memorial Lectures, Berkeley, 1982; International 
Congress of Mathematicians, Warsaw, 1983; Symposium on 
Mathematics in the Sciences, Leipzig, 1998. 
Additional Information: NSF Advisory Committee in Math
ematical Sciences, 1983-1986; MSRl: Trustee, 1985-1991, 
Scientific Advisory Council, 1989-1993; IMA: Board of Gov
ernors, 1993-1996; Raymond N. Shibley Professor of Math
ematics, 1996-. 
Selected Publications: 1. with B. Hasselblatt, Introduction 
to the modern theory of smooth dynamical systems, Cam-
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bridge University Press, Cambridge, 1995. MR 96c:58055; 
2. with A.M. Stepin, Approximations in ergodic theory, Us
pehi Mat. Nauk 22, no. 5 (1967), 81-106. MR 36#2776; 3. 
Lyapunov exponents, entropy and periodic points of dif
feomorphisms, Inst. Hautes Etudes Sci. Publ. Math. 51 
(1980), 137-173. MR 8li:28022; 4. Entropy and closed ge
odesics, Ergodic Theory Dynamical Systems 2 (1982), 
339-366. MR 85b:53047; 5. with R. Spatzier, Differential 
rigidity of Anosov actions of higher rank Abelian groups and 
algebraic lattice actions, Dynamical Systems and Related 
Topics (volume dedicated to D. V. Anosov), Proc. Steklov 
Math. Inst. 216 (1997), 287-314. 
Statement: The mathematical community in the United 
States faces an important double challenge. On one hand, 
mathematics is not very popular as a career choice for un
dergraduates, in particular among those with sufficient tal
ent and aptitude. On the other hand, prevailing academic 
employment patterns make many Ph.D. students who are 
successful in their research uncertain and pessimistic 
about their further careers. 

I consider developing creative and effective responses 
to these challenges to be the central task for the profes
sion as a whole and by implication for the AMS, its main 
professional organization. We should develop and imple
ment effective mechanisms for exposing the most talented 
undergraduate students to the beauty, excitement, and 
power of mathematical thinking and for bringing them 
into close and fruitful contact with various layers of the 
professional mathematical community, from graduate stu
dents up to the most senior researchers. An effective re
sponse to the second challenge may include a creative and 
aggressive promotion of the value and effectiveness of 
mathematical thinking in a wide variety of contexts both 
in and outside academia. 

Donald G. Saari 
Pancoe Professor of Math
ematics, Northwestern Uni
versity. 
Born: March 9, 1940, Iron
wood, Michigan. 
Ph.D.: Purdue University, 
1967. 
Additional Information: Na
tional Committee for Math
ematics; Department Chair, 
Northwestern University, 
1981-1984; Consultant, Com
mission on Celestial Mechan
ics, International Astronomy 
Union, 1985-1991; Guggen

heim Fellow, 1988; Doctorat Honoris Causa, Purdue Uni
versity, 1989, Universite de Caen, France, 1998; Public In
formation Advisory Committee, JPBM, 1989-1 Q94; Duncan 
Black Research Prize, Public Choice Society, 199J.; Honorary 
Professor, Nanjing University, 1995; associate editor for sev
eral mathematics, celestial mechanics, and economics jour
nals. MAA: Ford Prize, 1985; MAA Notes Board, 1993- ; 
Chauvenet Prize, 1995. SIAM: Editor, SIAM journal on 
Mathematical Analysis, 1981-1986; Organizing Committee, 
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SIAM National Meeting, 1988; SIAM Committee on Com
mittees, 199 5-199 7. Chief Editor, Bulletin of the American 
Mathematical Society, 1999-. Member: AMS, MAA, SIAM, 
Division of Dynamical Astrononomy (AAS). 
Selected Publications: 1. with Z. Xia, Off to infinity in fi
nite time, Notices Amer. Math. Soc. 42 (1995), 538-546. MR 
95m:70002; 2. with Z. Xia, Hamiltonian dynamics and ce
lestial mechanics, Contemp. Math., vol. 198, Amer. Math. 
Soc., Providence, RI, 1996. MR 97c:70001; 3. Mathematical 
complexity of simple economics, Notices Amer. Math. Soc. 
42 (1995), 222-230. MR 95m:90029; 4. A chaotic exploration 
of aggregation paradoxes, SIAM Rev. 37 (1995), 37-52. MR 
97a:90008; 5. Basic geometry of voting, Springer-Verlag, 
Berlin, 1995. MR 98d:90040. 
Statement: "It was the best of times; it was the worst of 
times" describes contemporary mathematics. I can't think 
of a more exciting, delightful time to be an active math
ematician. Just consider the wide variety of major results 
resolved in the last two decades, the new directions of math
ematics, and the increased mathematical sophistication 
of associated academic areas. But in the midst of this ex
citement we also face continued employment difficulties, 
particularly for graduating Ph.D.s: problems in attracting 
sufficient numbers of bright students (particularly mi
norities and women) into mathematics, funding difficulties, 
demands for educational reform, changes in tenure rules, 
and a continued lack of understanding and appreciation 
from others about what it is that we do, a problem which 
can negatively affect the allocation of resources within 
universities and at the governmental level. 

If elected, I will do my best to address the challenging 
mix of problems while assisting the AMS to continue its 
excellent performance in disseminating research infor
mation through publications, meetings, and electronic 
media. 

Tatiana Toro 
Assistant Professor, University 
of Washington, Seattle. 
Born: July 5, 1964, Bogota, 
Colombia. 
Ph.D.: Stanford University, 
1992. 
Selected Addresses: Special 
Session on Singularities of 
Geometric Partial Differential 

"" Equations, Salt Lake City, 
April 1993; Southeastern 
Geometry Conference, Uni
versity of Georgia, Athens, 
Aprill994; Southern Califor
nia Analysis and Partial Dif

ferential Equations Seminar, University of California, San 
Diego, April 1995; Midwest Partial Differential Equations 
Seminar, Northwestern University, Evanston, November 
1995; Special Session on Harmonic Maps, University of 
Southern California, Los Angeles, November 1995; Julia 
Robinson Celebration of Women in Mathematics, MSRI, 
Berkeley, July 1996; Co-organizer (with C. Kenig), Special 
Session on Analysis and Geometry, Detroit, May 1997; 
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Sixth Annual Southern California Geometric Analysis Sem
inar, University of California, Irvine, May 1997. 
Additional Information: National Science Foundation Math
ematical Sciences Postdoctoral Research Fellowship, 
1994-1998; Alfred P. Sloan Research Fellowship, 1996. 
Selected Publications: 1. Surfaces with generalized second 
fundamental form in L2 are Lipschitz manifolds, J. Differ
ential Geom. 39 (1994), 65-101. MR 95b:49066; 2. Geometric 
conditions and existence of hi-Lipschitz parameterizations, 
Duke Math.]. 77 (1995), 193-227. MR 96b:28006; 3. with 
C. Kenig, Harmonic measure on locally flat domains, Duke 
Math. J. 87 (1997), 509-551; 4. Doubling and flatness: geom
etry of measures, Notices Amer. Math. Soc. 44 (1997), 
1087-1094. 
Statement: I would like to mention two topics I believe the 
AMS should be concerned with in order to preserve and im
prove the health of our mathematical community. First, we 
need to improve our public image in order to survive in an 
atmosphere where quick results are expected and there
fore pure research is not recognized as a worthwhile in
vestment. Though interdisciplinary enterprises may often 
improve our image, they are not an accurate reflection of 
what a large percentage of us do. A "historical'' approach 
would help convey the fact that abstract mathematical 
ideas which were developed many years ago are now fun
damental to modern technology. This would help justify 
the benefit of increased investment in fundamental math
ematics research. 

Second, the widespread short-term employment of young 
mathematicians is alarming. After a long string of one- and 
two-year jobs many talented mathematicians have quit 
academia. This phenomena is also tied to two negative 
tendencies: on one hand, the pool of applicants to gradu
ate programs in mathematics has shrunk substantially; on 
the other hand, many departments are being downsized. 
Not hiring at the tenure-track level, either because of ad
ministrative constraints or for other reasons, is creating a 
large generational gap in many departments. This is clearly 
a problem that requires attention. 

NolanR. Wallach 
Professor, Department of Mathematics, University of Cali
fornia, San Diego. 
Born: August 3, 1940, Brooklyn, New York. 
Ph.D.: Washington University, St. Louis, Missouri, 1965. 
AMS Committees: Editorial Boards Committee, 1991-1993 
(chair, 1992); Bulletin Editorial Committee (associate edi
tor, Research-Expository Surveys), 1995-. 
Selected Addresses: Invited Address, Washington, D.C., 
January 1975; International Congress of Mathematicians, 
1978; AMS-MAA Joint Lecture, Louisville, January 1990. 
Additional Information: Alfred Sloan Fellowship, 
1972-1974; National Mathematics Committee, 1985-1992; 
associate editor, Annals of Mathematics, 1997-. 
Selected Publications: 1. Compact homogeneous Rie
mannian manifolds with strictly positive curvature, Ann. of 
Math. _9Q_(1972), 277-295. MR 46 #6243; 2. Real reductive 
groups. I. Academic Press, Inc., Boston, MA, 1988. MR 
89i:22029; and Real reductive groups. II., Academic Press, 
Inc., Boston, MA, 1992. MR 93m:22018; 3. Invariant dif-

ferential operators on a reductive Lie algebra and Weyl 
group representations, J. Amer. Math. Soc. 6 (1993), 779-816. 
MR 94a:17014; 4. with R. Goodman, Representations and 
invariants of the classical groups, val. 68, Cambridge Uni
versity Press, Cambridge, 1998. 
Statement: One of the main forces that propels the infor
mation age is mathematics. The abstractions of my youth 
have become the applied mathematics of my middle age. 
Examples abound demonstrating the critical role of math
ematics to our daily lives. However, we are told that we must 
change the way mathematics is taught at the graduate 
level, we must change how mathematical research is funded, 
we must change the role of the mathematics department 
in the university. With the highest teaching loads and the 
lowest salaries, mathematicians are the poor relations 
among academic scientists. It is my opinion that this un
enviable situation for mathematics in such prosperous 
times is mainly our own fault. 

Much of the real mathematics that appears in non
mathematical journals is derived independently of the 
mathematical literature. The nonmathematician finds it 
easier to "reinvent the light bulb" than to try to penetrate 
our literature or to understand our explanations. We must 
work to bring down the "Tower of Babel" that separates 
mathematics from other sciences. 

The American Mathematical Society must communicate 
to the scientific community and to the general public about 
real mathematics, taking pointers from the other sciences 
as to how to handle the advertising. 

Nominating Committee 

William Browder 
Professor, Princeton University. 
Born: January 6, 1934, New York, New York. 
Ph.D.: Princeton University, 1958. 
AMS Offices: Member-at -Large of the Council, 1967-1969, 
1972-1974; Vice-President, 1977-1978; President, 
1989-1990; Board of Trustees, 1989-1990. 
AMS Committees: Proceedings Editorial Committee (as
sociate editor), 1963-1965; Committee to Select Hour 
Speakers for Summer and Annual Meetings, 1967-1968; 
Committee on Summer Institutes, 1973; Executive Com
mittee, 1973, 1977-1978, 1991; Committee on Russian 
Reprinting Rights, 1974; Organizing Committee, Summer 
Institute on Algebraic and Geometric Topology, July 1976; 
Committee on National Awards and Public Representa
tion, 1984-1985, 1988-1991 (chair, 1990); Liaison Com
mittee, 1989-1990 (chair); Agenda and Budget Committee, 
1989-1990; Committee on Committees, 1989~ 1990; Com
mittee on Science Policy, 1989-1991; Committee to Select 
the Winner of the Award for Public Service, 1992-1995; Col
loquium Lectures Committee, 1993-1998 (chair). 
Selected Addresses: Half-Hour Address, International 
Congress of Mathematicians, Moscow, 1966; Summer Re
search Institute on Algebraic Topology, Madison, July 19 70; 
Hour Address, International Congress of Mathematicians, 
Nice, 1970; Summer Research Institute on Algebraic and 
Geometric Topology, Stanford, August 1976; Colloquium 
Lecturer, St. Louis, January 1977; Symposium on the Math-
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ematical Heritage of Henri Poincare, Bloomington, April 
1980; Special Session on Topology of Algebraic and Ana
lytic Varieties, College Park, October 1982. 
Additional Information: Editor, Annals of Mathematics, 
1969-1980; Office of Mathematical Sciences, National Re
search Council, 1979-1983 (chair). Member: AMS, Amer
ican Academy of Arts and Sciences, Finnish Academy of Arts 
and Sciences, National Academy of Arts and Sciences. 
Statement: I would look for candidates who, while having 
a strong research orientation, have the political skills to con
tribute to both the smooth running of the organization and 
to the ongoing efforts to communicate the importance of 
mathematics to policymakers and to the general public. The 
building of such a group of people is important to the long
term health of our subject. They should be representative 
of the diverse interests of the membership, both in math
ematical questions and in political and social viewpoints 
relevant to our community. 
Philip Hanlon 
Professor of Mathematics, University of Michigan. 
Born: April10, 1955, Gouverneur, New York. 
Ph.D.: California Institute of Technology, 1981. 
AMS Committees: Mathematical Reviews Editorial Com
mittee, 1992-1995 (chair); Transactions and Memoirs Ed
itorial Committee, 1992-. 
Selected Addresses: AMS Invited Address, Atlanta, Janu
ary 1988; Hour Address, CMS National Meeting, July 1992. 
Additional Information: Honors, Awards, and Invited 
Addresses: Alfred P. Sloan Fellowship, 1986-1988; NSF 
Presidential Young Investigator Award, 1987-1992; Henry 
Russel Award, 1990; CMS Plenary Speaker, 1992; John 
Simon Guggenheim Fellowship, 1993; Michigan Society of 
Fellows, 1993-1996; LS & A Excellence in Education Award, 
1997. 
Selected Publications: 1. with R. P. Stanley and J. R. Stem
bridge, Some combinatorial aspects of the spectra of nor
mally distributed random matrices, Contemp. Math., vol. 
138, Amer. Math. Soc., Providence, RI, 1992, 151-174. MR 
93j:05164; 2. with M. Wachs, On Lie k-algebras, Adv. Math. 
113 (1995), 206-236. MR 96h:17006; 3. with G. Denham, 
On the Smith normal form of the Varchenko bilinear form 
of a hyperplane arrangement, Pacific J. Math., Special Issue 
in Memory of Olga Taussky-Todd (1997), 123-146; 4. with 
R. P. Stanley, On the action of a q-deformation of the triv
ial idempotent on the group algebra of the symmetric group, 
Trans. Amer. Math. Soc., to appear; 5. with]. Friedman, On 
the Betti numbers of chessboard complexes, J. Alg. Combin., 
to appear; 6. with P. Bidigare and D. Rockmore, A combi
natorial description of the spectrum for the Tsetlin library 
and its generalization to hyperplane arrangements, Duke 
Math. ]., to appear. 

lisa Claire Jeffrey 
Professor, University of Toronto. 
Born: January 5, 1965, Fort Collins, Colorado. 
Ph.D.: Oxford University, 1991. 
Selected Addresses: Geometry Festival, New York, New 
York, April1992; Special Session on Geometry, Topology, 
and Quantum Field Theory, Boston, MA, October 1995; 
Special Session on Moduli Spaces of Vector Bundles 
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over Curves with or without 
Additional Structure, 
Lawrenceville, NJ, October 
1996; Special Session on Lie 
Groups and Physics, Colum
bia, MO, November 1996; In
vited Address, College Park, 
MD, April 1997; Organizer, 
Special Session on Symplectic 
Geometry, Moduli Spaces and 
Integrable Systems, College 
Park, MD, April1997. 
Additional Information: NSF 
Postdoctoral Fellow, 1993-

1996; Member, Institute for Advanced Study, 1991-1992, 
1996-1997; Aisenstadt Prize, 1996; Sloan Fellow, 1997-; 
Member, NSERC Council, Canada, 1997-; Lecturer, Park City 
Mathematics Institute, July 1997. 
Selected Publications: 1. Chern-Simons-Witten invariants 
of lens spaces and torus bundles, and the semiclassical ap
proximation, Comm. Math. Phys. 147 (1992), 563-604. MR 
93f:57042; 2. with J. Weitsman, Half density quantization 
of the moduli space of flat connections and Witten's semi
classical manifold invariants, Topology 32 (1993), 509-529. 
MR 95f:58038; 3. with F. Kirwan, Localization for non
abelian group actions, Topology 34 (1995), 291-327; 4. 
with F. Kirwan, Intersection pairings in moduli spaces of holo
morphic bundles on a Riemann surface, ERA Amer. Math. 
Soc. 01 (1995), 57-71; 5. with F. Kirwan, Localization and 
the quantization conjecture, Topology 36 (1997), 647-693. 
Statement: The primary goal of the AMS is to foster high
quality research in mathematics. It should also pay atten
tion to the following issues: (1) developing and monitor
ing employment opportunities for young mathematicians, 
(2) increasing the representation of underrepresented 
groups in mathematics, and (3) fostering interaction and 
dialogue between mathematics and other scientific disci
plines. 

Douglas lind 
Professor, University of Wash
ington. 
Born: August 11, 1946, Ar
lington, Virginia. 
Ph.D.: Stanford University, 
1973. 
AMS Committees: AMS Cen
tennial Fellowship Commit
tee, 1991-1993; Electronic 
Research Announcements Ed
itorial Board, 1995-1997; AMS 
Task Force on Excellence in 
Mathematical Scholarship, 
1995-. 

Selected Addresses: Invited 
Speaker: Conference on Symbolic Dynamics and Its Ap
plications, Yale University, July, 1991; Conference on Al
gebraic Systems, CIRM, Lurniny, June 1993; Warwick Sym
posium on zd-actions, June 1-30, 1994; Invited Principal 
Speaker, Conference on Ergodic Theory and Dynamics, 
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Technical University of Delft, Holland, July 15-30, 1994; 
Special Session on Symbolic Dynamics, San Diego, 1997. 
Additional Information: Vice Chair, Board of Trustees, 
Mathematical Sciences Research Institute, Berkeley, 
1989-1995; Organizing Committee, Program in Symbolic 
Dynamics, Mathematical Sciences Research Institute, Sep
tember-December 1992; Professeur Invite, Universite Aix
Marseilles, June 1993; Department Chair, 1993-1998; Mem
ber, Mathematics Education Reform Task Force, 1993- ; 
Co-organizer: Conference on Number Theory and Dynam
ics, CIRM, Luminy, France, July 4-8, 1995; Co-organizer, 
Symposium on the Riemann Hypothesis, University of 
Washington, Seattle, August 12-15, 1997; Member, Advi
sory Board, American Institute of Mathematics, 1997-. 
Selected Publications: 1. with M. Boyle and D. Rudolph, 
The automorphism group of a shift of finite type, Trans. 
Amer. Math. Soc. 306 (1988), 71-114. MR89m:54051; 2. with 
K. Schmidt and T. Ward, Mahler measure and entropy for 
automorphisms of compact groups, Invent. Math. 101 (1990), 
593-629. MR 92j:22013; 3. with B. Marcus, An introduction 
to symbolic dynamics and coding, Cambridge University 
Press, Cambridge, 1995. MR 97a:58050; 4. with M. Boyle, 
Expansive subdynamics, Trans. Amer. Math. Soc. 349 (1997), 
55-102. MR 97d:58115; 5. with K. Sch..mJ.dt, Homoclinic 
points for algebraic zd-actions,]. Amer. Math. Soc., to ap
pear. 

Henri Moscovici 
Professor of Mathematics, The Ohio State University. 
Born: May 5, 1944, Tecuci, Romania. 
Ph.D.: University of Bucharest, 1971. 
AMS Committees: Central Section Program Committee, 
1997-. 
Selected Addresses: College de France Lectures, Paris, 
May-June 1986; International Congress of Mathematicians, 
Kyoto, 1990; Special Session Commemorating the First 
Fifty Years of C*-Algebra Theory, San Antonio, January 
1993; The Issai Schur Memorial Lectures, Tel Aviv Univer
sity, December 1995; Invited Address, Milwaukee, October 
1997. 
Additional Information: Lady Davis Postdoctoral Fellow
ship, 1973; G. Tzitzeica Prize of the Academy of Sciences 
of Romania, 1975; College de France Medal, 1986; Sackler 
Scholar, Institute of Advanced Studies, Tel Aviv, 1995; 
Guggenheim Fellow, 1995-1996. 
Selected Publications: 1. with A. Cannes, The L 2-index the
orem for homogeneous spaces of Lie groups, Ann. of Math. 
115 (1982), 291-330. MR 84f:58108; 2. L2-index of elliptic 
operators on locally symmetric spaces of finite volume, Op
erator algebras and K-theory, Contemp. Math., vol. 10, 
Amer. Math. Soc., Providence, RI, 1982, pp. 129-137. MR 
83m:58072; 3. with A. Cannes, Cyclic cohomology, the 
Novikov conjecture and hyperbolic groups, Topology 29 
(1990), 345-388. MR 92a:58137; 4. with R. J. Stanton, R
torsion and zeta functions for locally symmetric manifolds, 
Invent. Math. 105 (1991), 185-216. MR 92i:58199; 5. with 
A. Cannes, The local index theorem in noncommutative 
geometry, Geom. Funct. Anal. 5 (1995), 174-243. MR 
96e:58149. 

Marc A. Rieffel 
Professor, University of California, Berkeley. 
Born: December 22, 1937, New York, New York. 
Ph.D.: Columbia University, 1963. 
AMS Offices: Member-at-Large of Council, 198 7-1990, 
1992-1994; Executive Committee of the Council, 
1994-1998. 
AMS Committees: Committee on Committees, 1982-1984; 
Committee on the Proposed Structure of the JPBM, 
1987-1988; AMS-MAA-SIAM Joint Committee on Employ
ment Opportunities, 1989-1991; Mathematical Surveys 
and Monographs Editorial Committee, 1991-1994 (chair, 
1992-1994); Committee on Long-Range Planning, 
1995-1997 (chair, 1996-1997); Committee on Committees, 
1995- ; Search Committee for the Secretary, 1997; Mem
ber, AMS e-Journal Review Committee, 1997; Committee on 
Steele Prizes, 1997-. 
Selected Addresses: Integrable and Proper Actions of 
Groups on ("-Algebras, International Conference on Op
erator Algebras and Operator Theory, Shanghai, July 1997; 
Questions on Quantization, Conference onE-Theory, Quan
tization, and Deformations, Dartmouth College, September 
1997; Non-commutative Tori and Deformation Quantiza
tion, Institute for Theoretical Physics, University of Cali
fornia, San.ta Barbara, March 1998; Non-commutative Tori 
and String Theory, Great Plains Operator Theory Seminar, 
Kansas State University, May 1998. 
Additional Information: Member: AMS, MAA. 
Selected Publications: 1. Critical points of Yang-Mills for 
non-commutative two-tori, J. Differential Geom. 31 (1990), 
535- 546. MR 91b:580l4; 2. Deformation quantization for 
actions of Rd, Mem. Amer. Math. Soc. 106 (1993). MR 
94d:46072; 3. K -groups of C* -algebras deformed by actions 
of Rd,]. Funct. Anal. 116 (1993), 199-214. MR 94i:46088; 
4. Non-compact quantum groups associated with Abelian 
subgroups, Comm. Math. Phys. 171 (1995), 181-201. MR 
96g:46066; 5. On the operator algebra for the space-time 
uncertainty relations, Operator Algebras and Quantum 
Field Theory, International Press, Cambridge, MA, 1997, pp. 
374-382. 
Statement: The AMS is presently quite healthy. But the AMS 
faces substantial challenges in the near future, and the AMS 
must always seek ways to improve its services to its mem
bers. The AMS needs as leaders individuals with wisdom 
and creativity who are willing to devote a substantial 
amount of their energy to the AMS during their terms of 
office. (In particular, vice-presidents and members-at-large 
of the Council must be willing to contribute strong lead
ership on one of the five AMS policy committees, in addi
tion to their duties on the Council.) 

The leadership of the AMS should also be selected to re
flect the diversity of the membership of the AMS. If I am 
elected to the Nominating Committee, I will seek candidates 
for AMS elective positions according to the above criteria. 

Editorial Boards Committee 

George E. Andrews 
Evan Pugh Professor of Mathematics, The Pennsylvania 
State University. 
Born: December 4, 1938. 
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Ph.D.: University of Pennsyl
vania, 1964. 
AMS Committees: Library 
Committee, 1994-1996; His
tory of Mathematics Editorial 
Committee, 1996-; AMS-MAA 
Committee on Research in Un
dergraduate Mathematics Ed
ucation, 1998- ; AMS-MAA
SlAM Morgan Prize Committee 
for Outstanding Research in 
Mathematics by an Under
graduate Student, 1998- . 
Selected Addresses: Hedrick 

Lecturer, MAA, Ann Arbor, 1980; CBMS Regional Confer
ence Principal Lecturer, Arizona State University, 1985; Inc 
vi ted Lectures: American Association for the Advancement 
of Science, Chicago, 1987, and Baltimore, 1996; ].S. Frame 
Lecturer, Pi Mu Epsilon, Vancouver, 1993; International 
Congress of Mathematicians, 1998; Participant in a debate 
on mathematics instruction, Berlin. 
Additional Information: Guggenheim Fellow, 1982-1983; 
Allegheny Region Distinguished Teaching Award, MAA, 
1993; Elected Member, AAAS, 1997; Honorary Degree, Uni
versity of Parma, 1998. 
Selected Publications: 1. Number theory, W.B. Saunders Co., 
Philadelphia, PA, 1971. MR 46 #8943 (Reissued, Dover, 
1995); 2. Euler's "exemplum memorabile inductionis fal
lacis" and q-trinomial coefficients, ]. Arner. Math. Soc. 3 
(1990), 653-669. MR 91b:05011; 3. The death of proof? 
Semi-rigorous mathematics? You've got to be kidding! Math. 
Intelligencer 16 (1994), 16-18. MR 95h:00011; 4. Plane 
partitions. V. The TSSCPP conjecture,]. Combin. Theory Ser. 
A 66 (1994), 28-39. MR 95g:05010; 5. The theory of parti
tions, Encyclopedia of Mathematics and Its Applications, vol. 
2, Addison-Wesley Publishing Co., Reading, MA, 1976. MR 
85f:ll001 (Third edition, Cambridge University Press, 
1998). 
Statement: Obviously there are countless tactical matters 
that face the AMS concerning journal publication. Elec
tronic publication and maintaining reasonable prices for 
paper journals are two large issues. It is my belief that the 
central issue before the Editorial Boards [Committee] is the 
maintenance of high editorial standards primarily through 
the careful selection of editors with high standards. If this 
fundamental duty is fulfilled responsibly, it should be pos
sible to respond adequately to the tactical problems. 

J. William Helton 
Professor of Mathematics, University of California, San 
Diego. 
Born: November 1944, Jacksonville, Texas. 
Ph.D.: Stanford University, 1968. 
AMS Committees: Committee to Select Hour Speakers for 
Far Western Sectional Meetings, 1982-1983. 
Selected Addresses: Plenary Addresses: AMS Invited Ad
dress, San Antonio, January 1980; European Conference on 
Circuit Theory and Design, 1981; Principal Lecturer, CBMS 
Regional Conference, 1985; SlAM Conference, LASSC, 1986; 
Great Plains Operator Theory Symposium, 1992; Math-
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ematical Theory of Networks 
and Systems: 1979, 1983, 
1989, 1993, 1996 (semiple
nary); a half dozen conference 
talks given per year. 
Additional Information: 
Guggenheim Fellow, 1985; 
Outstanding paper, IEEE Con
trol Society, 1986; associate 
editor of six journals and two 
book series. 
Selected Publications: 1. Dis
crete time systems, operator 
models, and scattering theory, 

J. Funct. Anal. 16 (1974), 15-38. MR 56 #3652; 2. with R. 
Howe, Traces of commutators of integral operators, Acta 
Math. 135 (1975), 271-305. MR 55 #11106; 3. with]. A. Ball, 
C. R. Johnson, and J. N. Palmer, Operator theory, analytic 
functions, matrices, and electrical engineering, CBMS Re
gional Conf. Ser. in Math., no. 68, Arner. Math. Soc., Provi
dence, RI, 1987. MR 89f:47001; 4. with 0. Merino, Classi
cal control using H 00 methods, SIAM, August 1998, 292 
pages; 5. with M. Stankus and]. ]. Wavrik, Computer Sim
plification of Formulas in Linear Systems Theory, IEEE Trans. 
Automat. Control43 (Mar. 1998), number 3, pp. 302-314. 
Statement: The committee is charged with appointing ed
itors for AMS journals, and I shall try to find good ones. 
Strong AMS editors are increasingly important because 
the nature of scientific journals is changing. As electronic 
distribution becomes widespread, we must find editors 
committed to high quality in this new environment. Ex
pensive journals may well start going out of business also, 
which places more responsibility on the journals of pro
fessional societies. 

1996-. 

Krystyna M. Kuperberg 
Alumni Professor, Auburn Uni
versity. 
Born: July 17, 1944, Tarnow, 
Poland. 
Ph.D.: Rice University, 1974. 
AMS Offices: Member-at-Large 
of the Council, 1996- . 
AMS Committees: Electronic 
Research Announcements Ed
itorial Committee, 1995- ; 
Southeastern Section Program 
Committee, 1996-1998; Com
mittee on the Profession, 

Selected Addresses: Mathematical Sciences Research In
stitute-Evans Lecture, Berkeley, September 1994; AMS In
vited Address, Orlando, March 199 5; MAA Invited Address, 
Orlando, January 1996; ICM Invited Speaker, Berlin, Ger
many, August 1998; Noether Lecture, San Antonio, Janu
ary 1999. 
Additional Information: Auburn University Alumni Pro
fessorship, 1994- ; Alfred Jurzykowski Foundation Award, 
1995; Auburn University Science and Mathematics Re
search Excellence Award, 1996. 
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From the AMS-Eiection Special Section 

Selected Publications: 1. A smooth counterexample to the 
Seifert conjecture, Ann. of Math. 140 (1994), 723-732. MR 
95g:57040; 2. Collected works of Witold Hurewicz (editor), 
Amer. Math. Soc., Providence, RI, 1995. MR 97m:01105 ; 3. 
with A. Bezdek and W. Kuperberg, Mutually contiguous 
translates of a plane disk, Duke Math. ]. 78 (1 99 5), 19- 31. 
MR 96b:52030; 4. with G. Kuperberg, Generalized coun
terexamples to the Seifert conjecture, Ann. of Math. 144 
(1996), 239-268. MR 97k: 57031; 5. A knotted minimal tree, 
Mathematics Archive, e-Print math.MG/ 9806080 (available 
at http: I /front. math. ucdavi s. edu/math. MG/9806080). 
Statement: Publications of the AMS serve the whole math
ematical community; hence the Editorial Boards [Commit
tee] should represent the broadest possible spectrum of 
mathematical areas. The standards for papers' acceptance 
should be uniformly high across the fields, based on math
ematical merit, and immune to politics. The editors should 
be accomplished mathematicians, highly regarded andre
spected by their peers. While being aware of the importance 
of traditional paper publishing and of the services provided 
by libraries, they should also have a realistic view on the 
growing trend to disseminate m athematical literature by 
electronic m eans. 

Efim Zebnanov 
Professor, Yale University. 
Born: September 7, 1955, fSU. 
Ph.D.: Institute of Mathemat
ics, Novosibirsk, 1981. 
AMS Committees: Transac
tions and Memoirs Editorial 
Committee, 1994-; Electronic 
Research Announcements Ed
itorial Committee, 1995-. 
Selected Addresses: Interna
tional Congresses of Math
ematicians: Warsaw, 1983; 
Kyoto, 1990; and Zurich, 
1994; Invited Address, 
Chicago, March 1995. 

Additional Information: Fields Medal, International Union 
of Mathematicians, 1994; Member, American Academy of 
Arts and Sciences, 1996- . 
Selected Publications: 1. with K. McCrimmon, The struc
ture of strongly prime quadratic jordan algebras, Adv. in 
Math. 69 (1988), 133-222. MR 89k:17052; 2. Solution of the 
restricted Burnside problem for groups of odd exponent, 
t r an slation in Math . US SR-Izv. 36 (1991) , 41-60. MR 
9li:2003 7; 3. Solution of the restricted Burnside problem for 
2 -groups, Mat. Sb. (N. S.) 4 (1991), 568-592. MR 93a:20063; 
4. On periodic compact groups, Israel]. Math. 77 (1992), 
83-95. MR 94j:20019; 5. Nil rings and periodic groups, KMS 
Lecture Notes in Mathematics, Korean Mathematical Soci
ety, Seoul, 1992. MR 94c:16027. 
Statement: I think that the primary mission of the AMS is 
to encourage mathematical research. The AMS is also well 
suited to address issues that are important for the whole 
mathematical community, such as mathematical educa
tion, employment, research funding, and public apprecia
tion of mathematics. 

AMERICAN MATHEMATICAL SOCIETY 

New in Discrete Mathematics 
and Co1nbinatorics 

The Classification of 
,,_, .. ,_ Countable Homogeneous 

.,,c'"""'""'"''c~~~-;:'~: 1 Directed Graphs and 

MEMOIRS 
''""''"" ... ~~:~ ...... -... , 

HOUIO~elleOU~\D~~~~\:!!,ell;O\iS 
'".c'~·:~~~"~""'"" Countable Homogeneous 

r.u1""J·~.n~·•U" 

n-tournaments 
tft Al~~S:~ II Gregory L. Cherlin, Rutgers 

·-:·~-,_ ,.. University, New Brunswick, NJ 

"""'"'"'~'" In this book, Ramsey theoretic methods 
::;~;,:.::~ introduced by Lachlan are applied to 

classify the countable homogeneous 
-!:.___ directed graphs. This is an uncountable 

--.. collection, and this book presents the first 
explicit classification result covering an 

uncountable family. The author's aim is to demonstrate 
the potential of Lachlan's method for systematic use. 
Memoirs of the American Mathematical Society, 
Volume 131, Number 621 ; 1998; 161 pages; Softcover; 
ISBN 0-821 8-0836-2; List $47; Individual member $28; 
Order code MEM0/ 131 /621NA 

Network Threats 
Rebecca N . Wright, AT&T Labs Research, Florham Park, 
NJ, and Peter G. Neumann, SRI International, Menlo 
Park, CA, Editors 

This volume presents papers from a DIMACS workshop 
on network threats. The workshop brought together 
computer scientists (theorists and practitioners) working 
in this area to discuss topics such as network security, 
prevention and detection of security attacks, modeling 
threats, risk management, threats to individual privacy, 
and methods of security analysis. The book demonstrates 
the wide and diverse range of topics involved in elec
tronic interactions and transactions-including the less 
desirable aspects: security breaches. 

This text includes implementation and development 
strategies using real-world applications that are reliable, 
fault-tolerant, and performance oriented. The book 
would be suitable for a graduate seminar on computer 
security. 
Features: 
• Discussion of Internet, Web and Java security 
• Information on new attacks and weaknesses 
• Formal and informal analysis methods to identify, 

quantify, and combat security threats 

DIMACS: Series in Discrete Mathematics and Theoretical 
Computer Science, Volume 38; 1998; 110 pages; Hardcover; 
ISBN 0-8218-0832-X; List $29; All AMS members $23; 
Order code DIMACS/38NA 

All prices subject to change. Charges for delivery are $3.00 per order. For optiona l air 
delivery outside of the continental U. 5., p lease include $6.50 per item. Prepayme11t required. 
Order from: American Mathematical Society, P. 0. Box 5904, Bos ton, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 o r call toll free 1-800-321-4AMS (4267) in 
the U. S. and Canada, 1-401 -455-4000 worldwide. Or place your order th rough the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 
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Proposed Amendments 
to the Bylaws 

The Council has approved two amendments to the bylaws 
for ratification by the membership in the election this fall 
(October 1998). These amendments will be printed in the 
election material that will be sent with the ballot to all mem
bers of the Society in September 1998. The full text of the 
bylaws of the Society appears in the November issue of the 
Notices in odd-numbered years. The amendments approved 
in the November election are not reflected in the printed 
version of the bylaws. 

The ballot will require two votes, since there are two sub
stantially different items. 

Amendment Concerning the American journal 
of Mathematics 
Amendment 1: When the Society and Johns Hopkins Uni
versity terminated the agreement under which the Society 
co-sponsored the American journal of Mathematics, some 
remnants of the agreement remained in the bylaws. The 
amendments proposed below are "house cleaning" in that 
they remove references to the American journal from the 
bylaws. The relevant article is Article XI. In what follows, 
text in [brackets] denotes text that is to be deleted from 
the bylaw. Text in bold italic is text that is to be added to 
the bylaw (there is none in Amendment I). 
Article XI. Publications 
Section 1. The Society shall publish an official organ called 
the Bulletin of the American Mathematical Society. It shall 
publish four journals, known as the journal of the Amer
ican Mathematical Society, the Transactions of the Ameri
can Mathematical Society, the Proceedings of the American 
Mathematical Society, and Mathematics of Computation. It 
shall publish a series of mathematical papers known as the 
Memoirs of the American Mathematical Society. The object 

of the journal, Transactions, Proceedings, Memoirs, and 
Mathematics of Computation is to make known important 
mathematical researches. It shall publish a periodical called 
Mathematical Reviews, containing abstracts or reviews of 
current mathematical literature. It shall publish a series of 
volumes called Colloquium Publications which shall embody 
in book form new mathematical developments. It shall 
publish a series of monographs called Mathematical Sur
veys and Monographs which shall furnish expositions of 
the principal methods and results of particular fields of 
mathematical research. [It shall cooperate in the conduct 
of the American journal of Mathematics.] It shall publish 
a news periodical known as the Notices of the American 
Mathematical Society, containing programs of meetings, 
items of news of particular interest to mathematicians, and 
such other materials as the Council may direct. 

Section 2. The editorial management of the publica
tions of the Society listed in Section 1 of this article, with 
the exception of the Notices, [and the participation of the 
Society in the editorial management of the American jour
nal of Mathematics] shall be in the charge of the respec
tive editorial committees as provided in Article III, Section 
1. The editorial management of the Notices shall be in the 
hands of a committee chosen in a manner established by 
the Council. 

Amendment Concerning the Titles of Officers 
Amendment II: Names of officers in the current bylaws are 
hyphenated, for example: vice-president, member-at-large, 
and president-elect. Accepted usage is: vice president, 
member at large, and president elect. The amendment 
below changes the current usage to the accepted usage and 
is editorial in nature except that the name of the officer 
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From the AMS 

who has just served as president is changed from ex-pres
ident to immediate past president. 

In the changes below, the current wording is indicated 
in [brackets], and the changes proposed are indicated by 
bold italic text. 
Article I. Officers 
Section 1. There shall be a president, a [president-elect] 
president elect(during the even-numbered years only), an 
[ex-president] immediate past president(during the odd
numbered years only), three [vice-presidents] vice presi
dents, a secretary, four associate secretaries, a treasurer, 
and an associate treasurer. 
Article V. Executive Committee 
Section 1. There shall be an Executive Committee of the 
Council, consisting of four elected members and the fol
lowing ex officio members: the president, the secretary, the 
[president-elect] president elect (during even-numbered 
years), and the [ex-president] immediate past president 
(during odd-numbered years). 
Article VII. Election of Officers and Terms of Office 
Section 1. The term of office shall be one year in the case 
of the [president-elect] president elect and the [ex-presi
dent] immediate past president, two years in the case of 
the president, the secretary, the associate secretaries, the 
treasurer, and the associate treasurer; three years in the 
case of [vice-presidents] vice presidents and [members-at
large] members at large of the Council, one [vice-president] 
vice president and five [members-at-large] members at 
large retiring annually; and five years in the case of the 
trustees. In the case of members of the editorial commit
tees and appointed members of the communications com
mittees, the term of office shall be determined by the 
Council. The term of office for elected members of the Ex
ecutive Committee shall be four years, one of the elected 
members retiring annually. All terms of office shall begin 
on February 1 and terminate on January 31, with the ex
ception that the officials specified in Articles I, II, III, IV, 
and V (excepting the [president-elect] president elect and 
[ex-president] immediate past president) shall continue to 
serve until their successors have been duly elected or ap
pointed and qualified. 

Section 2. The [president-elect] president elect, the 
[vice-presidents] vice presidents, the trustees, and the 
[members-at-large] members at large of the Council shall 
be elected by written ballot. An official ballot shall be sent 
to each member of the Society by the secretary on or be
fore October 10, and such ballots, if returned to the sec
retary in envelopes bearing the name of the voter and re
ceived within thirty days, shall be counted. Each ballot 
shall contain one or more names proposed by the Council 
for each office to be filled, with blank spaces in which the 
voter may substitute other names. A plurality of all votes 
cast shall be necessary for election. In case of failure to se
cure a plurality for any office, the Council shall choose by 
written ballot among the members having the highest num
ber of votes. The secretary, the associate secretaries, the 
treasurer, and the associate treasurer shall be appointed 
by the Council in a manner designated by the Council. 
Each committee named in Article III shall be appointed by 

the Council in a manner designated by the Council. Each 
such committee shall elect one of its members as chairman 
in a manner designated by the Council. 

Section 3. The president becomes [ex-president] im
mediate past president at the end of the term of office and 
the [president-elect] president elect becomes president. 

Section 5. The president and [vice-presidents] vice pres
idents shall not be eligible for immediate re-election to their 
respective offices. A [member-at-large] member at large 
or an ex officio member of the Council shall not be eligi
ble for immediate election (or re-election) as a [member
at-large] member at large of the Council. 

Section 6. If the president of the Society should die or 
resign while a [president-elect] president elect is in office, 
the [president-elect] president elect shall serve as president 
for the remainder of the year and thereafter shall serve the 
regular two-year term. If the president of the Society should 
die or resign when no [president-elect] president elect is 
in office, the Council, with the approval of the Board of 
Trustees, shall designate one of the [vice-presidents] vice 
presidents to serve as president for the balance of the reg
ular presidential term. If the [president -elect] president elect 
of the Society should die or resign before becoming pres
ident, the office shall remain vacant until the next regular 
election of a [president-elect] president elect, and the So
ciety shall, at the next annual meeting, elect a president 
for a two-year term. If the [ex-president] immediate past 
president should die or resign before expiration of the term 
of office, the Council, with the approval of the Board of 
Trustees, shall designate a former president of the Soci
ety to serve as [ex-president] immediate past president dur
ing the remainder of the regular term of the immediate past 
president. Such vacancies as may occur at any time in the 
group consisting of the [vice-presidents] vice presidents, 
the secretary, the associate secretaries, the treasurer, and 
the associate treasurer shall be filled by the Council with 
the approval of the Board of Trustees. If a member of an 
editorial or communications committee should take tem
porary leave from duties, the Council shall then appoint a 
substitute. The Council shall fill from its own membership 
any vacancy in the elected membership of the Executive 
Committee. 

Section 8. If any [member-at-large] member at large of 
the Council should die or resign more than one year be
fore the expiration of the term, the vacancy for the unex
pired term shall be filled by the Society at the next annual 
meeting. 
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Acknovvledgnnentof 
Contributions 

AMSMission 
The AMS, founded in 1888 to further the interests of mathematical research and scholarship, serves the national and 

international community through its publications, meetings, advocacy, and other programs, which 
• promote mathematical research, its communication and uses, 
• encourage and promote the transmission of mathematical understanding and skills, 
• support mathematical education at all levels, 
• advance the status of the profession of mathematics, encouraging and facilitating full participation of 

all individuals, 
• foster an awareness and appreciation of mathematics and its connections to other disciplines and 

everyday life. 

Thomas S. Fiske Society 
The Executive Committee and Board of Trustees have established the Thomas S. Fiske Society to honor those who 

have made provisions for the AMS in their estate plans. For further information contact Tim Goggins at 800-321-4AMS, 
or tj g@ams. o rg. 

Roy L. Adler 
Shirley and Gerald Bergum 
Kathleen Baxter 
Shirley Cashwell 

Carl Faith 
Isidore Fleischer 
Ramesh Gangoli 
Joseph S. Mamelak 

Annual Gifts to the AMS 

Ralph Mansfield 
Trevor McGinn 
Cathleen S. Morawetz 
Franklin P. Peterson 

Moshe Rosenfeld 
T. Benny Rushing 
B. A. Taylor 
Steven H. Weintraub 

The officers and staff of the Society acknowledge with gratitude the following donors whose contributions were re
ceived during the past year. The names which follow represent donors who contributed during the period April1, 1996-
March 31, 1997. 

Gifts of $10 and above are listed. Gifts of $25 and above are listed according to the following categories: 

President's Associates 
Associates 
Sponsors 
Patrons 
Friends 

(Gifts of $5,000 and above) 
(Gifts of $1,000 and above) 
(Gifts of $500 and above) 
(Gifts of $100 and above) 
(Gifts of $25 and above) 

The names of donors who have given for three years consecutively (1994-1996) are marked with an asterisk. Donors 
whose contributions total $1,000 or more annually are recognized with their names affixed to a plaque in the lobby of 
the Society's Providence office. 
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Acknowledgment of Contributions 

Special Gifts 
President's Associates 
Kiili Morita Fund 

Established by a gift from The Morita Family 
Albert Leon Whiteman Prize (for excellence in exposition on the History of Mathematics) 

Established by a gift from Sally Whiteman 

Arnold Ross Lecrures 
Established by a gift from Paul J. Sally Jr. 

Memorial and Commemorative Gifts 
Memorial and commemorative gifts are a distinctive and thoughtful way to memorialize or honor a colleague, friend, 

or family member, and to support the Society's work to promote mathematical scholarship and research. 

In Memory of ... 
In memory of Charles H. Franke 
" Thomas]. Marlowe Jr. 
In memory of Claude ltzykson 
* ]urg M. Frohlich 
In memory of Daniel Shanks 

Morris Newman 
In memory of Fred Almgren 

Lee P. Neuwirth 
In memory of George P. Wene 
" Gregory P. Wene 
In memory of Grant W. Heil 
* Ruth L. Hughes 
In memory of Irving Reiner 

Irma M. Reiner 
In memory of Jack D. Harby 

John Michael Harby 
In memory of Carlos Lezama 

Jose B. Mayorga 
In memory of Lou Herman 

Robert Piziak 
In memory of Louis Auslander 

C. s. Felicitas 
In memory of M. K. Bennett 

Robert Piziak 

In memory of Olga Taussky-Todd 
D. D. Miller 

In memory of Paul Erdos 
Charles A. Nicol 

In memory of Professor Niels Vigand 
Pedersen 
'' Hidenori Fujiwara 
In memory of Ronald J. DiPerna 
* Maria Elena Schonbek 
In memory of Sherril Lynn Oldham Jones 

Janis M. Oldham 
In memory ofT. M. Zelle Family 

joseph Zelle 
In memory of Thomas V. Dowd 

Martin]. Oowd 
ln memory of Dr. Donald H. Hyers 

Florence R. Anderson 
In memory of Luther Wade 

Herbert Harold Wathan 
In memory of Paul Erdos 
'' Gerald E. Bergum 
In memory of my father, Isaak Ara
manovich 

Lyudmila Meister 

In Honor of ... 
In honor of A. Grothendieck 

William Arthur Stein 
In honor of all Romanian mathemati
cians 

Clara Cuciurean-Zapan 
In honor of Arthur K. Wayman 
* Phong T. Iran 
In honor of Cathleen Synge Morawetz 

William G. Chinn 
In honor of Francis]. McCluskey 

Aisling McCluskey 
In honor of Natalie Johnson 

Alexander H. Weintraub 
In honor of Nil Banu Gursoy 

Osman Grsoy 
In honor of Professor Carlo Pucci 

Diran Sarafyan 
In honor of Professor H. S. M. Coxeter 

George Yiannakopoulos 
In honor of Willie Collins 

Eliot and Cheryl Collins 
In honor of Hope Daly 

Andrew M. Gleason 

In memory of Mark Aronvich Naimark 
* W. Norrie Everitt 

In memory of Robert Oppenheimer 
Kustake Teleman 

In memory of Martin David Mundt 
Marvin Mundt 

ln honor of Helmut Rohrl's birthday. 
·• Roland Zdenek Bulirsch 
In honor of Prof. Andre Wei! 

In memory of my parents 
* Charles Everett Dutton In memory of Grace Chinn 

Timothy Goggins 

Kostake Teleman 

Program Development Fund 
PRESIDENT'S * Burkholder, Donald L. Mauldin, Dan '' Wyn-Jones, Alun 

ASSOCIATES 
Clayton, jack D. ._, Maule, Robert G. ·• Yamasaki, Masayuki 

* Cole, Paul Dana * McClure, Donald E. " Zirilli, Francesco 
Beal, Andrew Doob, Joseph L. * McNaughton, Robert F., Jr. Anonymous (9) 

* Dutton, Charles Everett Michael, Ernest A. 

ASSOCIATES * Engstrom, Philip G. Morawetz, Cathleen S. FRIENDS 
* Ewing, John H. * Nakata, Masaomi 

Anderson, Richard D. * Folland, Gerald B. * Nakata, Mie Abbott, James C. 
Cleveland, Richard A. '' Gani, Joseph M. ·• Norris, John W. Adler, Irving 
Kotani, Shinichi Gantos, Richard L. Parker, Francis D. Antman, Sruart S. 

'' Rushing, T. Benny Griffin, E. L., Jr. * Pearson, Robert W. ·• Ballard, William R. 
Steinberg, Maria W. ·• Helson, Henry Piger, jean Baruch, Herbert Mark, Ill 
Steinberg, Robert Henriques, Anna S. Pinsky, Mark A. Bazer, Jack 

* de Valpine, jean E. Heuer, Gerald A. Pratt, Vaughan R. Beekman, John A. 

Hukle, George W. ·• Protter, Murray H. * Bender, John 

SPONSORS * Huneke, Craig L. Rajewski, Gregory Betz, Ebon E. 

Iha, Franklin T. Rieffel, Marc A. Bishop, Richard L. 
* Baker, Edward D. 

Jaco, William H. Rosen, William G. Bohn, S. Elwood 
Brodkey, Jerald S. * Kamishima, Yoshinobu Samelson, Hans Broadwin, Judith E. 
Chinn, William G. * Klawe, Maria Margaret Schafer, Richard D. * Brown, Robert E. 

* Duren, William L., Jr. Kossack, C. R. Schneider, Joel E. * Bryn, Milo F. 
Montgomery, M. Susan 

Kuroda, S. T. Scopelli, Alejandro R. Bumby, Richard T. 
Newman, Morris 

Leger, George F. Scott, Dana S. Burnham, Donald 
Anonymous (l) 

Leith, Cecil E., Jr. Serra Cassano, Francesco Caldwell, Winifred A. 

* Lenstra, H. W., Jr. Shabazz, Abdulalim A. Carlson, Bengt G. 

PATRONS Lewis, William james Shimada, Nobuo * Carlson, Robert C. 

* Aldroubi, Akram Lindstrom, Wendell D. Starr, Norton * Clark, Robert A. 

* Allen, William C., III Lord, Nicholas ]. * Stern, Ronald]. * Cohen Corwin, Amy 

van Alstyne, John P. Mahowald, Mark Stock, John R. Crandall, Stephen H. 

Brachman, Malcolm K. Mamelak, JosephS. Taylor, B. A. Currier, Albert W. 

* Brown, Edgar H., Jr. Mansfield, Ralph Warner, Frank W., III DeMarr, Ralph E. 

Mattson, H. F., Jr. Weintraub, Steven H. De Primo, Guy M. 
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Desoer, C. A. 
Dias, Frederic 

* Diminnie, Charles R. 
Donoho, David Leigh 
Driver, Bruce K. 
Dwork, Bernard M. 
Earle, Clifford]., Jr. 
Eddy, Robert P. 
Emerson, Thomas ]. 
Ertug, Cerna! Alparslan 
Faith, Carl 
Fenley, John C. 

* Fisher, Naomi 
Fisher, Stephen D. 
Fuller, Robert Arthur 
Ganser, Carl C. 

* Gerisch, Wolfgang 
Gilat, David 

* Goldberg, Seth I. 
* Goldman, William Mark 
* Gave, Ronald A. 
* Griess, Robert Louis, Jr. 
* Guillot,]. C. 

Haag, Vincent H. 
Hall, Jonathan I. 
Handel, Michael 
Harby, John Michael 

* Harrell, Evans M. 
Haskell, Deirdre 

* Heins, Maurice H. 
Heller, Dorothy M. 
Henkin, Leon A. 
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Herreshoff, )ames B. 
Higuchi, Yasunari 
Hill, )ames Porter 
House, Roger Forrest 

* Huibregtse, Mark E. 
Humphreys, M. Gweneth 
Infante, Ettore 
Isaacson, Eugene 

* Ito, Ryuichi 
Jacquet, Herve M. 
Johnson, William B. 

" Kalish, Diana 
" Kaplan, Wilfred 
" Kellaher, John F. 

Kist, Joseph E. 
Kleppner, Beatrice 
Krebs, Neil E. 
Kriete, Thomas L., III 
Krumpholz, Gary R. 
Kurshan, Robert P. 
Kurtz, Douglas S. 
Landis, Eugenii Mikhailovich 
Levit, Robert]. 
L'heureux, )ames E. 
Uarull, Marcelo 
MacCamy, Richard C. 

" Margerum, Eugene A. 
Matsuzawa, Tadato 
Maxwell, James W. 

* Meacham, Robert C. 
* Mickens, Ronald E. 

Miller, jack M. 
'' Minagawa, Takizo 

Morley, Larry). 
" Morris, Robert A. 

Nagase, Noriaki 
Nikolai, Paul ]. 

Nishiura, Togo 
Nutt, Michael D. 
Oguchi , Kunia 
Ohta, Haruto 
O'Neill , Barrett 
Onishi, Hironori 

" Ornstein, Donald S. 
Osofsky, Barbara L. 
Osserman, Robert 

" Otermat, Scott C. 
Piger, Camille 

* Pollatsek, Harriet S. 
Poorman, Alan G. 
Rabinowitz, Paul H. 
Range, R. Michael 
Reade, Maxwell 0. 
Rhai, Tong-Shieng 

··• Richards, Franklin B. 
Rickart, Charles E. 
Rogosinski, Hans P. 
Rohatgi, Vijay K. 
Rose, Nicholas). 
Rosenberg, Steven 

·• Rosenknop, John 
Rubinstein, Zalman 
Ryeburn, David 
Salkind, William 
Sarason, Donald E. 
Schaefer, Paul T. 
Schlesinger, Ernest C. 
Schmidlin, Dean). 
Shaftman, David H. 
Shiffman, Max 

'~ Shiraiwa, Kenichi 
Shrader, Thomas E. 
Shreve, David C. 

··· Sohrab, Siavash H. 

Srinivasan, Aravamuthan 
Stakgold, lvar 
Stallmann, Friedemann W. 
Staples, Edmund Beauclerc, III 
Starbird, Michael 
Thrall, Robert M. 
Thron, Wolfgang J. 

··· Todor, Fabian 
Tsuchikura, Tamotsu 

··· Uchiyama, Akihito 
Valluri, Sreeram 
Voiculescu, Dan 
Vanessen, Nikolaus 
Walther, Hans-Otto 
Ware, Buck 

··· Warren, William E. 
Wedel, Arnold M. 
White, Neil L. 
Whitman, Andrew P. 
Willcox, Alfred B. 

··· Wissner, Heinz-Wolfgang 
Wolfson, Kenneth G. 
Yanowitch, Michael 
Yaqub, Jill S. 
Ziebur, Allen D. 
Zurro, Maria-Angeles 

Anonymous (32) 

CONTRIBUTORS 
Abbas, Shabbar 

* Ablow, Clarence M. 
··• Allen, ]. Thomas, III 
" Araya, Sergio 
··· Arens, Richard F. 
* Aust, Catherine C. 
" Barge, Marcy 

AMS Centennial Fellowship Fund 
ASSOCIATES Abellanas, Pedro Alexander, John R., Jr. 

Kahn, Donald W. 
Aberbach, Ian M. * Alexander, Kenneth S. 

··· Ablow, Clarence M. Alexander, Stephanie B. 
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Now It Pays More Than Ever to Support the AMS: 
Announcing Higher Charitable Gift Annuity Rates 

The AMS has increased charitable gift annuity rates, as recommended by the American Council on Gift Annuities. You 
will not want to miss this unprecedented opportunity to secure a high payment rate that is taxed favorably and qualify 
for a significant charitable deduction, while supporting the Society. To learn more, please contact Tim Goggins at 800-
321-4267 or tjg@ams.org. 
Examples of New Gift Annuity Rates 
(Effective March 1, 1997) 

Age Rate Age Rate 
55 6.7% 67 7.4 
56 6.7 68 7.5 
57 6.8 69 7.6 
58 6.8 70 7.7 
59 6.9 71 7.8 
60 6.9 72 7.9 
61 7.0 73 8.1 
62 7.0 74 8.2 
63 7.1 75 8.4 
64 7.2 76 8.6 
65 7.2 77 8.8 
66 7.3 78 9.0 

Age Rate 
79 9.2 
80 9.4 
81 9.6 
82 9.8 
83 10.0 
84 10.2 
85 10.5 
86 10.8 
87 11.1 
88 11.4 
89 11.7 
90+ 12.0 

To determine the size of payments, multiply the rate by the value of the asset used to create the gift annuity. For ex
ample, a seventy-five-year-old giving $100,000 receives 8.4 percent, or $8,400, annually for life. 
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Reciprocity Agreements 

Africa 
Egyptian Mathematical Society 
Apply to: Prof. Dr. B. I. Bayoumi (Honorary Secretary of 
ETMS) c/o Prof. Dr. A. -S. F. Obada, Al-Azhar Univ., Fac. 
of Sci., Dept. of Math., Nasr City 11884, Cairo, Egypt. 

Dues: U.S. $15, payable to Egyptian Mathematical Society, 
Al-Azhar Univ., Fac. of Sci., Dept. of Math., Nasr City 
11884, Cairo, Egypt. 

Privileges: Receive a 60% discount on the prices of ETMS 
publications, a 50% discount on the publication charge 
per printed page in ETMS journal, and reduced charge 
for participating at ETMS conferences. 

Officers: A.-S. F. Obada (President), M. Asaad (Vice-Presi
dent), F. F. Ghaleb (Treasurer), B. I. Bayoumi (Secretary). 

• Nigerian Mathematical Society* 
Apply to: Jerome A. Adepoju (Secretary), Nigerian Math
ematical Society, Department of Mathematics, Faculty of 
Science, University of Lagos, Akoka, Yaba, Nigeria. 

Dues: U.S. $16, payable to the A. U. Afuwape (Treasurer), 
Dept. of Maths., Obafemi Awolowo Univ., Ile-Ife, Osun 
State, Nigeria. 

Privileges: journal of the Nigerian Mathematical Society 
at the price normally charged to individual members. 

Officers: R. F. A. Abiodun (President), G. 0. S. Ekhaguere 
(Vice-President), A. U. Afuwape (Treasurer), J. A. Adepoju 
(Secretary). 

South African Mathematical Society 
Address for mail: Department of Mathematics and 
Applied Mathematics, Private Bag X17, Bellville, 7535, 
South Africa. 

The American Mathematical Society has "reciprocity agreements" with a 
number of mathematical organizations around the world. A current list 
appears here. 
These reciprocity agreements provide for reduced dues for members of 
these organizations who choose to join the AMS and who reside outside 
of the U.S. and Canada. Reciprocally, members of the AMS who reside 
in the U.S. or Canada may join these organizations at a reduced rate. 
Summaries of the privileges available to AMS members who join under 
the terms of reciprocity agreements are given on the following pages. 
Members of these organizations who join the AMS as reciprocity members 

Apply to: N. T. Bishop, Treasurer, Department of 
Mathematics and Applied Mathematics, UNISA, P. 0. Box 
392, Pretoria, 0003, South Africa. 

Dues: R 150.00, payable to Prof. N. T. Bishop, Department 
of Mathematics and Applied Mathematics, UNISA, P. 0. 
Box 392, Pretoria, 0003, South Africa. 

Privileges: (1) The right to present papers at meetings of 
the Society; (2) the right to receive at no additional cost: 
(i) the Notices of the SAMS, (ii) the journal Quaestiones 
Mathematicae. 
Officers: ]. Persens (President), T. G. Schultz (Vice
President), N. T. Bishop (Treasurer), R. Fray (Secretary). 

Asia 
• Allahabad Mathematical Society'~ 

Apply to: Mona Khare, Treasurer, Allahabad Mathemat
ical Society, 10, C. S. P. Singh Marg, Allahabad 211001, 
India. 

Dues: U.S. $60 (category "A"), U.S. $40 (category "B"), 
payable to Allahabad Mathematical Society at above 
address. 

Privileges: Members have to pay only half of the above 
dues. 

Officers: D. P. Gupta (President), A. M. Vaidya and P. C. 
Joshi (Vice-Presidents), Mona Khare (Treasurer), U. K. 
Saxena (Secretary). 

Calcutta Mathematical Society 
Apply to: M. R. Adhikari, Secretary, Calcutta Mathemati
cal Society, AE-374, Sector 1, Salt Lake City, Calcutta 700 
064, India; telephone: 337-8882, telex: 021-5380 BID IN; 
fax: (0091) 33-3376290. 

enjoy all the privileges available to ordinary members of the Society. AMS 
dues for reciprocity members are $64 for 1998 and $66 for 1999. Each 
organization was asked to review and update its listing in the spring. An 
asterisk(*) after the name of an organization indicates that no response 
to this request had been received when the September Notices went to 
press. A bullet ( •) before the name of an organization indicates that 
application forms for that organization may be obtained by writing the 
American Mathematical Society, P.O. Box 6248, Providence, Rhode Island 
02940-6248. 
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Reciprocity Agreements 

Dues: U.S. $40, payable to Secretary, Calcutta Mathemat
ical Society at above address. 

Privileges: Bulletin of the Calcutta Mathematical Society; 
News Bulletin of the Calcutta Mathematical Society; 
Review Bulletin of the Calcutta Mathematical Society, 
Proceedings and library, seminars. conferences, etc. 

Officers: B. K. Lahiri (President); A P. Baisnab, P. P. 
Chatterjee, B. H. Lavenda, B. N. Mandai, D. K. Sinha 
(Vice-Presidents); U. Basu (Treasurer); M. R. Adhikari 
(Secretary); S. K. Chakraborty (Editorial Secretary). 

Indian Mathematical Society* 
Apply to: S. P. Arya, Administrative Secretary, Indian 
Mathematical Society, Department of Mathematics, Mai
treyi College, Bapu Dham Complex, Chanakyapuri, New 
Delhi 110021, India. 

Dues: U.S. $50, payable toM. K. Singal, Hon. Treasurer, 
IMS, A-1, Staff Residences, CCS University, Meerut-
250005, India. 

Privileges: Free copy of the Mathematics Student. 

Officers: N. K. Thakare (President), M. K. Singal (Hon. 
Treasurer), S. P. Arya (Administrative Secretary), H. P. 
Dikshit (Academic Secretary), H. C. Khare (General 
Secretary), R. P. Agarwal (Editor, JIMS), V. M. Shah 
(Editor, Mathematics Student), K. S. Padmanabhan (Hon. 
Librarian). 

·The Korean Mathematical Society'~ 
Apply to: Ms. Jung Suk Chung, Korean Mathematical 
Society, The Korea Science and Technology Center 
214, 635-4, Yeoksam-dong, Kangnam-ku, Seoul 135-703, 
Korea. 

Dues: U.S. $30, payable to The Korean Mathematical 
Society. 

Privileges: Members will receive four volumes of journal 
of the KMS and of Bulletin of the KMS each year. 

Officers: Kun Soo Chang (President), Hong-Jae Lee, Hong 
Oh Kim (Vice-Presidents), Jae Moon Ahn (Treasurer), 
Yong-Seung Cho (Secretary). 

Malaysian Mathematical Society 
Apply to: Maslina Darus, Hon. Secretary, Jabatan 
Matematik, Fakulti Sains Matematik, Universiti Ke
bangsaan Malaysia, 43600 Bangi, Selangor, Malaysia, 
URL: http:/ /www.tmsk.itm.edu.my;-persama. 

Dues: U.S. $7.50, payable to Malaysian Mathematical 
Society at the above address. 

Privileges: MMS Newsletter, Bulletin of the Malaysian 
Mathematical Society (two issues per year), reduced rate 
for Menemui Matematik (three issues per year). 

Officers: Shaharir Mohamad Zain (President), Abu Osman 
Md. Tap (Vice-President), Bachok Taib (Treasurer), Maslina 
Darus (Hon. Secretary). 

Mathematical Society of japan 
Apply to: Chiaki Obayashi, Secretary, Mathematical 
Society of Japan, 25-9-203, Hongo 4 chome, Bunkyo-ku, 
Tokyo 113-0033, Japan. 
Dues: Category I: 9,000 yen; Category II: 10,800 yen, 
payable to Mathematical Society of Japan. 
Privileges: Category I: journal of the Mathematical 
Society of japan, Sugaku-Tsushin (2 issues); Category II: 
journal of the Mathematical Society of japan, Sugaku (in 
Japanese), Sugaku-Tsushin (4 issues). 
Officers: Yukihiko Namikawa (President), Yuko Mizutani 
(Treasurer), Chiaki Obayashi (Secretary). 

Mathematical Society of the Philippines* 
Apply to: Membership Committee, Mathematical Society 
of the Philippines, Department of Mathematics, Ateneo 
de Manila University, P.O. Box 154, Manila, Philippines. 
Dues: U.S. $5, payable to Mathematical Society of the 
Philippines. 
Privileges: Publications and newsletter of the Mathemat
ical Society of the Philippines. 
Officers: Jose Marasigan (President), Rene P. Felix (Vice
President), Aurora Trance (Treasurer), Rolando Ramos 
(Secretary). 

Mathematical Society of the Republic of 
China 
Apply to: Professor Dr. Tayuan Huang, Secretary, Mathe
matical Society of the Republic of China, c/o Department 
of Applied Mathematics, National Chiao Tung University, 
Hsinchu, Taiwan 300, Republic of China. 
Dues: U.S. $45, payable to the Mathematical Society of 
the Republic of China. 
Officers: Tsang-Hai Kuo (President), Shiah-Sen Wang 
(Treasurer), Tayuan Huang (Secretary). 

Mongolian Mathematical Society 
Apply to: R. Enkhbat, Secretary, Mongolian Mathematical 
Society, P. 0. Box 46/635, Ulaanbaatar, Mongolia. 
Dues: U.S. $20; payable to R. Enkhbat, at the above 
address. 
Privileges: Right to receive the journal of MMS for free 
and to publish in journal of MMS, participate in activities 
ofMMS. 
Officers: Ts. Dashdorj (President), B. Bayasgalan (Vice
President), R. Enkhbat (Secretary). 

Nepal Mathematical Society 
Apply to: S. R. Pant, Secretary, Nepal Mathematical So
ciety, Department of Mathematics, Tribhuvan University, 
Kirtipur, Kathmandu, Nepal. 
Dues: U.S. $20, payable toP. M. Bajracharya (Treasurer), 
Department of Mathematics, Tribhuvan University, Kir
tipur, Kathmandu, Nepal. 
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Privileges: All privileges enjoyed by an ordinary mem
ber, which includes purchasing NMS publications on 
concessional price. 
Officers: R. P. Manandhar (President), H. N. Bhattarai 
(Vice-President), P. M. Bajracharya (Treasurer), S. R. Pant 
(Secretary). 

Punjab Mathematical Society 
Apply to: Nawazish Ali Shah, Secretary, Punjab Mathe
matical Society, Department of Mathematics, University 
of the Punjab, Lahore 54590, Pakistan, e-mail: mathdept© 
paknet . pt c . pk. 

Dues: U.S. $30 for life membership, payable to Secretary 
or Treasurer. 
Privileges: Mathematics Forum; proceedings of the 
conferences, symposia, and seminars arranged by the 
Society. 
Officers: G. Mustafa Habibullah (President), Zia Ullah 
Randhawa, Munir Ahmad Ch. (Vice-Presidents), Umar Fa
rooq Qureshi (Treasurer), Nawazish Ali Shah (Secretary). 

• Ramanujan Mathematical Society'~ 
Apply to: Dr. N. Jayasankaran, Director, RMS, Bharathi
dasan Institute of Management, P. 0 . Box 12, BHEL 
Complex, Tiruchirapalli 620 014, Tamil Nadu, India. 
Dues: U.S. $20 (annual), $200 (life), payable to C. V. 
Venkatachalam, Prof. of Math., Manipal Institute of 
Technology, Manipal 5 76 199, India. 
Privileges: journal of Ramanujan Mathematical Society. 

Officers: J. Gopalakrishna (President), M. Rajagopalan 
(Vice-President), C. V. Venkatachalam (Treasurer), N. Jaya
sankaran (Secretary). 

Southeast Asian Mathematical Society* 
Apply to: Southeast Asian Mathematical Society, c/o 
Department of Mathematics, Chinese University of Hong 
Kong, Shatin, N.T., Hong Kong. 
Dues: U.S. $10, payable to Southeast Asian Mathematical 
Society. 
Privileges: SEAMS Newsletter, Southeast Asian Bulletin of 
Mathematics. 

Officers: Mari-Jo P. Ruiz (President), Polly Wee Sy 
(Treasurer), Luz R. Nochefranca (Secretary). 

• Vijnana Paris had of India* 
Apply to: H. M. Srivastava, Foreign Secretary, VPI, De
partment of Mathematics, University of Victoria, Victoria, 
British Columbia, V8W 2Y2 Canada, or R. C. Singh Chan
del, Secretary, VPI, Department of Mathematics, D. V. 
Postgraduate College, Orai-285001, U. P., India. 
Dues: U.S. $20 (annual), U.S. $200 (life), payable to 
Vijnana Parishad, c/ o Department of Mathematics, D. V. 
Postgraduate College, Orai-285001, U. P., India. 
Privileges: ]fianabha (an interdisciplinary mathematical 
journal currently published once a year), back volumes 
available at 25% discount. 

Reciprocity Agreements 

Officers: J. N. Kapur (President), B. S. Rajput, M. K. 
Singal, G. S. Niranjan (Vice-Presidents), R. C. Singh 
Chandel (Secretary-Treasurer), H. M. Srivastava (Foreign 
Secretary). 

Europe 
• Azerbaijan Mathematical Society* 

Apply to: 0 . A. Veliev, Department of Mechanics and 
Mathematics, Baku State University, Baku, Azerbaijan, 
370145. 
Dues: U.S. $10, payable to Azerbaijan Mathematical 
Society. 
Privileges: All privileges of ordinary members plus 50% 
discount on all AzMS publications. 
Officers: 0. A. Veliev (President), F. A. Abdullaev (Trea
surer), V. A. Gasimov (Secretary). 

Balkan Society of Geometers 
Apply to: Prof. Dr. Constantin Udriste, Treasurer, Depart
ment of Mathematics, Politehnica University of Bucharest, 
Splaiul Independentei 313, Bucharest 77206, Romania; 
Fax: (401) 411.53.65; e-mail: udriste©mathem.pub.ro. 

Dues: U.S. $30 (except persons of countries with financial 
difficulties, U.S. $10), payable to the Balkan Society of 
Geometers. 
Privileges: Participation in meetings and all other 
privileges enjoyed by an ordinary member; discounts (at 
least 10%) on the prices of BSG publications. 
Officers: Radu Miron, Grigorios Tsagas (Presidents), 
Constantin Udriste, Grosio Stanilov, Mileva Prvanovici 
(Vice-Presidents), Constantin Udriste (Treasurer), Vasile 
Iftode (Secretary). 

• Berliner Mathematische Gesellschaft e.V.* 
Apply to: Dr. Heinrich Begehr, Fachbereich Mathematik 
FU, Arnimallee 2-6, D-14195 Berlin, Germany. 
Dues: (Individual Members) DM 24, (Nonindividual Mem
bers) DM 200 minimum, payable to Gerhard Preuss, 
Institut fiir Mathematik I, FU Berlin, Arnimallee 3, 
D-14195 Berlin, Germany. 
Privileges: One free copy of Sitzungsberichte der BMG. 

Officers: Heinrich Begehr (President), Erhard Behrends 
(Vice-President), Gerhard Preuss (Treasurer), Ernst J. 
Thiele (Secretary). 

Croatian Mathematical Society 
Apply to: Aleksandra Cizmesija, Bijenicka cesta 30, 
10000 Zagreb, Croatia; e-mail: hmd©cromath.math.hr. 

Dues: U.S. $10, payable to Hrvatsko Matematicko drustvo, 
Zagrebacka banka d.d. Zagreb, HR 2x, 30101-620-16-
25731-3688780. 
Privileges: Vjesnik HMD (in Croatian) free of charge; the 
scientific journal Glasnik Matematicki at the reduced rate 

SEPTEMBER 1998 NOTICES OF THE AMS 1037 



Reciprocity Agreements 

of U.S. $15 per volume. All publications of the CMS, and 
fees for conferences organized by CMS, reduced by at 
least 25%. 

Officers: Sanja Varosanec (President), Zvonimir Sikic 
(Vice-President), Sime Ungar (Treasurer), Aleksandra 
Ci:Zmesija (Assistant Secretary). 

Cyprus Mathematical Society'~ 
Address for mail: P. 0. Box 5675, Nicosia, CY1311, 
Cyprus. 

Apply to: Gregory Makrides, 6 Kitioy Str., Dasoupolis, 
Nicosia, C42028, Cyprus. 

Dues: U.S. $20, payable to Cyprus Mathematical Society, 
P. 0. Box 5675, Nicosia, C41311, Cyprus. 

Privileges: Will receive the annual periodical Maghmatiko 
BHMA in Greek. Invitations to conferences organized in 
Cyprus, invitations to "Summer Math School" organized 
in Cyprus every year near the end of June. 

Officers: Glafkos Antoniades (President), Andreas Skoti
nos (Vice-President), Andreas Falas (Treasurer), Savvas 
(Secretary). 

Dansk Matematisk Forening 
Apply to: Mogens Esrom Larsen, Treasurer, Dansk Mate
matisk Forening, Universitetsparken 5, 2100 K0benhavn 
0, Denmark. 

Dues: DKr. 50, payable to Treasurer. 

Privileges: Mathematica Scandinavica (DKr. 267.50 per 
volume), Nord. Mat. Tidss. (Normat) (NKr. 220 per vol
ume). (Members of the American Mathematical Society 
do not have to join Dansk Matematisk Forening to obtain 
the journals. Subscription orders should be sent di
rectly to the journals: Normat, Universitetsforlaget, Avd. 
for tidsskrifter, Postbox 2959 T0yen, Oslo 6, Norway; 
Mathematica Scandinavica, Matematisk Institut, Aarhus 
Universitet, 8000 Aarhus C, Denmark.) 

Officers: Bodil Branner (President), Jan Philip Solovej 
(Vice-President), Mogens Esrom Larsen (Treasurer), Jan 
Philip Solovej (Secretary). 

'Deutsche Mathematiker-Vereinigung e.V.'~ 
Apply to: Deutsch e Mathematiker-Vereinigung e.V., 
Mohrenstr. 33, D-10117 Berlin, Germany. 

Dues: DM 30, plus costs for one of the publications, 
payable to Volksbank Freiburg 6955002 (BLZ 680 900 
00), Postgiro Stuttgart 18517-706 (BLZ 600 100 70). 

Privileges: Mitteilungen der Deutschen Mathematiker
Vereinigung and one of three publications: ]ahresbericht 
der Deutschen Mathematiker-Vereinigung, DM 35; Math. 
Semesterberichte, DM 35; or Surveys on Mathematics in 
Industry, DM 88. 

Officers: I. Kersten (President), J Bruning (Treasurer), 
Dirk Ferus (Secretary). 

• Edinburgh Mathematical Society* 
Apply to: The Honorary Secretary, Edinburgh Mathe
matical Society, James Clerk Maxwell Building, King's 
Buildings, Mayfield Road, Edinburgh, EH9 3JZ, Scotland. 
Dues: U.S. $12 (preferably £5 sterling), payable to the 
Honorary Secretary. 

Privileges: Proceedings at reduced rate of U.S. $20 
(preferably £9 sterling) per annum. 
Officers: C. Maclachlan (President), P. F. Smith (Vice
President), N. K. Dickson (Treasurer), P. Heywood, C. J 
Smyth (Secretaries). 

Gesellschaft fur Angewandte Mathematik 
und Mechanik e.v. (GAMM) 
Address for mail: V. Ulbricht, Institut fUr Festkorper
mechanik, Technische Universitat Dresden, D-01062 
Dresden, Germany. 

Apply to: L. Gaul, Institut A fUr Mechanik, Universitat 
Stuttgart, Pfaffenwaldring 9, D-70550 Stuttgart, Germany. 
Dues: DM 100, payable to G. Alefeld, Institut fur Ange
wandte Mathematik, Universitat Karlsruhe, Englerstr. 2, 
D-76131 Karlsruhe, Germany. 

Privileges: Regular publications of GAMM and participa
tion in scientific meetings at a reduced rate. 
Officers: F. Ziegler (President), R. Mennicken (Vice
President), G. Alefeld (Treasurer), V. Ulbricht (Secretary). 

Glasgow Mathematical Association 
Apply to: F. H. Goldman, Glasgow Mathematical Associa
tion, Department of Mathematics, University of Glasgow, 
15 University Gardens, Glasgow G 12 8QW, Scotland, 
e-mail: gma©maths. gla. ac. uk. 

Dues: £2.50, payable to Frances Goldman, Glasgow 
Mathematical Association. 
Privileges: Glasgow Mathematical journal available, cur
rent price to members £32. 

Officers: Philip Moon (President), F. H. Goldman (Trea
surer), A. Payne (Secretary). 

• Hellenic (Greek) Mathematical Society'~ 
Apply to: Maria Georgoudi, Hellenic Mathematical Soci
ety, 34 Panepistimiou Street, GR-1 06 79 Athens, Greece. 
Dues: U.S. $20, payable to Hellenic Mathematical Society 
at above address. 
Privileges: The Bulletin of HMS, News-Bulletin (En
imerosi), discounts which are available to all members. 
Officers: T. S. Bolis (President), G. Dimakos (Vice
President), A. Angelis (Treasurer), I. Tirlis (Secretary). 

Icelandic Mathematical Society 
Apply to: Robert Magnus, Icelandic Mathematical Society, 
Dunhaga 3, 107-Reykjavik, Iceland, URL: http://www. 
raunvis.is/is. 
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Dues: U.S. $10, payable to Magnus M. Haldorsson, at 
above address. 
Privileges: Reduced subscription rate on Mathematica 
Scandinavica and Nordisk Matematisk Tidskrift (Normat); 
subscription orders should be sent directly to the 
journals. 
Officers: Robert Magnus (President), Magnus Halldorsson 
(Treasurer), Eyglo Gudmundsdottir (Secretary). 

•Irish Mathematical Society 
Address for mail: R. ]. Higgs, Department of Mathemat
ics, University College Dublin, Belfield, Dublin 4, Ireland, 
e-mail: rhiggs©ollamh. ucd. ie; URL: http:/ /www.maths. 
tcd.ie/pub/ims. 
Apply to: K. Hutchinson, Treasurer, Irish Mathematical 
Society, Department of Mathematics, University College 
Dublin, Belfield, Dublin 4, Ireland. 
Dues: U.S. $10, payable to K. Hutchinson, Treasurer, IMS, 
at above address. 

Privileges: Free copy of the Bulletin of the Irish Mathe
matical Society (two times per year), free registration at 
IMS annual conference (September). 
Officers: C. Nash (President), D. Armitage (Vice-President), 
K. Hutchinson (Treasurer), R. ]. Higgs (Secretary). 

Janos Bolyai Mathematical Society 
Apply to: Jc'mos Bolyai Mathematical Society, Budapest, 
Fo utca 68, Hungary H-1027, phone: +36 1 201-7656, 
phone/fax: +36 1 201-6974, e-mail: bjmt©math-inst .hu. 

Dues: Are voluntary but should minimally cover duplica
tion and mailing costs; for reciprocity members (residing 
outside Hungary) suggested fee is 1/8 of one percent of 
the member's net income; sponsoring members pay at 
least U.S. $180 or equivalent per year. 

Privileges: Upon request, Matematikai Lapok (twice 
a year), Kozepiskolai Matematikai Lapok (monthly). If 
sufficient interest is expressed, a bulletin in English 
will be available. In addition, the JBMS is negotiating 
to obtain discounts for its reciprocity and sponsoring 
members on several serial publications and periodicals 
appearing in Hungary. Contact the JBMS secretary for 
more information regarding this and other privileges of 
membership. 

Officers: Imre Csiszar (President), Gabor Fejes T6th 
(Secretary General), Cecilia Kulcsar (Executive Director), 
Gyorgy Lippner (Treasurer). 

Jednota ceskych matematiku a fyziku 
Address for mail: Union of Czech Math & Phys., Zitna 
25, 117 10 Praha 1, Czech Republic, e-mail: jcmf©math. 
cas . cz. 

Dues: U.S. $20, payable to Jednota ceskych matematiku 
a fyziku. 
Privileges: (i) A discount of 20% in the conference 
fees for conferences, symposia, summer schools, and 

Reciprocity Agreements 

similar events organized (or coorganized) by the JCMF; 
(ii) newsletter. 
Officers: Jaroslav Kurzweil (President), Stefan Schwabik, 
Stefan Zajac, Eduard Fuchs (Vice-Presidents), Stefan Zajac 
(Treasurer), Milada Kocandrlova (Secretary). 

•Jednota slovenskych matematikov a fyzikov 
USMF) (Union of Slovak Mathematicians and 
Physicists)* 
Apply to: Hilda Draskovicova, Sekretariat JSMF, MFF UK, 
Mlynska dolina, 842 15 Bratislava, Slovakia. 
Dues: U.S. $20, payable to Slovenska sporitel'na, Stlirova 
ul., 800 00 Bratislava, Slovakia, c.u.: 101848-019/0900 
UCO: 178705. 
Privileges: A discount of 20% in conference fees for 
conferences, symposia, summer schools, and similar 
events organized by the Society JSMF. 
Officers: Peter Lukac (President), Stanislav Jendro!' (Vice
President), Hilda Draskovicova (Treasurer), Hilda Drasko
vicova (Secretary). 

London Mathematical Society 
Apply to: Miss S. M. Oakes, London Mathematical Society, 
57-58 Russell Square. London WC1B 4HP, United King
dom, e-mail: lms©lms. ac. uk; URL: http:/ /www.lms.ac.uk. 
Dues: £8.50, U.S. $17.00, payable to London Mathematical 
Society. (New members should not send payment until 
elected.) 
Privileges: LMS Newsletter; reduced rates for the Bulletin, 
journal, and Proceedings of the LMS; Nonlinearity; journal 
of Applied Probability; Mathematical Proceedings of the 
Cambridge Philosophical Society; Quarterly journal of 
Mathematics; Glasgow Mathematical journal; LMS Lecture 
Notes; LMS Student Texts; LMS Monographs. (Please write 
to the LMS for complete details.) 
Officers: ]. M. Ball (President), K. A. Brown, A. ]. 
Macintyre (Vice-Presidents), A. 0. Morris (Treasurer), 
]. S. Pym (Council and General Secretary), D. ]. H. 
Garling (Meetings and Membership Secretary), E. C. Lance 
(Publications Secretary). 

Mathematical Society of Serbia 
Apply to: Mathematical Society of Serbia, Knez Mihailova 
35/IV, p.p. 791, 11000 Beograd, Yugoslavia. 
Dues: U.S. $12, payable to Beobanka A. D. (Swift Code: 
BEOBYUBG) Ace. No. 733782, Mathematical Society of 
Serbia (Drustov Matematicara Srbije) Ace. No. 718000-
840-0708491900 
Privileges: Matematicki Vesnik, Teaching Mathematics 
Officers: Pavle Mladenovic (President), Zoran Kadelburg 
(Vice President), Milica Babic (Treasurer), Mirjana DjoriC 
(Secretary) 

• Norsk Matematisk Forening'"' 
Apply to: Inger Jansen, Norsk Matematisk Forening, 
Matematisk Institutt, Postboks 1053 Blindern, N-0316 
Oslo 3, Norway. 
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Dues: NKr. 50 or NKr. 500 for permanent membership, 
payable to Inger Jansen, Norsk Matematisk Forening. 

Privileges: Reduced subscription rate on Mathematica 
Scandinavica and NORMAT (Nordisk Matematisk Tid
skrift), free monthly information bulletin Infomat about 
the activities of the Society. 

Officers: Bent Birkeland (President), John Rognes (Vice
President), Erik L0w (Treasurer), Jon Reed (Secretary). 

Osterreichische Mathematische Gesellschaft 
Address for mail: Technische UniversWi.t Wien, Wiedner 
Hauptstrasse 8-10, A-1040 Wien, Austria, e-mail: oemg@ 
mat . uni vie. ac. at. 

Apply to: Karl Sigmund, UniversiUi.t Wien, lnstitut fiir 
Mathematik, Strudlhofgasse 4, A-1090 Wien, Austria. 

Dues: ATS 250, payable to bMG (PSK acct. nr. 7823.950), 
Karlsplatz 13, A-1040 Wien, Austria. 

Privileges: Internationale Mathematische Nachrichten 
(JMN), reduction of fees at our congresses and meetings. 

Officers: Karl Sigmund (President), Heinz Engl (Vice
President), Inge Troch (Treasurer), H. C. Reichel (Secre
tary). 

• Polskie Towarzystwo Matematyczne* 
Apply to: President of Polish Mathematical Society, ul. 
Sniadeckich 8, 00-950 Warszawa, Poland. 

Dues: U.S. $20, payable to Polskie Towarzystwo Matem
atyczne, Zarza,d Gl6wny, ul. Sniadeckich 8, 00-950 
Warszawa, Poland. 

Privileges: Participation in scientific conferences orga
nized by the Polish Mathematical Society and in its 
scientific sessions; in addition, members receive one of 
the following four series of the publication Annales Soci
etatis Mathematicae Polonae: Commentationes Mathemat
icae in congress languages, Wiadomosci Matematyczne 
(Mathematical News) in Polish, Matematyka Stosowana 
(Applied Mathematics) in Polish and congress languages, 
Dydaktyka Matematyki (Didactics of Mathematics) in 
Polish. 

Officers: Kazimierz Goebel (President), Lech G6rniewicz, 
Jerzy Muszyilski (Vice-Presidents), lukasz Stettner (Trea
surer), Jan Butkiewicz (Secretary), Janusz Kowalski (Vice
Secretary). 

• Real Sociedad Matematica Espanola 
Apply to: Salvador Segura Gomis, Secretario General 
de la Real Sociedad Matematica Espanola, Departamento 
de Matematicas, Universidad de Murua, 30100-Murua, 
Spain, e-mail: rsme. secretaria@math. f cu. urn . es; URL: 
http:/ /rsme.uned.es.mail 

Dues: U.S. $30, payable to Salvador Segura Gomis, at the 
above address. 

Privileges: Gaceta de la Ral Sociedad Matematica 
Espanola. 

Officers: Antonio M. Naveira (President), Jesus Sanz 
Serna (Vice President) Albento Ibort Latre (Treasurer) 
Salvador Segura Gomis (Secretary). 

• SEMA, Sociedad Espanola de Matematica 
Aplicada 
Apply to: Juan Luis Vazquez, President, SEMA, Depar
tamento de Matematicas, Univ. Aut6noma de Madrid, 
Cantoblanco, 28049 Madrid, Spain. e-mail: SEMA©UAM. ES, 
juanluis. vazquez@uam. es; URL: http:/ /www.uam.es/ 
sema. 

Dues: 3 500 PTE, payable to Bosco Garcia Archilla, Trea
surer, Departamento de Matematicas, Univ. Aut6noma de 
Madrid, Cantoblanco, 28049 Madrid, Spain. 

Privileges: Information concerning applied mathematics 
in Spain through Boletin de la SEMA, free membership 
list, publications at reduced prices, reduced inscription 
fee in activities sponsored by SEMA. 

Officers: Juan L. Vazquez (President), Juan M. Viano (Vice 
President), Bosco Garcia Archilla (Treasurer), Enrique 
Fernandez Cara (Secretary). 

• Sociedade Portuguesa de Matematica 
Apply to: Antonieta Horta, Sociedade Portuguesa de Mat
ematica, Av. da Republica 37 4°, 1050 Lisboa, Portugal, 
e-mail: spm@lmc. f c . ul . pt; URL: http:/ /spm.lmc.fc.ul.pt/. 
Dues: 4000 PTE. The reciprocity members are asked to 
pay half of this amount. 
Privileges: Boletim da Sociedade Portuguesa de Matema
tica; Folha informativa da Sociedade Portuguesa de 
Matematica; discount of 70% in subscription of Portu
galiae Mathematica. 

Officers: G. N. de Oliveira (President), ]. A. Dias de Silva 
(Vice-President), F. Veiga de Oliveira (Treasurer), M. R. 
Grossinho, ]. Judice (Secretaries). 

Societat Catalana de Matematiques 
Apply to: Secretari de la Societat Catalana de Matema
tiques, Carrer del Carme 47, 08001 Barcelona, Spain, e
mail: scm@iec. es; URL: http:/ /www.iec.es/societat.scm. 
htm. 

Dues: 1500 pessetes for members of the AMS, payable 
to the Societat Catalana de Matematiques. 

Privileges: Butlleti de la Societat Catalana de Matema
tiques (two times a year) plus SCM/Notices (six issues a 
year). 

Officers: Sebastia Xamb6-Descamps (President), Joaquin 
Ortega-Aramburu (Vice-President), Xavier Martinez-de
Albeniz (Treasurer), Antoni Goma-Nassarre (Secretary). 

Societatea Matematicienilor din Romania 
Apply to: Horia I. Ene, Calea Grivitei 21, P. 0. Box 1-764, 
70700 Bucharest, Romania. 

Dues: U.S. $10, payable to Societatea Matematicienilor 
din Romania, address same as above. 
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Privileges: Reduced rates for participation in scientific 
conferences organized by SMR, Bulletin Mathematiques 
(four times per year) free. 
Officers: Horia I. Ene (President), Nicolae Popa (Vice
President), Serban Barcanescu (Treasurer), Radu Purice 
(Secretary). 

• Societatea de Stiinte Matematice din 
Romania 
Apply to: Mircea Becheanu, Societatea de Stiinte Mathe
matice din Romania, Str. Academiei 14, 70109 Bucharest, 
Romania. 
Dues: U.S. $15, payable to Societatea de Stiinte Matemat
ice din Romania, Banca Comerciala Romana, Fil Sector 5, 
Account No. 47.21.71.602.320. 
Privileges: Free participation to the annual meetings, 
free copy of Bulletin Mathematique or free copy of Gazeta 
Matematica. 

Officers: Petru Mocanu (President), Mircea Becheanu 
(Vice President), Ana Cortasu (Treasurer), Florin Diac 
(Secretary). 

• Societe Mathematique de Belgique'~ 
Apply to: ]. Leroy, Secretary, Societe de Mathematique de 
Belgique, C.P. 218/01, Campus Plaine, Bd du Triomphe, 
1050 Bruxelles, Belgium; e-mail: LEROY@ULB. AC. BE. 
Dues: 500 Bef (around U.S. $15), payable to Societe 
Mathematique de Belgique, preferably by International 
Money Order, VISA, MasterCard, or American Express. 
Privileges: Bulletin of the Belgian Mathematical Society
Simon Stevin (five issues per year), newsletter. 
Officers: F. Dumortier (President), J. Schmets (Vice
President), S. Caenepeel (Treasurer), ]. Leroy (Secretary). 

Societe Mathematique de France 
Apply to: Societe Mathematique de France, Attn. Claire 
Ropartz, Institut Hemi Poincare, 11 Rue Pierre et Marie 
Curie, 75231 Paris cedex 05, France, e-mail: smf@dmi. 
ens. fr; URL: http:/ /www.emath.fr/smf/. 
Dues: U.S. $44, payable to American Mathematical Society 
or SMF. 
Privileges: Officiel, U.S. $3 7; Bulletin (without Memoires), 
U.S. $ll0; Asterisque, U.S. $341; Bulletin and Memoires, 
U.S. $176; Histoire des Mathematiques, U.S. $64, Panora
mas et Syntheses U.S. $66. 
Officers: Jean-Jacques Risler (President), N. Andler, P. -]. 
Cahen,]. Camus (Vice-Presidents),].- P. Hemy (Treasurer), 
C. Sabbah (Secretary). 

Societe Mathematique Suisse 
Apply to: R. Jeltsch, SMS Secretary, ETHZ, Mathematics, 
CH-8092 Zurich, Switzerland, e-mail: j el tsch@sam. math . 
ethz. ch; URL: http:/ /www.math.ch/. 
Dues: SFr. 25, for members of the AMS residing outside 
Switzerland, payable toR. Jeltsch, SMS Secretary, at above 
address. 

Reciprocity Agreements 

Privileges: Commentarii Mathematici Helvetici (reduced 
price), information concerning activities of SMS. 
Officers: G. Wanner (President), U. Wurgler (Vice-Presi
dent), R. Jeltsch (Treasurer-Secretary). 

Societe de Mathematiques Appliquees 
et lndustrielles 
Apply to: Societe de Mathematiques Appliquees et 
Industrielles (SMAI), Institut Hemi Poincare, 11 rue Pierre 
et Marie Curie, 75231 Paris cedex 05, France. 

Dues: Fr. 210 francs (for AMS members), payable to 
Societe de Mathematiques Appliquees et Industrielles at 
above address. 

Privileges: Free subscription to Matapli (four issues a 
year), free membership list (every two years). 

Officers: A Darnlamian (President), P. Le Tallec (Trea
surer), C. Graffigne (Secretary). 

• Society of Associations of Mathematicians 
and Computer Scientists of Macedonia* 
Apply to: Boro Piperevski, President SAMCSM, Pirinska 
B.B., 91000 Skopje, Macedonia. 

Dues: $5, payable to SDMI na MAKEDONIA, ace. 40120-
678-10217, Pirinska B.B. 91000 Skopje, Macedonia. 

Privileges: Receive the Bulletin of SAMCSM and take part 
in SAMCSM activities. 

Officers: Boro Piperevski (President), Borko Ilievski (Vice
President), Kosta MiSevski (Treasurer), Vasile Marcevski 
(Secretary). 

• Society of Mathematicians, Physicists, and 
Astronomers of Slovenia 
Address for mail: DMFA, Jadranska 19, P.P. 2964, 
1001 Ljubljana, Slovenia, e-mail: peter .legisa@fmf. 
uni -lj si; URL: http:/ /www.dmfa.si/. 

Apply to: Peter LegiSa, FMF, Jadranska 19, P.P. 2964, 
1000 Ljubljana, Slovenia. 

Dues: U.S. $30, payable to SKB banka, (Ljubljana), Ace. 
No. 429619, Swift Code skbas12x. 

Privileges: Subscription to Obzornik za matematiko in 
fiziko (surface mail). 

Officers: Nada Razpet (Acting President), Andreja Jaklic 
(Treasurer), Janez Krusic (Secretary). 

• Suo men matemaattinen yhdistys 
Apply to: Mikko Pere, Secretary, Department of Math
ematics, P.O. Box 4, FIN-00014 University of Helsinki, 
Finland, e-mail: mathdept@cc. helsinki . fi. 

Dues: FIM 80, payable to Aatos Lahtinen, Treasurer, 
Department of Mathematics, P.O. Box 4, FIN-00014 
University of Helsinki, Finland. 

Privileges: Arkhimedes (six issues per year) and Eukleides 
(newsletter), Mathematica Scandinavica at reduced price. 
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Officers: Antti Kupiainen (President), Sbren Illman (Vice
President), Aatos Lahtinen (Treasurer), Mikko Pere (Sec
retary). 

Svenska Matematikersamfundet 
Apply to: Yuanji Cheng, Dept. of Mathematics, Lulea Uni
versity of Technology, SE-971 87 Lulea, Sweden, e-mail: 
sms@sm .luth. se; URL: http:/ /www.sm.luth.se/sms/. 
Dues: 50 SEK., payable to Svenska Matematikersam
fundet, Britt-Marie Stocke, Department of Mathematics, 
University of Umea, S-901 87 Umea, Sweden. 
Privileges: Mathematica Scandinavia and Nordisk Mat
ematisk Tidskrift at reduced rate. Newsletter about the 
activities and meetings of the Society. 
Officers: Lars-Erik Persson (President), Ulf Persson (Vice
President), Britt-Marie Stocke (Treasurer), Yuanji Cheng 
(Secretary). 

Ukrainian Mathematical Society 
Apply to: A. S. Serdvuk, Ukraine, 252601, Kviv-4, 
Terescheukivskaja str., 3, e-mail: ukrms@imat . gluk . ape . 
or g. 

Dues: U.S. $30, payable toN. A. Nazarenko. 

Privileges: Privileges of membership that will be granted 
to AMS members who join UMS is analogous to privileges 
which the AMS granted to individual reciprocating society 
members. 
Officers: I. V. Skripnik (President), A. M. Samoilenko (Vice 
President), N. A. Nazarenko (Treasurer), A. S. Serdvuk 
(Secretary). 

• Union of Bulgarian Mathematicians* 
Apply to: Sava Ivanov Grozdev, Secretary, Union of 
Bulgarian Mathematicians, Acad. G. Bonchev Str., Block 8, 
P.O. Box 155, BG-1113 Sofia, Bulgaria. 
Dues: Voluntary, payable to Union of Bulgarian Mathe
maticians, Account #185-7808, State Savings Bank/ DSK
I/code 421-121-817-001-1, ENE, Sofia City Branch. 
Privileges: The right to attend all events organized by 
the UBM free of registration fees and to present papers 
at them; the right to attend other events in Bulgaria 
with a 30% discount on registration fees, and the right 
to purchase all UMB editions with the same subscription 
discount. 
Officers: Ch. Lozanov (President), L. Davidov (Treasurer), 
S. Grozdev (Secretary General). 

Unione Matematica ltaliana 
Apply to: Enrico Obrecht, Treasurer, Segreteria della 
Unione Matematica Italiana, Dipartimento di Matematica, 
Piazza Porta S. Donato, 5-40126 Bologna, Italy. 
Dues: 75,000 lire, payable to Unione Matematica Italiana. 

Privileges: Free Notiziario dell'UMI (monthly), Bollettino 
dell'UMI, Ser. A (three issues a year), and membership list. 

25,000 lire only for subscriptions to Bollettino dell'UMI, 
Ser. B (three issues per year). 

Officers: Alberto Conte (President), Carlo Sbordone (Vice
President), Enrico Obrecht (Treasurer), Giuseppe Anichini 
(Secretary). 

Wiskundig Genootschap* 
Address for mail: Wiskundig Genootschap, Delft Univer
sity of Technology, Faculty of TWI, P. 0. Box 5031, 2600 
GA Delft, The Netherlands. 

Apply to: Membership Department, Wiskundig Genoot
schap, University of Utrecht, Postbus 80010, 3508 TA 
Utrecht, The Netherlands. 

Dues: Hfl 55., payable to Amro Bank, Utrecht, The Nether
lands, account 45.65.88.167, Penningmeester Wiskundig 
Genootschap. 

Privileges: Nieuw Archie{ Voor Wiskunde (three issues 
a year containing articles and a problem section), Med
edelingen (nine issues a year containing announcements 
and book reviews), Proceedings of the Royal Academy of 
Sciences-"Indagationes Mathematicae" (can be obtained 
at a reduced subscription rate of Hfl185). 

Officers: A. van der Sluis (President), E. G. F. Thomas 
(Vice-President), J. D. Stegeman (Treasurer), R. W. Gold
bach (Secretary). 

Latin America 

Sociedad Colombiana de Matematicas 
Apply to: Ernesto Acosta Gempeler, Sociedad Colom
biana de Matematicas, Apartado Aereo 2521, Bogota, 
D.C., Colombia. 

Dues: U.S. $60, payable to Sociedad Colombiana de 
Matematicas. 

Privileges: Lecturas Matematicas (two issues per year), 
Revista Colombiana de Matematicas (two issues per year). 

Officers: Ernesto Acosta Gempeler (President), Januario 
Varela (Vice-President), Campo Elias Veloza (Treasurer), 
Joaquin Luna (Secretary). 

Sociedad de Matematica de Chile 
Apply to: Sociedad de Matematica de Chile, Maria 
Luisa Santander 0363, Providencia, Santiago, Chile, e
mail: socmat@mat. puc. cl; URL:http:/ / www.mat.puc.cl/ 
-socmat. 

Dues: U.S. $50, payable to Sociedad de Matematica de 
Chile. 

Privileges: Receive Gaceta de la Sociedad de Matematica, 
Notas de la Sociedad de Matematica de Chile. 

Officers: Rolando Rebolledo (President), Victor Cortes 
(Vice-President), Hernan Burgos (Treasurer), Rodrigo 
Bam6n, Sergio Plaza (Secretaries). 
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Sociedad Matematica de Ia Republica 
Dominicana* 
Apply to: Isidro Rodriguez, Sociedad Matematica de la 
Republica Dominicana, P. 0. Box 797-2, Santo Domingo, 
Dominican Republic. 

Dues: U.S. $10, payable to Isidro Rodriguez, Sociedad 
Matematica de la Republica Dominicana. 

Privileges: Right to receive Notimat (bimonthly newslet
ter) and Revista Matematica Dominicana (twice a year). 

Officers: Amado Reyes (President), David Castillo (Vice
President), Isidro Rodriguez (Treasurer), Luis Leclerk 
(Secretary). 

• Sociedad Matematica Mexicana* 
Apply to: Rosa Sanchez, Apartado Postal 70-450, 04510-
Mexico, D. F. Mexico. 

Dues: U.S. $2 5, payable to Sociedad Matematica Mexicana. 

Privileges: To be a regular member paying half of 
the regular fee for persons living outside of Mexico. 
Newsletter, Bulletin of the Mexican Mathematical Society, 
or Miscelanea Matematica. 

Officers: Jose Carlos G6mez-Larrafiaga (President), Ro
berto Martinez (Vice-President), Ernesto Vallejo (Trea
surer), Federico Sabina (Executive Secretary), Francisco 
Mirabal (Secretary), Salvador Garcia-Ferreira and Isabel 
Puga (Associate Secretaries). 

Sociedad Uruguaya de Matematica y 
Estadistica'~ 

Address for mail: IMERL, Facultad de Ingenieria, CP 30, 
Montevideo, Uruguay. 

Apply to: Jorge Blanco, Secretario de SUM£, Facultad de 
Ciencias Econ6micas y de Administraci6n, Av. G. Ramirez 
1926, Montevideo, Uruguay. 

Dues: Contact Sociedad Uruguaya de Matematica y Es
tadistica for dues information; payable to: Miguel Galmes, 
Facultad de Ciencias Econ6nicas y de Administraci6n, Av. 
G. Ramirez 1926, Montevideo, Uruguay. 

Officers: Jose L. Massera (President), Miguel Galmes 
(Treasurer), jorge Blanco (Secretary). 

Sociedade Brasileira de Matematica 
Apply to: Diretoria da SBM, Estrada Dona Castorina-
110, Jardim Botanico, Rio de Janeiro, R], Brazil, 22460, 
e-mail: sbm@impa . br. 

Dues: U.S. $50, payable to Sociedade Brasileira de 
Matematica. 

Privileges: Revista Matematica Universitaria (two is
sues per year); Ensaios and other publications can be 
purchased at a 2 5% discount. 

Officers: Paulo D. Cordaro (President), Ruy Escel (Vice
President), Claudio Possani (Treasurer), F. Michael Forger 
(Secretary). 

Reciprocity Agreements 

• Sociedade Brasileira de Matematica Aplicada 
e Computacional'~ 
Apply to: Comissao de Admissao da SBMAC, Rua Lauro 
Muller 455, 22290, Botafogo, Rio de Janeiro, R], Brasil. 

Dues: U.S. $30, payable to Sociedade Brasileira de 
Matematica Aplicada e Computacional. 
Privileges: SBMAC Bulletin and SBMAC Notices. 
Officers: Ricardo S. Kubrusly (President), Cristina Cunha 
(Vice-President), Jaime M. Rivera (Treasurer), Rolci Cippo
lati (Secretary). 

• Sociedade Paranaense de Matematica* 
Apply to: C. Pereira da Silva, Sociedade Paranaense de 
Matematica, Caixa Postal 1261, 80001-970, Curitiba-PR, 
Brasil. 
Dues: U.S. $12, payable to Sociedade Paranaense de 
Matematica. 
Privileges: Boletim da Sociedade Paranaense de Mate
matica (two issues per year), Monografias da Sociedade 
Paranaense de Matematica. 
Officers: C. Pereira da Silva (President), R. ]. B. De Sam
paio (Vice-President), E. Andretta (Treasurer), A. Moser 
(Secretary). 

• Union Matematica Argentina 
Apply to: Alejandro Neme, IMASL, Ave. Ejercito de los 
Andes 950, 5700 San Luis, Argentina, e-mail: uma@unsl. 
edu. ar; URL: http:/ /linuxO@unsl.edu.ar/uma. 
Dues: U.S. $40, payable to Alejandro Neme. 
Privileges: Free subscription to Noticiero UMA and one 
of either Revista de la Union Matematica Argentina or 
Revista de Educaci6n Matematica. 
Officers: Felipe Z6 (President), Jorge Solomin (Vice
President), Alejandro Neme (Treasurer), Hugo Alvarez 
(Secretary). 

Middle East 
Iranian Mathematical Society'"' 
Apply to: Rashid Zaare-Nahandi (Secretary of the IMS), 
P. 0. Box 13145-418, Tehran, Iran. 

Dues: U.S. $20, Iranian Mathematical Society, P.O. Box 
13145-418, Tehran, Iran. 

Privileges: Bulletin of the Iranian Mathematical Society, 
Farhang va Andisheh Reiazi (a mathematical journal in 
Persian, if applicable), newsletter (in Persian, if applica
ble), and reduced rate for participation in the annual 
Iranian mathematics conferences and other seminars 
organized by IMS. 
Officers: A. Riyazi (President), E. Babolian (Treasurer), 
R. Zaare-Nahandi (Secretary). 

Israel Mathematical Union 
Apply to: Shoshana Abramowitz, Secretary, Department 
of Mathematics, Haifa University, 31905 Haifa, Israel. 
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Reciprocity Agreements 

Dues: U.S. $15, payable to David Blanc, Treasurer, 
Department of Mathematics, Haifa University, 31905 
Haifa, Israel. 
Privileges: Participation in meetings and all other 
privileges enjoyed by an ordinary member. 
Officers: Joseph Zaks (President), David Blanc (Trea
surer), Shoshana Abramowitz (Secretary). 

Palestine Mathematical Society* 
Address for mail: P. 0. Box 1862, Ramallah, West Bank, 
via Israel. 
Apply to: Fawzi Yagoub, Department of Mathematics and 
Computer Science, SUNY College at Fredonia, Fredonia, 
NY 14063. 
Dues: U.S. $30, payable to Fawzi Yagoub, see address 
above. 
Privileges: Free issues of the PSMS Newsletter; 50% 
reduction on all PSMS conference fees; 50% reduction on 
all PSMS publications. 
Officers: Marwan Awartani (President), Tahseen Mugh
rabi (Vice-President), Abdul-Hamid Aburrub (Treasurer), 
Haiganoush Preisler (Secretary). 

Saudi Association for Mathematical Sciences 
Apply to: Fawzi Al-Thukair. President of SAMS, P. 0. 
Box 2455, Riyadh 11451, Saudi Arabia. e-mail: esmaeljb© 
ksu. edu. sa. 

Dues: U.S. $30, payable to Saudi Association for Mathe
matical Sciences, at above address. 
Privileges: Reduction in membership fee from U.S. $40 
to U.S. $30; proceedings of conferences, symposia, and 
seminars arranged by the Association. 
Officers: Fawzi A Al-Thukair (President), Mohammed Al
Gwaiz (Vice-President), Abjullah Al-Makoshi (Treasurer), 
Semir Klob (Secretary). 

South Pacific 
•Australian Mathematical Society Inc. 

Address for mail: Australian Mathematical Society, 
School of Mathematics, University of Tasmania, GPO 
Box 252-37, Hobart, Tasmania 7001, Australia, e-mail: 
elliott©hilbert . maths. utas. edu. au; URL: http://www. 
aust.org.au/. 
Apply to: The Administrator, Australian Mathematical 
Society, Department of Mathematics, Australian National 
University, Canberra ACT 0200, Australia. 
Dues: $Aust 35, payable to the Australian Mathematical 
Society Inc., c/o The Administrator, at the above address. 
Privileges: Free copies of The Gazette (five copies in 
1997), Reduced prices for journal Series A - Pure 
Mathematics and Statistics ($A38), journal Series B -
Applied Mathematics ($A32), Bulletin of AustMS ($A35) 
and for volumes in Lecture Series. 

Officers: A J. van der Poorten (President), W. R. Bloom, 
]. H. Loxton, and E. 0. Tuck (Vice-Presidents), A Howe 
(Treasurer), D. Elliott (Secretary). 

New Zealand Mathematical Society 
Address for mail: NZ Mathematical Society, c/o Dr. 
Stephen Joe (NZMS Secretary), Department of Mathemat
ics, University of Waikato, Private Bag 3105, Hamilton, 
New Zealand; tel: +64-7-856-2899, ext. 8363; fax: +64-7-
838-4666; e-mail: stephenj ©math. waikato. ac. nz; URL: 
http:/ /www.math.waikato.ac.nz/nzms/nzms.html. 
Apply to: John A Shanks, Department of Mathematics 
and Statistics, University of Otago, P. 0. Box 56, Dunedin, 
New Zealand. 
Dues: NZ $16, payable to John A Shanks, Department of 
Mathematics and Statistics, University of Otago, P. 0. Box 
56, Dunedin, New Zealand. 
Privileges: Newsletter of the NZMS (three per year). 
Officers: Rob Goldblatt (President), Douglas Bridges 
(Vice-President), Mick Roberts (Treasurer), Stephen Joe 
(Secretary), John Shanks (Membership Secretary). 
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II KLUWER ACADEMIC PUBLISHERS 
~~ 101 Philip Drive • Norwell, MA 01061 • Phone (781) 871-6600 • Fax (781) 871-6528 

MATHEMATICAL PHYSICS, 
ANALYSIS AND GEOMETRY 

Mathematical Physics, 
Analysis ·and Geometry An International Journal devoted to the Theory and 

Application of Analysis and Geometry to Physics 
Editors-in-Chief: 

An International Journal devoted to the 
Theoly andApp/Jcations of Analysis and 
Geometry to Physics 

Vladimir A. Marchenko, B.!. Verkin Institute for Low Temperature Physics and 
Engineering, Academy of Sciences of Ukraine 
Anne Boutet de Monvel, Universite Paris, Institut de Mathematiques, France 
Henry McKean, New York University, Courant Institute of Mathematical 
Sciences, USA 

The journal presents new mathematical results in mathematical 
physics, analysis, and geometry with particular reference to: • 
mathematical problems of statistical physics, fluids, etc. • com
plex function theory • operators in function space, especially 
operator algebras • ordinary and partial differential equations 
• differential and algebraic geometry. 

TABLE OF CONTENTS 
Volume 1. Issue 1 
Editorial 
Homogenization of Harmonic Vector Fields on 
Riemannian Manifolds with Complicated Microstructure 
L. Boutet de Monvel and E. Chruslov 
Hard-core Scattering for N-body Systems, Andrei Jftimovici 
On q-Analogues of Bounded Symmetric Domains and 
Dolbeault Complexes, S. Sinel'shchikov and L. Vaksman 

Subscription Information: 
1998, Volume 1 (4 issues), ISSN 1385-0172 
Institutional Subscription rate: $250.00 
Individuals may subscribe at the reduced rate of: $125.00 

Please remember the library! 
They need your suggestions 

to serve your needs. 

THE ENCYCLOPAEDIA 
OF MATHEMATICS 

CD-ROM 

Please visit the Encyclopaedia 
webpages for sample articles, 

3D graphics and animations at 
http://www. wkap.nl 

Stand-Alone Version ISBN 0-7923-4807-9 
Network Version ISBN 0-7923-4805-2 

$ 235.00 
$1,775.00 

• Completely integrates the full text (6000 pages) of the 
10 volume ENCYCLOPAEDIA OF MATHEMATICS plus 
SUPPLEMENTARY Volume I 

• Fully networkable version available for simultaneous 
multi-user access 

• Includes desktop access to over 7,000 entries, with 
animations and 3D graphics, advanced search capabilities, 
and fully hyperlinked text 

• Enables selective printing and exporting 
• Available in two versions: Network version for PC and UNIX 

platforms allowing for simultaneous use by more than one 
individual and Stand alone version for PC and Mac platforms 
allowing the user to install the CD-ROM on a single PC (non
compatible with UNIX) 



Mathematics Calendar 
The most comprehensive and up-to-date Mathematics Calendar 

information is available one-MATH at 
http://www.ams.org/mathcal/. 

September 1998 

1-9 Fourth International Workshop on 
Complex Structures and Vector Fields, St. 
Constantine resort (near Varna), Bulgaria. 
(Sept. 1997, p. 1031) 

1-1 0 Advanced Course on Dynamical Sys
tems, Centre de Recerca Matematica, Bel
laterra, Spain. (Jun/ Jul 1998, p . 751) 

2-5 1998 Conference on Computational 
Physics (CCP 1998), Granada, Spain. (Feb. 
1998, p. 295) 

' 2-4 Dynamical Systems and Differential 
Geometry, Research Institute for Mathe
matical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: T. Iwai, Graduate School of 
Engineering, Kyoto Univ., Sakyo-ku, Kyoto 
606-8501, Japan. 
Information: http: I /www . kurims . kyoto
u. ac. jp/workshop-e. html. 

3-4 Mathematical and Computational Is
sues in Pattern Formation, University of 
Minnesota, Minneapolis, Minnesota. (Jun/Jul. 
1998, p . 751) 

6-18 A NATO Advanced Study Institute; 
Genes, Fossils and Behaviour: An Inte
grated Approach to Human Evolution, 
University of Cambridge, IsaacNewtoninsti
tute for Mathematical Sciences, Cambridge, 

United Kingdom. (Jun/Jul. 1998, p. 751) 

7-1 0 Undergraduate Mathematics Teach
ing Conference (UMTC98), Sheffield Hal
lam University, Sheffield, England. (May 
1998, p. 640) 

7-11 A Euroconference on Infinite Length 
Modules, University of Bielefeld, Bielefeld, 
Germany. (Apr. 1998, p . 534) 

7-12 International Conference on Partial 
Differential Equations and Related Top
ics, Mission Beach, Queensland, Australia. 
(Jun/ Jul. 1998, p . 751) 

7-14 Voronoi Conference on Analytic 
Number Theory and Space Tilings, Kyiv, 
Ukraine (Jun/ Jul. 1998, p. 751) 

8-1 2 Pattern Formation and Morphogen
esis: The Basic Process , University of Min
nesota, Minneapolis, Minnesota. (Jun/ Jul. 
1998, p . 752) 

1 2-13 Central Sectional Meeting, DePaul 
University, Chicago, IL. (Sept. 1997, p . 1031) 

1 2-14 Symplectic Geometry and Micro
Local Analysis in honor of Victor Guille
min's 60th Birthday, Massachusetts Insti
tute of Technology, Cambridge, Massachu
setts. (Jun/ Jul. 1998, p. 752) 

14-1 7 Constraint Programming and Large 
Scale Discrete Optimization, DIMACS Cen-

ter, Rutgers University, Piscataway, New 
Jersey. (Aug. 1998, p. 897) 

'' 14-1 8 Integrability: The Seiberg-Witten 
and Whitham Equations, Edinburgh, United 
Kingdom. 
Organizing Committee: H. W. Braden (Ed
inburgh), D. B. Fairlie (Durham), I. Krichever 
(Columbia), I. A. B. Strachan (Hull), and 
G. Wilson (I.C. London). 
Sponsor: The International Centre for Math
ematical Sciences. 
Topics: The intention is to bring together 
mathematicians and mathematical physi
cists with interests in integrability and.its 
applications. The general objectives are: to 
discuss the general algebro-geometric and 
geometric structures underlying integrabil
ity and specifically to clarify the appearance 
of integrable structures in Seiberg-Witten 
theory; to discuss the Whitham equations 
and their application in the generalized 
WKB analysis of (integrable) systems, partic
ularly their appearance in connection with 
Seiberg-Witten theory; to discuss systems 
ofhydrodynamic type, Frobenius manifolds 
and algebras; to develop interdisciplinary 
links and establish new connections be
tween different areas that employ facets 
of integrability; to enhance collaborative 
research by bringing together participants 
from different areas of pure mathemat-

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 list of meetings of the Society can be found on the last page of 
each issue. 

should be sent to the Editor of the Notices in care of the American 
Mathematical Society in Providence or electronically to notices@ams . org 
or mathcal@ams. or g. 

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 commu
nications on meetings and conferences in the mathematical sciences 

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. 
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 VT100-type terminals or for 
those without WWW browsing software, connect to e-MATH via Telnet 
(telnet e-math. ams. org; login and password e-math) and use the Lynx 
option from the main menu.) 
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ics, applied mathematics and theoretical 
physics. 
Information: ICMS, 14 India Street, Edin
burgh EH3 6EZ; tel: (0)131-220-1777; fax: 
(0)131-220-1053; e-mail: icms@maths.ed. 
ac. uk. See the Website for updated infor
mation and a registration form: http: I I 
www.ma.hw.ac.uklicmsl. 

1 4-1 8 International Congress on Numer
ical Methods for Partial Differential Equa
tions, Marrakech, Morocco. (Juni Jul. 1998, 
p. 752) 

1 4-1 8 Pattern Formation and Morphogen
esis: Model Systems, University of Min
nesota, Minneapolis, Minnesota. (JuniJul. 
1998, p. 752) 

1 4-1 8 Solving Systems of Equations, 
Mathematical Sciences Research Institute, 
Berkeley, California. (May 1998, p. 641) 

1 4-1 9 6th International Conference on 
Evolution Equations and Their Applica
tions in Physical and Life Sciences, Bad 
Herrenalb, Germany. (May 1998, p. 641) 

14-December 1 8 Mathematical Questions 
in Signal and Image Processing, Institut 
Henri Poincare, Paris, France. (May 1998, p. 
641) 

1 5- December 1 5 Semester on Dynamical 
Systems, Centre de Recerca Matematica, 
Barcelona, Spain. (Jun/Jul. 1998, p. 753) 

,., 1 6-1 8 Recent Topics on Operator Alge
bras, Research Institute for Mathematical 
Sciences, Kyoto University, Kyoto, Japan. 
Organizer: M. Nagisa, Fac. of Sci., Chiba 
Univ., Inage-ku, ChibaPref. 263-0022,Japan. 
Information: http: I lwww. kurims. kyoto
u.ac.jplworkshop-e.html. 

1 6-1 8 Seventh International Conference 
on Hydraulic Engineering Software (HY
DROSOFT 98), Centro di in Como, Italy. 
(Dec. 1997, p. 1500) 

1 7-20 The Third Annual Conference on 
Research in Undergraduate Mathematics 
Education, Century Center, South Bend, 
Indiana. (Feb. 1998, p. 295) 

1 7-29 Ninth Crimean Autumn Mathemat
ical Symposium on Spectral and Evolu
tionary Problems, Crimea, Ukraine. (Mar. 
1998, p. 426) 

20-2 5 Real Analytic and Algebraic Geom
etry, Grand Hotel Bellavista, Levico Terme 
(Trento), Italy. (Jun/Jul. 1998, p. 753) 

22-26 Eighth Meeting on Real Analy
sis and Measure Theory, Hotel Panorama, 
Maiori (Naples), Italy. (JuniJul. 1998, p. 753) 

24- 26 4th Hellenic European Conference 
on Computer Mathematics and Its Ap
plications (HERCMA '98), Athens, Greece. 
(Oct. 1997, p. 1158) 

25-26 Developments of Mathematics at 
the Eve of the Year 2000, Luxembourg. 
(Jun/Jul. 1998, p. 753) 

26-28 Interdisciplinary Conference on 
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Waves and Continuation Methods in Biol
ogy, University of Pittsburgh, Pennsylvania. 
(Apr. 1998, p. 534) 

'' 28-29 Representation Theory of Finite 
Groups and Related Topics, Research In
stitute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: S. Koshitani, Dept. of Math., Fac. 
of Sci., Chiba Univ., Inage-ku, Chiba Pref. 
263-0022, Japan. 
Information: http: I lwww. kurims .kyoto
u . ac. jplworkshop-e. htrnl. 

28-30 International Conference on Ordi
nal and Symbolic Data Analysis (OSDA98), 
University of Massachusetts, Lincoln Cam
pus Center, Amherst, Massachusetts. (Dec. 
1997, p. 1500) 

28-0ctober 4 International Conference 
"Dynamical Systems: Stability, Control, 
Optimization (DSSC0'98)", Minsk, Belarus. 
(Oct. 1997, p. 1158) 

October 1998 

2-4 Midwest Conference on the History 
of Mathematics (with a special session 
on History of Logic), Iowa State University, 
Ames, Iowa. (Feb. 1998, p. 295) 

2-3 Twenty-sixth Annual Mathematics 
and Statistics Conference, Miami Univer
sity, Oxford, Ohio. (Juni Jul. 1998, p. 753) 

4-1 0 Clifford Analysis and Its Appli
cations, Cetraro, Calabria, Italy. (Jun/Jul. 
1998, p. 753) 

5- 7 Codes and Trees: Algorithmic and In
formation Theoretic Approaches, DIMACS 
Center, Rutgers University, Piscataway, New 
Jersey. (JuniJul. 1998, p. 754) 

'' 5-8 Research on Complex Dynamical Sys
tems -Where It Is and Where It Is Going, 
Research Institute for Mathematical Sci
ences, Kyoto University, Kyoto, Japan. 
Organizer: M.Kisaka, Fac. oflntegratedArts 
and Sci., Osaka Prefecrural Univ., Gakuen
cho, Sakai City, Osaka Pref. 599-8231, Japan 
Information: http : I lwww. kurims. kyoto
u.ac.jplworkshop-e . htrnl . 

5-1 0 Fields Institute Workshop on Hy
drodynamic Limits, The Fields Institute 
for Research in Mathematical Sciences, To
ronto, Ontario, Canada. (Feb. 1998, p. 295) 

5-1 0 Optimal Regularity in Elliptic, Hy
poelliptic, and Parabolic Problems, Grand 
Hotel Bellavista, Levico Terme (Trento), 
Italy. (Jun/Jul. 1998, p. 754) 

7-11 International Conference on Opera
tor Theory and Its Applications to Scien
tific and Industrial Problems, Winnipeg, 
Canada. (May 1998, p. 641) 

8-91mmunology, Cell Signaling, the Phys
iology of the Immune System and the Dy
namics of the Immune Response, Univer
sity of Minnesota, Minneapolis, Minnesota. 
(Jun/Jul. 1998, p. 754) 

8-9 Third International Conference on 
Mathematical Modelling and Analysis 
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(MMA-98), Institute of Mathematics, Riga, 
Latvia. (May 1998, p. 641) 

8-1 0 23rd Meeting of the Euro Working 
Group on Financial Modelling, Cracow, 
Poland. (JuniJul. 1998, p. 754) 

9-1 0 AMS Southeastern Sectional Meet
ing, Wake Forest University, Winston-Salem, 
North Carolina. (Sept. 1997, p. 1031) 

1 2-16 Immune System Modeling & Cell 
Signaling, University of Minnesota, Minne
apolis, Minnesota. (Juni Jul. 1998, p. 754) 

1 2-16 Symbolic Computation in Geome
try and Analysis, Mathematical Sciences Re
searchinstitute, Berkeley, California. (Jun/Ju: 
1998, p. 755) 

12-30 Third School on Nonlinear Func
tional Analysis and Applications to Dif
ferential Equations, Trieste, Italy. (Apr. 
1998, p. 534) 

14- 1 7 Trends in Mathematical Physics, 
University of Tennessee, Knoxville, Ten
nessee. (Mar. 1998, p. 427) 

'' 1 5-17 Mathematical Topics in Biology, Re
search Institute for Mathematical Sciences, 
Kyoto University, Kyoto, Japan. 
Organizer: M. Mimura, Graduate School of 
Math. Sci., Univ. of Tokyo, Komaba, Meguro
ku, Tokyo 153-0041 , Japan. 
Information: http: I lwww. kurirns . kyoto
u . ac . jplworkshop-e.htrnl . 

16-1 7 18th Annual Southeastern-Atlantic 
Regional Conference on Differential Equa
tions, Auburn University, Auburn, Alabama. 
(Juni Jul. 1998, p. 755) 

1 8-20 Fourth IMACS International Sym
posium on Iterative Methods in Scientific 
Computation, Austin, Texas. (Apr. 1998, p. 
534) 

18-23 IEEE Visualization 1998 (Vis98), 
Sheraton Imperial Hotel, Research Triangle 
Park, North Carolina. (May 1998, p. 642) 

'' 1 9-21 Nonlinear Evolution Equations and 
Applications, Research Institute for Math
ematical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: M. Otani, School of Sci. and Engi
neering, Waseda Univ., Okubo, Shinjuku-ku, 
Tokyo 169-0072, Japan. 
Information: http: I lwww. kurirns. kyoto
u.ac . jplworkshop-e .html. 

19-23 Forging an Appropriate Immune 
Response as a Problem in Distributed 
Artificial Intelligence, University of Min
nesota, Minneapolis, Minnesota. (JuniJul. 
1998, p. 755) 

'' 19-23 Mutual Understandings Between 
Analytic Number Theory and Other Num
ber Theories, Research Institute for Math
ematical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: Y. Nakai, Fac. of Education, 
Yamanashi Univ., Takeda, Kohfu City, Ya
manashi Pref. 400-0016, Japan. 
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Information: http: I lwww. kurims. kyoto
u . ac. jplworkshop-e .html. 

20-22 International Conference on Num
ber Theory and Related Topics, Yonsei 
University, Seoul120-749, Republic of Ko
rea. (JuniJul. 1998, p. 755) 

22-23 SIAM Workshop on Mathematical 
Foundations for Features in CAD, En
gineering, and Manufacturing , Somerset 
Inn, Troy, Michigan. (Jan. 1998, p. 113) 

23-24 The 20th Midwest ProbabiltyCollo
quium, Northwestern University, Evanston, 
Illinois. (May 1998, p. 642) 

24-25 AMS Eastern Sectional Meeting, 
Pennsylvania State University, State College, 
PA. (Sept. 1997, p. 1031) 
Information: R. Cascella, rgc@ams. org. 

2 5-28 Fractal98, Complexity and Fractals 
in the Sciences, Valletta, Malta. (Dec. 1997, 
p. 1500) 

2 5-29 Fields Institute Workshop on Monte 
Carlo Methods, The Fields Institute for Re
search in Mathematical Sciences, Toronto, 
Ontario, Canada. (Feb. 1998, p. 295) 

26-28 2nd International Circuits, Sys
tems and Computers'98 (CSC'98), Military 
Institutions of University Education (MIUE), 
Hellenic Naval Academy, Terma Hatzikyr
iakou, 18539, Piraeus, Greece. (Apr. 1998, 
p. 534) 

'' 26-28 Mathematical Aspects on Waves 
of Strong Nonlinearity or Large Degrees 
of Freedom, Research Institute for Mathe
matical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: M. Funakoshi, Dept. of Applied 
Math. and Phys., Fac. of Eng., Kyoto Univ., 
Sakyo-ku, Kyoto 606-8501, Japan. 
Information: http: I lwww . kurims. kyoto
u.ac.jplworkshop-e.html. 

26-30 Fourth International Conference 
on Principles and Practice of Constraint 
Programming (CP98), Pisa, Italy. (Juni Jul. 
1998, p. 755) 

26-30 School on Complex Tori, Inte
grable Systems and Seiberg-Witten The
ory, Grand Hotel Bellavista, Levico Terme 
(Trento), Italy. (Jun/Jul. 1998, p. 756) 

30-November 1 Midwest Partial Differ
ential Equations Seminar, University of 
Illinois at Chicago, Chicago, Illinois. (Aug. 
1998, p. 897) 

November 1998 

2-6 Complexity of Continuous and Al
gebraic Mathematics, Mathematical Sci
ences Research Institute, Berkeley, Califor
nia. (Jun/ Jul. 1998, p. 756) 

2-71nternational Conference on Potential 
Analysis, Hammamet, Tunisia. (Mar. 1998, 
p. 427) 

'' 4-6 Harmonic Analysis and Nonlinear 
Partial Differential Equations, Research 
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Institute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: H. Kozono, Graduate School of 
Polymathematics, Nagoya Univ., Furo-cho, 
Chikusa-ku, Nagoya, Aichi Pref. 464-0814, 
Japan. 
Information: http: I lwww . kurims . kyoto
u .ac .jplworkshop-e.html. 

8- 1 1 1998 IEEE Symposium on Founda
tions of Computer Science (FOCS'98), Palo 
Alto, California. (Jun/ Jul. 1998, p. 756) 

'' 9-11 Preconditioning Techniques in Nu
merical Computations, Research Institute 
for Mathematical Sciences, Kyoto Univer
sity, Kyoto, Japan. 
Organzier: M. Sugihara, Graduate School 
of Engineering, Hagoya Univ., Furo-cho, 
Chikusa-ku, Nagoya, Aichi Pref. 464-0814, 
Japan. 
Information: http: I lwww. kurims. kyoto
u. ac. jplworkshop-e .html. 

9-1 3 Dynamics and Control of AIDS, Uni
versity of Minnesota, Minneapolis, Minne
sota. (Jun/ Jul. 1998, p. 756) 

9-1 3 Fields Institute Workshop on Analy
sis and Simulation of Communication Net
works, Fields Institute, Toronto, Canada. 
(Aug. 1998, p. 897) 

,., 1 0-1 3 Methods and Applications of Equa
tions of Functions, Research Institute for 
Mathematical Sciences, Kyoto University, 
Kyoto, Japan. 
Organizer: T. Naito, The Univ. of Electro
communications, Chofugaoka, Chofu City, 
Tokyo 182-0021, Japan. 
Information: http : I lwww. kurims. kyoto
u.ac.jplworkshop-e.html. 

'' 11 -1 3 Decision Theory in Mathematical 
Modelling, Research Institute for Mathe
matical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: Y. Yoshida, Fac. of Economics 
and Business Administration, Kitakyushu 
Univ., Kokura minami-ku, Kitakyushu City, 
Fukuoka Pref. 802-0841, Japan. 
Information: http: I lwww. kurims. kyoto
u . ac . jplworkshop-e . html. 

14- 1 5 AMS Western Sectional Meeting, 
University of Arizona, Tucson, AZ. (Sept. 
1997, p. 1031) 
Information: W. Drady, wsd@ams. or g. 

1 5-20 ASME Forum on Parallel Comput
ing Methods, Anaheim, California. (Jun/ Jul. 
1998, p. 756) 

'' 1 6-1 9 Theory and Applications of Com
puter Algebra, Research Institute for Math
ematical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: T. Hilano, Kanagawa Inst. of 
Tech., Shima ogino, Atsugi City, Kanagawa 
Pref. 243-0203, Japan. 
Information: http : I lwww. kurims. kyoto
u. ac. jplworkshop-e . html. 
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'' 17-19 First International Conference of 
Optimization and its Applications, Mashad, 
Iran. 
Topics: Application of optimization tech
niques to industrial, agricultural, and com
mercial problems of the Third World; Op
timum control; Optimization in industrial 
design; Expert systems and AI; New tech
niques in numerical optimization; Opti
mization softwares. 
Program: The conference program is di
vided into two parts. The first part contains 
the presentation of the papers received by 
the conference and accepted by the organiz
ing committee. In the second part, a night of 
pure Iranian music and also some tours to 
historical places such as Khayam's and Fer
dowsi's tombs have been arranged. Khayam 
was a well known Iranian mathematician, 
and Ferdowsi was a famous Iranian poet. 
Registration: Registration fee: $200 U.S. 
Information: For further information 
please contact H. R. Tareghianat taregian@ 
science2.um.ac . ir. 

1 7-1 9 Mal'tsev Meeting, The Institute of 
Mathematics, Novosibirsk, Russia. (Jun/Jul. 
1998, p. 756) 

1 8-20 DIMACS Workshop on Robust 
Communication Networks: Interconnec
tion and Survivability, DIMACS Center, 
Rutgers University, Piscataway, New Jersey. 
(Aug. 1998, p. 897) 

'' 1 8-20 Mathematical Aspects of Complex 
Fluids, Research Institute for Mathematical 
Sciences, Kyoto University, Kyoto, Japan. 
Organizer: 0 . Sana, Tokyo Univ. of Agricul
ture and Tech., Nakamachi, Koganei City, 
Tokyo 184-0012, Japan. 
Information: http: I lwww . kurims. kyoto
u. ac. jplworkshop-e. html. 

21-22 DIMACS Workshops: Reconnecting 
Two-Year College Faculty to the Mathe
matical Sciences Enterprise, DIMACS Cen
ter, Rutgers University, Piscataway, New 
Jersey. (Apr. 1998, p . 534) 

23-28 Conference on Dynamical Systems 
and Evolutionary Equations, in honor of 
J. K. Hale,Instituto SuperiorTecnico,Lisbon, 
Portugal. (Aug. 1998, p. 898) 

'' 24- 26 Properties of Ideals on PKA, Re
search Institute for Mathematical Sciences, 
Kyoto University, Kyoto , Japan. 
Organizer: Y. Abe, Fac. of Eng., Kanagawa 
Univ., Kanagawa-ku, Yokohama City, Kana
gawa Pref. 221-0802, Japan. 
Information: http: I lwww. kurims. kyoto
u. ac. jplworkshop-e . html. 

'' 2 5-2 7 Operator Inequalities and Related 
Topics, Research Institute for Mathematical 
Sciences, Kyoto University, Kyoto, Japan. 
Organizer: H. Nakazato, Fac. of Sci. and 
Tech., Hirosaki Univ., Bunkyo-cho, Hirosaki 
City, Aomori Pref. 036-8224, Japan. 
Information: http: I lwww. kurims. kyoto
u . ac . jplworkshop-e . html. 
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27-28 Short School on Operators on Man
ifolds with Singularities and Spectral The
ory, Dipartimento diMatematica, Universita 
di Torino, Italy. (Aug. 1998, p. 898) 

'' 30-December 4 Algebraic Number The
ory and Related Topics, Research Institute 
for Mathematical Sciences, Kyoto Univer
sity, Kyoto, Japan. 
Organizer: Y. Ihara, Researchinst. for Math. 
Sci., Kyoto Univ., Sakyo-ku, Kyoto 606-8502, 
Japan. 
Information: http : llwww. kurims. kyoto
u.ac.jplworkshop-e.html . 

30-December 5 Neural Information Pro
cessing Systems: Natural and Synthetic, 
Denver, Colorado. (JuniJul. 1998, p. 756) 

December 1998 

'' 2-4 Mathematical Economics, Research 
Institute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: T. Maruyama, Dept. of Eco
nomics, Keio Univ., Mita, Minato-ku, Tokyo 
108-0073, Japan. 
Information: http: llwww. kurims. kyoto
u.ac.jplworkshop-e.html. 

4-5 NIPS''98 Post Conference Workshops, 
Breckenridge, Colorado. (JuniJul. 1998, p. 
757) 

'' 7-9 Spectral and Scattering Theory and 
Related Topics, Research Institute for Math
ematical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: H. Tamura, Fac. of Sci., Ibaragi 
Univ., Bunkyo, Mito City, Ibaragi Pref. 310-
0056, Japan. 
Information : http: llwww. kurims .kyoto
u. ac. jplworkshop-e. html. 

,., 7-11 Ill International Symposium on Ha
miltonian Systems and Celestial Mechan
ics, Morelia, Michoacan, Mexico. 
Topics: The main topics include: Arnold 
diffusion, central configurations, singular
ities in few body problems, billiards, area 
preserving maps and geometrical mechan
ics. 
Aim: This is an excellent opportunity to 
gather together people interested in dis
cussing recent advances in research in the 
field of conservative systems, and related 
areas. 
Invited Speakers: ('"'Confirmed) H. Cabral'' 
(Universidade Federal de Pernambuco, 
Brazil), H. Cendra'' (Universidad Na
cional del Sur Bahia Blanca, Argentina), 
A. Chenciner (Bureau des Longitudes, 
France), A. Delshams'' (Universidad Po
litecnica de Catalunya, Spain), A. Jorba'' 
(UB, Spain), ]. Koiller'' (Universidade Fed
eral de Rio de Janeiro, Brazil), R. de la 
Llave (Univ. of Texas), ].-P. Marco'' (Univer
site de Paris VI, France), C. McCord'' (Univ. 
of Cincinnati), K. Meyer·· (Univ. of Cincin
nati), ]. P. Ramis'' (Universite Paul Sabatier, 
France), C. Robinson'·' (Northwestern Univ.), 
D. Saari'' (Northwestern Univ.), D. Schmidr·· 
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(Univ. of Cincinnati), S. Wiggins'' (Caltech), 
]. Xia'·' (Northwestern Univ.). 
Presentations: Oral presentations will be 
for 30 and 45 minutes. All the participants 
will have the opportunity to present a 
contribution during a poster session at 
the meeting. Everybody in the conference is 
invited to submit a paper to the Proceedings 
of the Symposium. The contributions will 
go through the usual referee procedure of 
any journal and will be edited by World 
Scientific. There is some room available 
for those interested in giving a talk. Send 
title and abstract before September 1 to 
E. Perez-Chavela, epc@xanum. uam . mx. 
Organizers: ]. Delgado, E. A. Lacomba, 
]. Llibre, ]. Mucino and E. Perez-Chavela. 
Information: If you are interested in at
tending or require more information about 
Morelia, Mexico, or the conference, please 
send e-mail to the secretary, P. Seligman 
cic@ce. ifisicam.unam.mx. Further infor
mation at our site: http: II oso. uam. mxl 
j df lhs98lhamsys 98. html. 

,., 7-11 Microlocal Analysis and Systems of 
POE in the Complex Domain, Research 
Institute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: N. Tose, Dept. of Economics, 
Keio Univ., Mita, Minato-ku, Tokyo 108-
0073, Japan. 
Information: http : llwww. kurims. kyoto
u . ac . jplworkshop-e .html. 

'' 9-1 1 Blowup, Breakdown, and Related 
Topics in Nonlinear PDEs, Research In
stitute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: H. Okamoto, Research Inst. for 
Math. Sci., Kyoto Univ., Sakyo-ku, Kyoto 
606-8502, Japan. 
Information: http: llwww. kurims. kyoto
u. ac . jplworkshop-e . html. 

1 3-1 5 CMS Winter 1998 Meeting, Queen's 
University and Royal Military College, 
Kingston, Ontario, Canada. (Aug. 1998, p. 
898) 

,., 14- 16 Algebraic Combinatorics, Research 
Institute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: H. Suzuki, Division of Natural 
Sci., College of Liberal Arts, International 
Christian Univ., Ohsawa, Mitaka City, Tokyo 
181-0015, Japan. 
Information: http: llwww. kurims . kyoto
u. ac. jplworkshop-e. html. 

1 4-1 8 First International Conference on 
Semigroups of Operators, Theory and Ap
plications, Marriot Hotel, Newport Beach, 
California. (Feb. 1998, p. 296) 

'' 14-18 Hyperbolic Spaces and its Related 
Topics, Research Institute for Mathematical 
Sciences, Kyoto University, Kyoto, Japan. 
Organizer: S. Kamiya, Okayama Univ. of 
Sci., Ridai-cho, Okayama City, Okayama 
Pref. 700-0005, Japan. 
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Mathematics Calendar 

Information: http: llwww. kurims. kyoto
u. ac. jplworkshop-e. html. 

16-22 Symmetry and Perturbation The
ory II, Rome, Italy. (Apr. 1998, p. 534) 

1 9-21 (ORSI Convention) International 
Conference on Operations Research and 
Industry, Institute of Basic Science, Agra, 
India. (May 1998, p. 642) 

2 3-2 5 The joint Annual Conference of 
the Bharat Ganita Pari sad and the jammu 
Mathematical Society-A symposium on 
functional analysis and applications, De
partment of Mathematics, Lucknow Uni
versity, Lucknow, India. (JuniJul. 1998, p. 
757) 

January 1999 

January-June The Fields Institute for Re
search in Mathematical Sciences Program 
in Probability and Its Applications, The 
Fields Institute, Toronto, Ontario, Canada. 
(Sept. 1997, p. 1031) 

4-8 Cell Adhesion and Motility, Univer
sity of Minnesota, Minneapolis, Minnesota. 
(JuniJul. 1998, p. 757) 

'' 7-11 Singular and Oscillatory Integrals, 
University of Wisconsin-Madison, Madison, 
Wisconsin. 
Topics: Harmonic analysis; in particular 
singular and oscillatory integrals. 
Speakers: The list of speakers includes 
W. Beckner, M. Christ, R. Fefferman, A. Green
leaf, C. Kenig, D. Mueller, K. Okikiolu, 
D. Phong, C. Sogge, E. M. Stein, G. Weiss, 
S. Ziesler. 
Organizing Committee: A. Carbery (Ed
inburgh), A. Nagel (Madison), A. Seeger 
(Madison),]. Wright (New South Wales). 
Information: To indicate an interest in at
tending the conference, to register or to 
receive future announcements, send e-mail 
to soi@rnath. wise. edu. For further infor
mation see the Website http: II conley. 
math.wisc.edul-seegerlsoil.html. 

8-9 Nonlinear Differential Equations: A 
Meeting Honoring Professor Alan Lazer 
on the Occasion of his 60th Birthday, The 
University of Miami, Coral Gables, Florida. 
(Apr. 1998, p. 535) 

8-1 2 Twenty-third Holiday Symposium: 
Algebraic Structures For Logic, New Mex
ico State University, Las Cruces, New Mexico. 
(May 1998, p. 642) 

11-14 Workshop on Coding and Cryptog
raphy, Cercle militaire St. Augustin, Paris, 
France. (Aug. 1998, p. 898) 

1 3- 16 joint Mathematics Meeting, San 
Antonio Convention Center, San Antonio, 
Texas. (Sept. 1997, p. 1031) 

1 5-16 ASL Winter Meeting (in conjunction 
with AMS meeting), San Antonio, Texas. 
(May 1998, p. 642) 

1 7-19 Tenth Annual ACM-SIAM Sympo
sium on Discrete Algorithms (SODA'99), 
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Mathematics Calendar 

Omni Inner Harbor Hotel, Baltimore, Mary
land. (Jun/Jul. 1998, p. 758) 

'' 1 8-20 Coherent Vatical Structures- Their 
Roles in Turbulence Dynamics, Research 
Institute for Mathematical Sciences, Kyoto 
University, Kyoto, Japan. 
Organizer: S. Kida, Nationallnst. for Fusion 
Sci., Oroshi-cho, Toki City, Gifu Pref. 509-
5202, Japan. 
Information: http: I /www. kurims .kyoto
u . ac . jp/workshop-e. html. 

19-231ntroductoryWorkshop in Random 
Matrix Models and their Applications, 
Mathematical Sciences Research Institute, 
Berkeley, California. (Jun/ Jul. 1998, p. 758) 

25-29 Computational Modeling in Bio
logical Fluid Dynamics, University of Min
nesota, Minneapolis, Minnesota. (Jun/ Jul. 
1998, p. 758) 

'' 2 5-29 Researches on Automorphic Forms 
and L-functions, Research Institute for 
Mathematical Sciences, Kyoto University, 
Kyoto, Japan. 
Organizer: S.-L Mizumoto, Fac. of Sci., 
Tokyo Inst. of Tech., Oh-okayama, Meguro
ku, Tokyo 152-0033, Japan. 
Information: http: I /www .kurims .kyoto
u.ac . jp/workshop-e.html. 

26-30 Fields Institute Workshop on Prob
ability in Finance, Fields Institute, Toronto, 
Canada. (Aug. 1998, p. 898) 

February 1999 

,., 1 -4 Singularity Theory and Differential 
Equations, Research Institute for Mathe
matical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: T. Fukui, Fac. of Sci., Saitama 
Univ., Shimo-ohkubo, Urawa City, Saitama 
Pref. 338-0825, Japan. 
Information: http: I /www. kurims . kyoto
u.ac . jp/workshop-e . html. 

7-11 35th Australasian Applied Mathe
matics Conference, Mollymook Golf Club, 
Ulladulla, New South Wales. (Dec. 1997, p. 
1500) 

8-1 2 Membrane Transport and Renal 
Physiology, University of Minnesota, Min
neapolis, Minnesota. (Jun/Jul. 1998, p. 758) 

1 3 Hormones, University of Minnesota, 
Minneapolis, Minnesota. (Jun/Jul. 1998, p . 
758) 

1 5-1 9 Endocrinology: Mechanism of Hor
mone Secretion and Control, University of 
Minnesota, Minneapolis, Minnesota. (Jun/Jul. 
1998, p. 758) 

22-26 Random Matrices, Statistical Me
chanics, and Integrable Systems, Mathe
matical Sciences Research Institute, Berke
ley, California. (Jun/ Jul. 1998, p. 758) 

March 1999 

,., 1-4 M/SET, International Conference on 
Mathematics/Science Education & Tech
nology, San Antonio, Texas. 
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Information: http : I /www. aace. org/ conf I 
Default . htm. 

'' 3-5 Theory and Applications of Realtime 
Computation, Research Institute for Math
ematical Sciences, Kyoto University, Kyoto, 
Japan. 
Organizer: N. Yonezaki, Graduate School 
of Information Sci. and Eng., Tokyo Inst. 
of Tech., Oh-okayama, Meguro-ku, Tokyo 
152-0033, Japan. 
Information: http : I /www. kurims. kyoto
u . ac . jp/workshop-e. html. 

5 Audition, University of Minnesota, Min
neapolis, Minnesota. (Jun/Jul. 1998, p. 758) 

7-1 3 Dirac Operators, Index Theorems 
and Numerical Invariants of Manifolds, 
Greifswald University, Germany, Island of 
Usedom. (Jun/Jul. 1998, p. 759) 

,., 7-14 Eighth International Conference on 
Geometry, Nahsholim, Israel. 
Topics: Foundations of geometry, geomet
ric algebra, discrete and combinatorial ge
ometry, convexity. Special section: Geome
try and school. 
Information: R. Artzy, e-mail: rartzy©s2. 
haifa .ac. il or]. Zaks, e-mail: jzaks©s2. 
haifa. ac. il, Dept. of Mathematics, Univ. 
of Haifa, 31905 Haifa, Israel. 

8-1 2 Audition, University of Minnesota, 
Minneapolis, Minnesota. 

1 2-1 3 AMS Southeastern Section Meet
ing, University of Florida, Gainesville, Flor
ida. (Jun/Jul. 1998, p. 759) 

1 6-2 0 1999 UAB-GIT International Con
ference on Differential Equations and 
Mathematical Physics , University of Al
abama at Birmingham, Birmingham, Al
abama. (Jun/ Jul. 1998, p. 759) 

1 8-21 AMS Central Sectional Meeting, 
University of Illinois-Urbana, Urbana, Illi
nois. (Aug. 1997, p. 846) 

20-23 ASL Annual Meeting, San Diego, 
California. (May 1998, p. 642) 

22-24 Ninth SIAM Conference on Paral
lel Processing for Scientific Computing, 
Adam's Mark San Antonio-Riverwalk Hotel, 
San Antonio, Texas. (Jun/ Jul. 1998, p. 759) 

,., 24-26 DIMACS Workshop on Mobile Net
works and Computing, DIMACS Center, 
Rutgers University, Piscataway, New Jersey. 
Organizers: B. R. Badrinath (Dept. of CS, 
Rutgers Univ.), F. Hsu (Dept. of CIS, Fordham 
Univ.), P. Pardalos (Univ. of Florida), and 
S. Rajasekaran (Univ. of Florida). 
Aim: The new challenges in designing 
software systems for mobile networks in
clude location and mobility management, 
channel allocation, power conservation, 
among some others. This workshop is 
aimed at bringing together researchers from 
academia as well as the industry who are 
working on various aspects of mobile com
puting. 
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Topics: Topics will include sensor net
works, smart spaces, field computing, chan
nel allocation, etc. 
Local Arrangements: P. Pravato, DIMACS 
Center, pravato©dimacs. rutgers. edu, tel: 
732-445-5929. 
Information: WWW:http: I I dimacs. rutger 
edu/Workshops/Mobile/index .html. Con
tact raj ©cise. ufl. edu. 

24-27 Fifth SIAM Conference on Mathe
matical and Computational Issues in the 
Geosciences, Adam's Mark San Antonio
RiverwalkHotel, SanAntonio, Texas. (Jun/Jul 
1998, p. 759) 

2 5-26 Third International Multidisciplin
ary Congress in Quality and Reliability, 
Paris, France. (Aug. 1998, p. 899) 

April 1999 

7-9 Fourth International Conference on 
Typed Lambda Calculi and Applications 
(TLCA'99), !'Aquila, Italy. (Jun/ Jul. 1998, p. 
759) 

1 0-11 AMS Western Sectional Meeting , 
University of Nevada, Las Vegas, NV. (Apr. 
1997, p. 481) 
Information: W. Drady, 1-1sd©ams. org. 

1 2-1 5 Nonlinear Evolution Equations and 
Wave Phenomena: Computation and The
ory, Athens, Georgia. (Apr. 1998, p. 535) 

'' 1 7- 18 Riviere-Fabes Symposium on Anal
ysis and POE, University of Minnesota, 
Minneapolis, Minnesota. 
Organizers: M. Jodeit, W. Littman, W. M. Ni. 
Main Speakers: ]. Bourgain, C. Kenig. 
Information: School of Mathematics, Uni
versity of Minnesota, 206 Church Street S.E., 
127 Vincent Hall, Minneapolis, MN 55455; 
tel: 612-625-5591, jodeit@math.umn.edu, 
or Web page: http: I /www .math. umn. edu/. 

1 7-1 9 Weekend Algebra Conference, Uni
versity of Southern Mississippi, Hatties
burg, Mississippi. (Jan. 1998, p . 113) 

19-23 Local Interaction and Global Phe
nomena in Vegetation and Other Systems, 
University of Minnesota, Minneapolis, Min
nesota. (Jun/Jul. 1998, p. 759) 

24-25 AMS Eastern Sectional Meeting, 
State University of New York, Buffalo, NY. 
(Apr. 1997, p. 481) 
Information: R. Cascella, rgc@ams. org. 

May 1999 

1 0-1 2 Sixth SIAM Conference on Opti
mization, Radisson Atlanta Hotel, Atlanta, 
Georgia. (Jun/Jul. 1998, p. 760) 

1 2-1 5 1999 SIAM Annual Meeting, Radis
sonAtlantaHotel, Atlanta, Georgia. (Jun/Jul. 
1998, p. 760) 

1 3-14 Introduction to Epidemiology and 
Immunology, University of Minnesota, Min
neapolis, Minnesota. (Jun/ Jul. 1998, p. 760) 

'' 14-1 6 BLMS'99, joint meeting of the Lon
don Mathematical Society and the Belgian 
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Mathematical Society, Universite Libre de 
Bruxelles, Brussels, Belgium. 
Scientific Program: There will be four ple
nary lectures (on Saturday and Sunday 
morning) and four parallel sessions of eight 
40-minute lectures (on Friday and Saturday 
afternoon). 
Sessions and Organizers: Algebraic geom
etry and mathematical logic: ]. Denef (K. 
U. Leuven), W. A. Hodges (Queen Mary and 
Westfield College, London) and C. Michaux 
(U.M.H., Mons). Combinatorics and finite 
geometries: P. Cameron (Queen Mary and 
Westfield College, London) and ]. Thas (U. 
Gent). Differential geometry and mathe
matical physics: N. ]. Hitchin (Oxford) 
and L. Lemaire (U.L. Bruxelles). Stochas
tic mathematics: M. Hallin (U.L. Bruxelles), 
W. S. Kendall (Warwick), and N. Veraverbeke 
(L.U.C., Diepenbeek). 
Local Organizing Committee: L. Lemaire, 
]. Leroy, M. Parker, Campus Plaine ULB., 
Boulevard du Triomphe, C. P. 218/01 , B-
1050 Bruxelles; e-mail: leroy@ulb. ac. be; 
tel: 32-2-650-58-45; fax: 32-2-650-58-67. 
Information: A second announcement with 
further details about the program will be 
sent sometime in October 1998. To re
ceive this announcement, send a request 
to:]. Leroy, Campus Plaine ULB, C. P. 218/01, 
Boulevard du Triomphe, B-1050 Brussels, 
e-mail: leroy@ulb. ac . be; tel: 32-2-650-58-
45; fax: 32-2-650-58-67. 

17-21 Mathematical Approaches for Em
erging and Reemerging Infectious Dis
eases, University of Minnesota, Minneapo
lis, Minnesota. (Jun/ Jul. 1998, p. 760) 

24-28 Fifth SIAM Conference on Appli
cations of Dynamical Systems, Snowbird 
Ski and Summer Resort, Snowbird, Utah. 
(Jun/Jul. 1998, p. 760) 

26-28 Crystallographic Groups and their 
Generalizations II, K. U. Leuven (Campus 
Kortrijk), Kortrijk, Belgium. (Aug. 1998, p. 
899) 

'' 26-29 Third International Conference on 
Dynamic Systems and Applications, At
lanta, Georgia. 
General Topics: Theoretical and numerical 
methods in the areas of differential equa
tions, integral equations, discrete analogs 
of these equations, and applications of 
these equations to various sciences and 
engineering. 
Contributed Papers: Authors of contrib
uted papers are requested to submit, before 
February 15, 1999, an abstract containing 
the topic of talk, a summary of talk (not 
exceeding half typed page), full address of 
each author, along with telephone and fax 
numbers, and e-mail addresses. 
Deadlines: Abstract of contributed paper: 
February 15, 1999; Camera-ready paper for 
proceedings: August 30, 1999. 
Registration : Pre-registration by March 30, 
1999 (U.S. $125.00, students: U.S. $100.00); 
Registration after March 31, 1999: U.S. 
$150.00, students: U.S. $125.00. Registra
tion includes copy of the abstracts, confer-
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ence proceedings, and coffee & snack. A 
banquet will be held May 27, 1999; cost: 
u.s. $30. 
Proceedings: Publication in the conference 
proceedings of the papers submitted to 
conference is subject to submitting the 
paper before the deadline, acceptance of 
the paper, and registration of one of the 
authors of the article. Publication of the 
proceedings is expected to be summer 2000. 
Accommodation: Selected motels in down
town Atlanta, and Morehouse dormitory 
(details in the second announcement). 
Information: Conference address: M. San
bandham, ICDSA, Department of Mathe
matics, Morehouse College, Atlanta, GA 
30314; tel: 404-215-2614, fax: 770-451-
0453; e-mail: icdsa@yahoo. com; http : I I 
www. dynamicpublishers . com/. To receive 
the second announcement send your name 
and address before December 1, 1998. 

,., 31-June 4 Turku Symposium on Num
ber Theory in Memory of Kustaa lnkeri, 
University of Turku, Finland. 
Focus: This conference is dedicated to the 
memory of Kustaa Inkeri (1908-1997), pro
fessor of mathematics at the Univ. ofTurku, 
1950-1972 and the founder of the number 
theoretic research tradition in Finland. The 
subject of the conference will be number 
theory in a broad sense with applications. 
Topics: An essential part of the program 
will consist of survey lectures on topics 
of general and actual interest. In addition, 
all participants are invited to give talks. 
These may be of a more specialized na
ture, concerning areas such as algebraic 
number theory, analytic number theory, 
Diophantine approximations and transcen
dence, Diophantine problems, elementary 
number theory, applied, algorithmic and 
computational number theory. 
Invited participants: The following num
ber theorists have already agreed to partic
ipate and give invited talks: P. Bundschuh 
(Cologne), G. Frey (Essen), M. N. Huxley 
(Cardiff), A. Ivic (Beograd), Y. Motohashi 
(Tokyo), W. Narkiewicz (Wroclaw), A. vander 
Poorten (Sydney), P. Ribenboim (Kingston). 
Fees: The registration fee will be FIM 300 if 
it is paid before January 31, 1999; otherwise 
it is FIM 400. 
Organizers: M. Jutila, T. Metsaenkylae. 
Pre-Registration: Everybody interested in 
the second announcement (to be sent in 
Fall 1998), and possibly in giving a talk, 
is requested to pre-register by October 31, 
1998. 
Information: For more information and for 
a pre-registration form, see the Web page 
http ://www.utu . fi/ml/matlts/symp/, or 
contact either of the organizers, address: 
Department of Mathematics, University of 
Turku, FIN-20014, Turku, Finland; e-mail: 
matti. jutila@utu . fi ortaumets@utu. fi. 

june 1999 

7-11 From Individual to Aggregration: 
Modeling Animal Grouping, University of 
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Minnesota, Minneapolis, Minnesota. (Jun/Jul. 
1998, p. 760) 

7-11 Random Matrices and Their Appli
cations: Quantum Chaos, GUE Conjecture 
for Zeros of Zeta Functions, Combina
torics, and All That, Mathematical Sci
ences Research Institute, Berkeley, Califor
nia. (Jun/Jul. 1998, p. 760) 

'' 7-1 1 Second IMACS Conference on Monte 
Carlo Methods, Varna, Bulgaria. 
Aim: The purpose of the seminar is to pro
vide a forum for the presentation of recent 
advances in the analysis, implementation, 
and applications of Monte Carlo simulation 
techniques and, in particular, to stimulate 
the exchange of information between spe
cialists in these areas. 
Topics: The topics should cover both the
oretical developments (random numbers, 
quasi-MC methods, numerical MC meth
ods, statistical analysis, variance reduc
tion, perturbation techniques, MC error 
analysis) and application fields (particle 
transport, reliability analysis, quantum me
chanics, statistical physics, stimulation of 
random processes and fields) . 
Information: http: I /copern. acad . bg/ 
mcm99/dbase2.htmlor send e-mail to: 
imacs99@copern.acad .bg. 

'' 1 3-1 7 Conference on The Mathematics 
of Public-Key Cryptography, The Fields 
Institute, Toronto, Ontario, Canada. 
Organizing Committee: A. Odlyzko (AT&T, 
Florham Park), G. Walsh (Univ. of Ottawa), 
H. Williams (Certicom Corporation, Missis
sauga). 
Scope: In recent years there has been an 
enormous growth in the implementation 
of public-key cryptography, both in gov
ernment and in industry. Many developers 
are currently providing information secu
rity Technology based on the concept of 
public-key cryptography. The level of secu
rity provided by this cryptography depends 
on the difficulty of certain mathematical 
problems, specifically integer factorization 
and the computation of discrete logarithms 
in finite abelian groups. Although there 
has been an increase in the amount of 
research devoted to this topic, it is the pur
pose of this conference to promote further 
research in order to increase our under
standing of the level of security provided 
by these cryptosystems. Efficient imple
mentation of public-key systems is another 
important aspect of this research area. 
Topics: The content of the meeting is in
tended to include most areas of compu
tational number theory, but with an un
derlying common thread toward furthering 
the knowledge of the connections to the 
mathematics of public-key cryptography. 
Invited Speakers: E. Bach (Univ. of Wiscon
sin), ]. Buchmann (Technische Universitdt 
Darmstadt), D. Coppersmith (IBM Research), 
G. Frey (Universitat Gesamthochschule Es
sen), N. Koblitz (Univ. of Washington), 
A. Lenstra(Citibank, Parsippany), A. Menezes 
(Univ. of Waterloo), F. Morain (Ecole Poly-
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technique, LIX), H. Niederreiter (Austrian 
Academy of Sciences), C. Pomerance (Univ. 
of Georgia), H. te Riele (Centrum voor 
Wiskunde en Informatica), 0. Schirokauer 
(Oberlin College), C. P. Schnorr (Universitdt 
Frankfurt), V. Shoup (IBM Zurich Research 
Laboratory), A. Stein (Univ. of Manitoba), 
P. Van Oorschot (Entrust Technologies), 
S. Vanstone (Certicom Corporation, Missis
sauga). 
Call for Papers: There will be room for 
20-minute contributed talks. Extended ab
stracts of proposed talks should reach the 
general chair, G. Walsh, gwalsh@j eanne . 
mathstat. uottawa. caby January 15,1999. 
Funding: There will likely be some funding 
available to cover local expenses for those 
who are eligible to apply. This is meant 
primarily for graduate students, postdocs, 
and participants without access to travel 
funds otherwise. 
Sponsor: Certicom Corporation, Commu
nications Security Establishment, Entrust 
Technologies, The Fields Institute for Re
search in Mathematical Sciences, and RSA 
Data Security. 
Information: Please contact the Institute 
at: The Fields Institute, 222 College Street, 
Toronto, Ontario MST 3]1, Canada; tel: 
416-348-9710; fax: 416-348-9385; e-mail: 
publickey@fields. utoronto. ca; Website: 
http : //www.fields .utoronto.ca. 

1 7-20 Mathematics in Physics and Com
puter Science (Cooperation project be
tween scientists from the CIS and Ger
many), Technische Universitaet Berlin, Ger
many. (Aug. 1998, p. 899) 

'' 25.-30 Intermediate questions of Model 
Theory and Universal Algebra, Novosi
birsk State Technical University & Math. 
Institute of Siberian branch of Academy of 
Russia, Novosibirsk, Russia. 
Organizers: V. A. Gorbunov, E. A. Palutin, 
A. G. Pinus, K. N. Ponomaryov. 
Topics: Universal algebra, model theory, 
group and fields theories. 
Information: e-mail: algebra@nstu.nsk. 
su. 

* 29-July 3 Theory and Mathematics in 
Biology and Medicine (TMBM99), Vrije 
Universiteit, Amsterdam, The Netherlands 
Aim: The international conference on The
ory and Mathematics in Biology and Medicine 
1999 aims to stimulate collaboration be
tween mathematicians and bioscientists 
and to act as the main forum for the ex
change of recent research results and new 
perspectives in the fields of Theoretical Bi
ology and Medicine. This is the 4th of the 
official meetings, taking place every 3 years 
under auspices of the European Society 
for Mathematical and Theoretical Biology 
(ESMTB). In addition, it will be joint with the 
annualmeetingoftheSocietyforMathemat
ical Biology (SMB). The Netherlands Society 
for Theoretical Biology is responsible for 
the local organization. Through these links, 
this will be the first World Congress devoted 
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to a rapidly growing, interdisciplinary do
main of science where experimental biology 
and medicine, biochemistry, mathematics, 
computational science, physics and various 
fields of technology all come together. 
Program: The conference will cover the 
theory and mathematics from all disci
plines within Biology and Medicine, includ
ing immunology, epidemiology, evolution, 
ecology, molecular biology, cell signalling, 
tumor growth and treatment, morphogene
sis, pattern formation, metabolic modeling, 
protein folding, neuromodeling, compu
tational biology, cardiovascular modeling, 
and biomechanics. In addition, special ses
sions will be organized around focused top
ics that are particularly new or rapidly gain
ing importance. Participants are strongly 
encouraged to forward suggestions regard
ing the scientific program to: tmbm99@bio. 
vu. nl. Please mail suggestions as soon as 
possible, but no later than August 15, 1998. 
Scientific Committee: Z. Agur, W. Alt, 
A. Goldbeter, L. Gross, M. Gyllenberg, R. Hein
rich, A. Herz, P. Hogeweg, Y. Iwasa, V. Kri
van, Y. Kuznetsov, A. Perelson, A. Pugliese, 
C. Sander, A. Stevens. 

Submissions must be directed to the in
dividual conferences. Parallel submissions 
are not allowed: a paper may not be submit
ted to more than one of the participating 
conferences. Calls for papers and call for 
workshop proposals will be issued in the 
near future. 
Information: Additional information re
garding the participating meetings will 
be posted on the FLoC Web page later 
this spring- http: I /www. cs. bell-labs. 
com/-libkin/floc99/. 
Steering Committee: A. Asperti (RTA), 
F. Giunchiglia (conference chair), L. Libkin 
(publicity chair), E. Moggi (LICS) S. R. della 
Rocca (LICS), J. Sifakis (CAY), P. Traverso 
(CADE), M. Y. Vardi (chair). 

5-9 The Fourth International Congress 
on Industrial and Applied Mathematics, 
Edinburgh, Scotland. (Dec. 1997, p. 1500) 

12-17 JourneesArithmetiques 1999,Rome, 
Italy. (May 1998, p. 642) 

7-17 Emerging Applications of Dynami
cal Systems, University of Minnesota, Min
neapolis, Minnesota. (Mar. 1998, p . 427) 

Organizing Committee: A. de Roos, F. van '' 2 5-August 7 The 14th International Con-
den Bosch, P. Doucet, 0. Diekmann, P. Hac- terence on Banach Algebras, Pomona Col-
cou, H. Heesterbeek, L. Hemerik, J Kaan- lege, Claremont, California. 
dorp, C. de Kovel, M. Kretzschmar, B. Kooi, Focus: This series of conferences on the 
M. Luger, J van Pelt, H. Westerhoff. general theory of Banach algebras and re-
lnformation: For more information please lated areas of mathematics began at UCLA 
visit the following web-site: http://www. inl974andhascontinued,withthemostre-
bio . vu . nl/tmbm99, or contact the Confer- cent conferences having been in Newcastle, 
ence Service of the Vrije Universiteit Amster- England, in 1995, and Blaubeuren, Germany, 
dam, VU Conference Service, De Boelelaan in 1997. The title of the 14th international 
llOS, 1081 HV Amsterdam, The Nether- conference will be: "Banach Algebras and 
lands; Phone: +31-(0)20-4445790, Fax: +31- Operators on Banach Spaces". 
(0)20-4445825;e-mail:vu_conference@dienst. Program: There will be approximately 50 
vu. nl. talks, each 30 or 60 minutes long, on 

july 1999 

'' 2-1 0 The 1999 Federated Logic Confer
ence (FloC '99), Trento, Italy. 
Focus: In 1996, as part of its Special Year on 
Logic and Algorithms, DIMACS hosted the 
first Federated Logic Conference (FLoC). It 
was modeled after the successful Federated 
Computer Research Conference (FCRC) and 
brought together synergetic conferences 
that apply logic to computer science. This 
is the second Federated Logic Conference 
(FLoC '99) and is hosted by ITC-IRST. 
Conference Participation: The following 
conferences will participate in FLoC: Con
ference on Automated Deduction (CADE), 
Conference on Computer-Aided Verifica
tion (CAY), IEEE Symposium on Logic in 
Computer Science (LICS), and Conference 
on Rewriting Techniques and Applications 
(RTA). LICS and RTA will be held in par
allel during the first four days of FLoC. 
CADE and CA V will be held during the last 
four days. Preconference workshops will 
be held on June 29-July 1, mid conference 
workshops and excursions will be held on 
July 6, and postconference workshops will 
be held on July ll-12. Plenary events in
volving all the conferences are planned. 
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Monday through Friday of both weeks of the 
conference. There will also be several hours 
each afternoon for informal interaction 
among participants. 
Organizing Committee: W. G. Bade (U.C. 
Berkeley), P. C. Curtis (U.C.L.A.), H. G. Dales 
(Univ. of Leeds), S. Grabiner (Pomona Col
lege), M. Thomas (California State Univ., 
Bakersfield). 
Information: If you are interested in at
tending the conference, please contact 
S. Grabiner (at SGRABINER@POMDNA. EDU) or 
M. Thomas (at BA99@CS. CSUBAK. EDU). Fur
ther information can also be found on 
our Web site http : I /www. cs. csubak . edu/ 
-ba99/. 

'' 26-30 ENUMATH 99 - Third European 
Conference on Numerical Mathematics 
and Advanced Applications, University of 
Jyvaskyla, Jyvaskyla, Finland. 
Program Committee: F. Brezzi (Italy), M. Feis
tauer (Czech Republic), R. Glowinski (USA/ 
France), R. J eltsch (Switzerland), Yu. Kuznetsov 
(USA/ Russia), J. Periaux (France), R. Ran
nacher (Germany). 
Scientific Committee: 0 . Axelsson (Nether
lands), H. G. Bock (Germany), C. Canuto 
(Italy), M. Griebel (Germany), C. Johnson 
(Sweden), G. Kobelkov (Russia), U. Langer 
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(Austria), P. Le Tallec (France), K. W. Morton 
(UK), P. Neittaanmaki (Finland), 0 . Piron
neau (France), D. Talay (France), W. Wend
land (Germany). 
Local Organizing Committee: T. Karkkainen, 
P. Neittaanmaki, T. Rossi, P. Tarvainen, 
T. Tiihonen. 
Aim: The ENUMATH conferences were es
tablished in 1995 in orderto provide a forum 
for discussion on recent aspects of numer
ical mathematics. They seek to convene 
leading experts and young scientists with 
special emphasis on contributions from Eu
rope. Recent results and new trends in the 
analysis of numerical algorithms as well as 
their application to challenging scientific 
and industrial problems will be discussed. 
Apart from theoretical aspects, a major 
part of the conference will be devoted 
to numerical methods for interdisciplinary 
applications . 
Program: The program of the conference 
will consist of about 10 invited lectures; 
about 10 minisymposia on specific topics; 
contributed papers (oral presentation); a 
poster session. 
Second Announcement: The second an
nouncement and call for papers with 
information about invited speakers, 
planned minisymposia, submission of 
contributions, registration fee and social 
programme, etc. will be sent out in October 
1998. 
Information: Contact E. Laiho-Logren, Sec
retary ENUMATH 99, Department of Math
ematics, Univ. of Jyvaskyla, P.O. Box 35, 
FIN-40351 Jyvaskyla, Finland; tel: +358-
14-602732; fax: +358-14-602731/+358-14-
602771; e-mail: enumath9911lmath.jyu . fi. 
Up-to-date information about the END
MATH 99 Conference is available at: http: 
I lwww. math . jyu. filenumath. 

August1999 

'' August-December MSRI Program in Ga
lois Groups and Fundamental Groups, 
Mathematical Sciences Research Institute, 
Berkeley, California. 
Focus: This program brings together two 
areas of mathematics that each concern 
symmetry-symmetry in algebra, in the 
case of Galois theory; and symmetry in ge
ometry, in the case of fundamental groups. 
In each of these two situations, mathemat
ical objects can be studied by examining 
the forms that their symmetries can take. 
This MSRl program will consider how these 
two situations can interact, so that algebra 
can be used in the service of geometry, and 
vice versa, in order to study problems that 
would otherwise be intractable. 
Organizing Committee: E. Bayer, M. Fried, 
D. Harbater, Y. Ihara, B. H. Matzat, M. Ray
naud, ]. Thompson. 
Information: For more details and infor
mation on how to apply, see http: I lwww. 
msri .org. 

'' August-May 2000 MSRI Program in Non
commutative Algebra, Mathematical Sci-

SEPTEMBER 1998 

ences Research Institute, Berkeley, Califor
nia. 
Focus: A striking change in noncommu
tative algebra over the last decade has 
been the emphasis on the study of con
crete examples-frequently those that have 
arisen in neighboring areas-rather than 
on the abstract theory. This has led to sig
nificant and unexpected interactions both 
within algebra and between algebra and 
other areas. The program will be based 
on these developments and interactions, 
concentrating on: noncommutative alge
braic geometry, Hopf algebras, algebraic 
aspects of representation theory and quan
tum groups, Lie and Jordan algebras, com
binatorial methods and computation in 
algebra, and classical ring theory, includ
ing finite and infinite dimensional rings and 
polynomial identity rings. The program will 
promote interactions among researchers in 
these overlapping areas. 
Program Committee: M. Artin, S. Mont
gomery, C. Procesi, L. Small, T. Stafford, 
E. Zelmanov. 
Information: For information on how to 
apply, see http: I lwww. msri. or g. 

2-1 3 IMA Summer Program: IMA Work
shop on Codes, Systems and Graphical 
Models, University of Minnesota, Minneap
olis, Minnesota. (JuniJul. 1998, p. 760) 

9-1 4 Gyorgy Alex its Memorial Confer
ence, Budapest, Hungary. (Jun/Jul. 1998, p. 
760) 

1 9-21 20th Anniversary of Boundary El
ements Conference (BEM 20), University 
of Central Florida, Orlando, Florida. (Mar. 
1998, p. 427) 

2 3-2 71 nternational Conference on Topol
ogy and its Applications, Kanagawa Uni
versity, Yokohama, Japan. (Aug. 1998, p. 
899) 

September 1999 

'' 1-3 First International Conference on the 
Integration of Dynamics, Monitoring and 
Control (DYMAC 99), Manchester, United 
Kingdom. 
Topics: Integrating dynamics, condition 
monitoring and control for the twenty-first 
century. Dynamics: Linear and nonlinear 
dynamics; noise; vibro-acoustics; dynamic 
testing and identification; smart structures. 
Control: advanced control; model predictive 
control; intelligent control; active control of 
noise and vibration; process control; adap
tive control. Condition monitoring: condi
tion based maintenance; fault diagnosis; 
fault detection; risk assessment; structural 
health monitoring. Integration and sup
porting technology: smart sensors; field
bus; metrology; advanced signal process
ing; neural networks; multivariate statistics; 
data compression and fusion; optimisation; 
system identification. 
Call for Papers: Authors are invited to 
submit an abstract (400-800 words) by 
January 15, 1999, to: A Starr, Conference 
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Secretary, DYMAC'99, Manchester School 
of Engineering, The University of Man
chester, Oxford Road, Manchester Ml3 
9PL, UK; tel: (+44) 161-275-4302; fax: (+44) 
161-275-4346; e-mail: andrew . starrl!lman. 
ac.uk; Web: http : llwww . eng.man.ac.ukl 
mechldymac99 . htm. 

14-16 ElectriMACS-Conference on Elec
trical Machines, Converters and Systems, 
Lisbon, Portugal. (Apr. 1998, p. 535) 

October 1999 

2-3 AMS Eastern Sectional Meeting, Prov
idence College, Rhode Island. (Sept. 1997, 
p. 1031) 
Information: R. Cascella, e-mail: rgcl!lams. 
or g. 

8-1 0 AMS Central Sectional Meeting, Uni
versity of Texas, Austin. (Sept. 1997, p. 
1031) 
Information: W. Drady, e-mail: wsdl!lams. 
or g. 

january 2000 

1 9-22 Joint Mathematics Meeting, Sher
aton Washington Hotel & Omni Shoreham 
Hotel, Washington, District of Columbia. 
(Sept. 1997, p. 1031) 

March 2000 

'' 6-1 7 Homogenization and Effective Me
dia Theories, Mathematical Sciences Re
search Institute, Berkeley, California. 
Focus: This workshop will focus on the 
development of models for composite ma
terials, and their treatment by mathemati
cal and computational methods. Composite 
materials have clearly become a very central 
area of study in mechanics and computa
tional mechanics, and the last 15-20 years 
have also seen an ever-increasing use of 
highly sophisticated mathematical tools. 
Organizing Committee: M. Vogelius 
(chair), I. Babuska, B. Kohn, M. Luskin, and 
S. Torquato. 
Information: For more information, visit 
http:llwww.msri.org. 

'' 20-31 Superconvergence in Finite Ele
ment Methods, Mathematical Sciences Re
search Institute, Berkeley, California. 
Focus: Superconvergent points are special 
points at which we can guarantee that the 
error is of higher order, r+p for some pos
itive p (often, p=1). In principle, one could 
talk about superconvergence in a particular 
problem, but most work is aimed at broad 
classes of problems. Typically one looks for 
conditions on the finite element mesh that 
will, together with smoothness assump
tions on the partial differential equation, 
guarantee the existence of superconvergent 
points. If one knows enough such points 
one may use them to construct, in a local 
fashion, an approximation which is bet
ter everywhere, a so called patch recovery. 
This better approximation may then play 
the role of the "exact" solution and com-
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paring it with the original approximation 
then furnishes an a posteriori estimate of 
the error in the original approximation. 

The problem of a priori identifying su
perconvergent points is part of the broader 
problem area of higher order recovery tech
niques (or postprocessing), and also of the 
area of a posteriori error estimation. 

As is common in applied mathemat
ics, the theories cover only a portion of 
problems and methods of use and interest. 
E.g., little is known about superconvergence 
in mixed finite element methods, and some 
of the general theories do not apply at the 
boundary of the underlying domain; this 
is unfortunate since, in many calculations, 
quantities on the boundary are of main 
interest. 

At the workshop, there will be a mix 
of senior and junior researchers interested 
in the theoretical and practical aspects of 
superconvergence and related fields. It is 
hoped that fundamental practical and the
oretical problems can be identified and 
stock taken of appropriate tools for attack
ing them. 
Organizers: I. Babuska, R. Lazarov, 
L. Wahlbin. 
Information: For more information, visit 
http:llwww.msri .org. 

April 2000 

' 1 7-28 Elastic Shells: Modeling, Anasly
sis and Numerics, Mathematical Sciences 
Research Institute, Berkeley, California. 
Focus: Elastic shells are thin curved solid 
bodies which resist deformation owing to 
both the material of which they are com
posed and to their shape. They are ex
tremely important in structural mechanics 
and engineering because a well-designed 
shell can sustain large loads with remark
ably little material. For this reason, shells 
are a favored structural element in both 
natural and man-made constructions. The 
way a shell responds to external and inter
nal forces and displacements is determined 
by a complex coupling of the mechanical 
properties of the material and the shell's 
geometry. Beginning in the late nineteenth 
century, and especially during the past few 
decades, there have been intense efforts 
to derive an accurate mathematical theory 
of shells. Such a theory is essential to the 
accurate prediction of shell behavior and 
to the design of shells optimally suited to 
an application. 
Organizers: D. N. Arnold (Penn State), 
I. Babuska (Austin), F. Brezzi (Pavia), P. Cia
rlet (Paris), and]. Pitkaranta (Helsinki). 
Information: For more information, visit 
http :llwww. msri.org. 

7-9 AMS Central Sectional Meeting, Uni
versity of Notre Dame, Notre Dame, Indiana. 
(Sept. 1997, p. 1031) 
Information: W. Drady, e-mail: wsd@ams. 
or g. 
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june 2000 

1 2-1 5 Integral Methods in Science and 
Engineering (I MSE2000), Banff Conference 
Centre, Banff, Alberta, Canada. (Oct. 1997, 
p. 1158) 

july 2000 

19-26 The Third World Congress of Non
linear Analysts (WCNA-2000), Catania, 
Italy. (Feb. 1998, p. 296) 

August 2000 

'' August-December MSRI Program in Al
gorithmic Number Theory, Mathematical 
Sciences Research Institute, Berkeley, Cali
fornia. 
Focus: Number theory has always been 
intertwined with computation, and over 
the last 20 years the influx of new ideas, 
concerns, and techniques has continued un
abated. Its interconnections with cryptog
raphy, arithmetic algebraic geometry and 
theoretical complexity, make algorithmic 
number theory an ideal MSRJ topic at this 
time. Specific areas of active interest are 
elliptic curves, factoring, lattice basis re
duction, discrete logarithms, higher genus 
curves, and finite fields. There are tensions 
here: between explicit computations and 
asymptotic questions of complexity; be
tween elementary and advanced methods; 
between practical considerations and, in 
the case of cryptography, abstract notions 
of "security". These tensions provide a rich 
source of inspiration and will encourage in
teraction between disparate groups. These 
programs will be sequenced as above in 
overlapping segments. 
Program Committee: ]. Buhler, H. Lenstra. 
Information: For more details, visit http : 
I lwww. msri. org. 

*August-May MSRI Program in Operator 
Algebras, Mathematical Sciences Research 
Institute, Berkeley, California. 
Focus: Since the 1984-85 MSRI program 
in operator algebras, developments have 
continued at a rapid pace, and interactions 
with other fields such as elementary particle 
physics and quantum groups continue to 
grow. 
Topics: These topics will be emphasized: 
noncommutative geometry; simple C* alge
bras; noncommutative dynamical systems; 
subfactors; quantization; algebraic quan
tum field theory; free probability theory; 
operator spaces. These programs will be se
quenced as above in overlapping segments. 
Program Committee: A. Cannes, E. G. Ef
fros, U. Haagerup, M. A. Rieffel (co-chair), 
D. Voiculescu (co-chair). 
Information: For more details, visit http: 
I lwww. msri. org. 

7-12 Nevanlinna Colloquium, University 
of Helsinki, Helsinki, Finland. (May 1998, p. 
642) 

january 2001 

'' january-May MSRI Program in Spectral 
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Invariants-Analytic and Geometric As
pects, Mathematical Sciences Research In
stitute, Berkeley, California. 
Focus: The past few decades have witnessed 
many new developments, centered around 
the study of new spectral invariants and 
their application to problems in conformal 
geometry, classification of 4-manifolds, in
dex theory and other topics. This program 
will bring together people working on dif
ferent aspects of the various problems in 
these areas, to appraise the current status 
of development, to encourage interactions 
among these different points of view, and 
to assess future directions. 
Program Committee: S.-Y.A. Chang,R.Mazzeo. 
Information: For more details, visit http: 
I lwww .msri. org. 

1 0-1 3 joint Mathematics Meeting, New 
Orleans Marriott & ITT Sheraton New Or
leans Hotel, New Orleans, Louisiana. (Sept. 
1997, p. 1031) 

March 2001 

1 6-1 8 AMS Southeastern Sectional Meet
ing, University of South Carolina, Columbia, 
South Carolina. (Jan. 1998, p. 113) 

October 2001 

1 3-14 AMS Eastern Sectional Meeting, 
Williams College, Williamstown, Massachu
setts. (Sept. 1997, p . 1031) 
Information: R. Cascella, e-mail: rgc@ams . 
or g. 

VOLUME 45, NUMBER 8 



New Publications 
Offered by the AMS 

Algebra and Algebraic 
Geometry 

New Directions in 
Dirichlet Forms 
Jiirgen jost, Max Planck 
Institute for Mathematics, 
Leipzig, Germany, 
Wilfrid Kendall, University of 
Warwick, Coventry, England, 
Umberto Mosco, University of 
Rome "La Sapienza", Italy, 
Michael Rockner, University 
of Bielefeld, Germany, and 

Karl-Theodor Sturm, University of Bonn, Germany 

The theory of Dirichlet forms brings together methods and 
insights from the calculus of variations, stochastic analysis, 
partial differential and difference equations, potential theory, 
Riemannian geometry and more. This book features contribu
tions by leading experts and provides up-to-date, authoritative 
accounts on exciting developments in the field and on new 
research perspectives. Topics covered include the following: 
stochastic analysis on configuration spaces, specifically a 
mathematically rigorous approach to the stochastic dynamics 
of Gibbs measures and infinite interacting particle systems; 
subelliptic POE, homogenization, and fractals; geometric 
aspects of Dirichlet forms on metric spaces and function 
theory on such spaces; generalized harmonic maps as 
nonlinear analogues of Dirichlet forms , with an emphasis on 
non-locally compact situations; and a stochastic approach 
based on Brownian motion to harmonic maps and their regu
larity. 

Various new connections between the topics are featured, and 
it is demonstrated that the theory of Dirichlet forms provides 
the proper framework for exploring these connections. 
Titles in this series are co-published with International Press, 
Cambridge, MA. 

Contents: j. jost, Nonlinear Dirichlet forms; W. S. Kendall, 
From stochastic parallel transport to harmonic maps; 
U. Mosco, Dirichlet forms and self-similarity; M. Rockner, 
Stochastic analysis on configuration spaces: Basic ideas and 

recent results; K.-T. Sturm, The geometric aspect of Dirichlet 
forms. 

AMS/IP Studies in Advanced Mathematics, Volume 8 

September 1998, 277 pages, Hardcover, ISBN 0-8218-1061-8, 
LC 98-25202, 1991 Mathematics Subject Classification: 31C25; 
35]20, 58E20, 47H20, 60]35, All AMS members $39, List $49, 
Order code AMSIP I BN 

ME1Y!9IRS 
Amerlcon ~lnthemntklll Society 

Bosonic Construction of 
Vertex Operator Para-A1gebras 

from Symplectic Affine 
Kac-Moody Algebras 

Michael David Weiner 

AmerlcnnMothomotlcoiS<Ielety 

Bosonic Construction 
of Vertex Operator 
Para-Algebras from 
Symplectic Affine 
Kac-Moody Algebras 
Michael David Weiner, 
Pennsylvania State University, 
Altoona 

Inspired by mathematical structures 
found by theoretical physicists and by the desire to under
stand the "monstrous moonshine" of the monster group, 
Borcherds, Frenkel, Lepowsky, and Meurman introduced the 
definition of vertex operator algebra (VOA). An important part 
of the theory of VOAs concerns their modules and intertwining 
operators between modules. Feingold, Frenkel, and Ries 
defined a structure, called a vertex operator para-algebra 
(VOPA), where a VOA, its modules and their intertwining oper
ators are unified. 

In this work, for each n ~ 1, the author uses the bosonic 
construction (from a Weyl algebra) of four level - 1/ 2 irre
ducible representations of the symplectic affine Kac-Moody Lie 
algebra dll. They define intertwining operators so that the 
direct sum of the four modules forms a VOPA. This work 
includes the bosonic analog of the ferrnionic construction of a 
vertex operator superalgebra from the four level 1 irreducible 
modules of type D~ll given by Feingold, Frenkel, and Ries. 
While they get only a VOPA when n = 4 using classical triality, 
the techniques in this work apply to any n ~ 1 . 

Contents: Introduction; Bosonic construction of symplectic 
affine Kac-Moody algebras; Bosonic construction of symplectic 
vertex operator algebras and modules; Bosonic construction of 
vertex operator para-algebras; Appendix; Bibliography. 

Memoirs of the American Mathematical Society, Volume 135, 
Number 644 

Continued 
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September 1998, 106 pages, Softcover, ISBN 0-8218-0866-4, 
LC 98-26523, 1991 Mathematics Subject Classification: 17B69; 
81R10, 81T40, Individual member $24, List $40, Institutional 
member $32, Order code MEM0/135/644N 

I 

ME1Y!91RS 
Amuloan Math~rn&tl<:ml Sncldy 

Basic Almost-Poised 
Hypergeometric Series 

CHU Wenchang 

AmuloMMathrmoUcalSoclety 

Basic Almost-Poised 
Hypergeometric 
Series 
Chu Wenchang, Dalian 
University of Technology, 
People's Republic of China 

This work is dedicated to extensive 
research on basic almost-poised 
hypergeometric series. Approximately 
200 formulas are established. Their 

applications to bilateral series, q-Clausen formulae, and 
Rogers-Ramanujan identities are provided. 

Contents: Introduction; Basic almost poised series; The q
Whipple transformations; Bilateral almost-poised evaluations; 
The Rogers-Ramanujan identities; The q-Clausen-Orr-formulae; 
Appendix: Mathematica program. 

Memoirs of the American Mathematical Society, Volume 135, 
Number 642 

September 1998, 99 pages, Softcover, ISBN 0-8218-0811-7, 
LC 98-25203, 1991 Mathematics Subject Classification: 33C20, 
33D20; 05A19, 05A30, Individual member $23, List $39, 
Institutional member $31 , Order code MEM0/135/642N 

Analysis 

Translations of 

M ATHEMATICAL 
MONOGRAPHS 

Calculus of Variations 
and Optimal Control 

A. A. MilyuUn 
N. P. Osmolovskl l 

Calculus of 
Variations and 
Optimal Control 
A. A. Milyutin, Russian 
Academy of Sciences, Moscow, 
and N. P. Osmolovskii, 
Moscow State Civil 
Engineeering University, 
Russia 

The theory of a Pontryagin minimum 
is developed for problems in the calculus of variations. The 
application of the notion of a Pontryagin minimum to the 
calculus of variations is a distinctive feature of this book. A 
new theory of quadratic conditions for a Pontryagin minimum, 
which covers broken extremals, is developed, and corre
sponding sufficient conditions for a strong minimum are 
obtained. Some classical theorems of the calculus of variations 
are generalized. 

This text will also be of interest to those working in applica
tions. 

Contents: First order conditions: First order conditions; Theory 
of a weak minimum for the problem on a fixed time interval; 
Theory of the maximum principle; Extremals and the Hamil
tonian of a control system; Hamilton-Jacobi equation and field 
theory; Transformations of problems and invariance of 

extremals; Quadratic conditions: Quadratic conditions and 
conjugate points for broken extremals; Quadratic conditions 
for a Pontryagin minimum and sufficient conditions for a 
strong minimum: Proofs; Quadratic conditions in the general 
problem of the calculus of variations and related optimal 
control problems; Investigation of extremals by quadratic 
conditions: Examples; Bibliography. 

Translations of Mathematical Monographs, Volume 180 

October 1998, 372 pages, Hardcover, ISBN 0-8218-0753-6, 
LC 98-29674, 1991 Mathematics Subject Classification: 49-02, 
49K15, Individual member $77, List $129, Institutional 
member $103, Order code MMON0/ 180N 

Morita Equivalence 

and ContiQuous:Trace 

C*-Aigebras 

lain Raeburn 
Dana P. Williams 

Morita Equivalence 
and Continuous
Trace C)l'-A1gebras 
lain Raeburn, University of 
Newcastle, NSW, Australia, and 
Dana P. Williams, Dartmouth 
College, Hanover, NH 

In this text, the authors give a modern 
treatment of the classification of 
continuous-trace C*-algebras up to 
Morita equivalence. This includes a 

detailed discussion of Morita equivalence of C*-algebras, a 
review of the necessary sheaf cohomology, and an introduction 
to recent developments in the area. 

The book is accessible to students who are beginning research 
in operator algebras after a standard one-term course in C*
algebras. The authors have included introductions to necessary 
but nonstandard background. Thus they have developed the 
general theory of Morita equivalence from the Hilbert module, 
discussed the spectrum and primitive ideal space of a C*
algebra including many examples, and presented the necessary 
facts on tensor products of C*-algebras starting from scratch. 
Motivational material and comments designed to place the 
theory in a more general context are included. 

The text is self-contained and would be suitable for an 
advanced graduate or an independent study course. 

Contents: The algebra of compact operators; Hilbert C*
modules; Morita equivalence; Sheaves, cohomology, and 
bundles; Continuous-trace C*-algebras; Applications; Epilogue: 
The Brauer group and group actions; The spectrum; Tensor 
products of C*-algebras; The imprirnitivity theorem; Miscel
lany; Index; Bibliography. 

Mathematical Surveys and Monographs, Volume 60 

September 1998, 327 pages, Hardcover, ISBN 0-8218-0860-5, 
LC 98-25838, 1991 Mathematics Subject Classification: 46L05; 
46L35, 46L40, 43A65, Individual member $39, List $65, 
Institutional member $52, Order code SURV /60N 
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Differential Equations 

ME~9IRS 
AmerlcM Mathematical Society 

Algebro-Geomettic 
Quasi-Periodic Finite-Ga p 
Solutions of the Toda a nd 

Kac-van Moerbeke Hiera rchies 

W.Bulla 
F. Gesztesy 
H. Holden 
G. Tesch! 

AmtrlcanMathernulcalSoclety 

Algebro-Geometric 
Quasi-Periodic 
Finite-Gap Solutions 
of the Toda and 
Kac-van Moerbeke 
Hierarchies 
W. Bulla, Graz Technical 
University, Austria, 
F. Gesztesy, University of 

Missouri, Columbia, H. Holden, Norwegian 
University of Science and Technology, Trondheim, 
and G. Teschl, Institut fiir Reine und Angewandte 
Mathematik, Aachen, Germany 

In this work, the authors provide a self-contained discussion of 
all real-valued quasi-periodic finite-gap solutions of the Toda 
and Kac-van Moerbeke hierarchies of completely integrable 
evolution equations. The approach utilizes algebro-geometric 
methods, factorization techniques for finite difference expres
sions, as well as Miura-type transformations. Detailed spectral 
theoretic properties of Lax pairs and theta function representa
tions of the solutions are derived. 

Features: 
· Simple and unified treatment of the topic. 
· Self-contained development. 
· Novel results for the Kac-van Moerbeke hierarchy and its 

algebro-geometric solutions. 

Contents: Introduction; The Toda hierarchy, recursion rela
tions, and hyperelliptic curves; The stationary Baker-Akhiezer 
function; Spectral theory for finite-gap Jacobi operators; Quasi
periodic finite-gap solutions of the stationary Toda hierarchy; 
Quasi-periodic finite-gap solutions of the Toda hierarchy and 
the time-dependent Baker-Akhiezer function; The Kac-van 
Moerbeke hierarchy and its relation to the Toda hierarchy; 
Spectral theory for finite-gap Dirac-type difference operators; 
Quasi-periodic finite-gap solutions of the Kac-van Moerbeke 
hierarchy; Hyperelliptic curves of the Toda-type and theta 
functions; Periodic Jacobi operators; Examples, g - 0, 1; 
Acknowledgments; Bibliography. 

Memoirs of the American Mathematical Society, Volume 135, 
Number 641 

September 1998, 79 pages, Softcover, ISBN 0-8218-0808-7, 
LC 98-25199, 1991 Mathematics Subject Classification: 39A70, 
35Q58; 39Al2, 35Q51, Individual member $23, List $38, 
Institutional member $30, Order code MEM0/ 135/ 641N 

New Publications Offered by the AMS 

Geometry and Topology 

ME~9IRS 
American Muhematleo.l Sotlety 

Existence and Persistence 
of Invarian t Manifolds fo r 

Semlflows in Banach Space 

PeterW.Bates 
Kenlng Lu 

Chongchun Zeng 

AmerlconMothen~allco1Soololy 

Existence and 
Persistence of 
Invariant Manifolds 
for Semiflows in 
Banach Space 
Peter W. Bates and Kening Lu, 
Brigham Young University, 
Provo, UT, and Chongchun 
Zeng, New York University, 
Courant Institute, NY 

Since the early 1970s, mathematicians have tried to extend the 
work of N. Fenichel and of M. Hirsch, C. Pugh and M. Shub to 
give conditions under which invariant manifolds for semiflows 
persist under perturbation of the serniflow. This work provides 
natural conditions and establishes the desired theorem. The 
technique is geometric in nature, and in addition to rigorous 
proofs, an informal outline of the approach is given with 
useful illustrations. 

Features: 
· Important theoretical tools for working with infinite-dimen-

sional dynamical systems, such as PDEs. 
· Previously unpublished results. 
· New ideas regarding invariant manifolds. 

Contents: Introduction; Notation and preliminaries; Statements 
of theorems; Local coordinate systems; Cone lemmas; Center
unstable manifold; Center-stable manifold; Smoothness of 
center-stable manifold; Smoothness of center-unstable mani
fold; Persistence of invariant manifold; Persistence of normal 
hyperbolicity; Invariant manifolds for perturbed serniflow; 
References. 

Memoirs of the American Mathematical Society, Volume 135, 
Number 645 

September 1998, 129 pages, Softcover, ISBN 0-8218-0868-0, 
LC 98-25200, 1991 Mathematics Subject Classification: 58Fl5; 
58F35, 58G30, 58G35, 34C35, 58F30, Individual member $25, 
List $41, Institutional member $33, Order code 
MEM0/ 135/ 645N 

ME1Y!9IRS 
AmerltiUll'dathematlcLISoo!ety 

Spectra l Asymptotics 
on Degenerating 

Hyperbolic 3-Manifolds 

J6zef Dodziuk 
Jay J orgenson 

ArntrloonMothemotloai Soo!ety 

Spectral Asymptotics 
on Degenerating 
Hyperbolic 
3-Manifolds 
J6zef Dodziuk, City University 
of New York, and 
Jay Jorgenson, Oklahoma 
State University, Stillwater 

In this volume, the authors study 
asymptotics of the geometry and spectral theory of degener
ating sequences of finite volume hyperbolic manifolds of three 
dimensions . Thurston's hyperbolic surgery theorem asserts the 
existence of non-trivial sequences of finite volume hyperbolic 
three manifolds which converge to a three manifold with addi-
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tiona! cusps. In the geometric aspect of their study, the 
authors use the convergence of hyperbolic metrics on the thick 
parts of the manifolds under consideration to investigate 
convergence of tubes in the manifolds of the sequence to 
cusps of the limiting manifold. 

In the spectral theory aspect of the work, they prove conver
gence of heat kernels. They then define a regularized heat 
trace associated to any finite volume, complete, hyperbolic 
three manifold, and study its asymptotic behavior through 
degeneration. As an application of the analysis of the regular
ized heat trace, they study asymptotic behavior of the spectral 
zeta function, determinant of the Laplacian, Selberg zeta func
tion, and spectral counting functions through degeneration. 

The authors' methods are an adaptation to three dimensions 
of the earlier work of Jorgenson and Lundelius who investi
gated the asymptotic behavior of spectral functions on 
degenerating families of finite area hyperbolic Riemann 
surfaces. 

Contents: Introduction; Review of hyperbolic geometry; Conver
gence of heat kernels; Infinite cylinder estimates; Heat kernels 
and regularized heat traces; Degenerating heat traces; Poisson 
kernel estimates; Analysis of trace integrals; Convergence of 
regularized heat traces; Long time asymptotics; Spectral zeta 
functions: Selberg zeta functions; Hurwitz-type zeta functions; 
Asymptotics of spectral measures; Eigenvalue counting prob
lems; Convergence of spectral projections; Bibliography. 

Memoirs of the American Mathematical Society, Volume 135, 
Number 643 

September 1998, 75 pages, Softcover, ISBN 0-8218-0837-0, 
LC 98-26524, 1991 Mathematics Subject Classification: 58Gll, 
58G25, 11F72, 57N10; 57M50, 35K05, 58G26, Individual 
member $23, List $39, Institutional member $3 1, Order code 
MEM0/13 5/643N 

AnW~e<U>r.tath<ffillltleaiSoclt:!y 

TRANSLATIONS 

Geometry of 
Differential Equations 

A. Khovanskn 
A. VllTChenko 
V, VassUfev 
Ed !tors 

Geometry of 
Differential 
Equations 
A. Khovanskif, Russian 
Academy of Sciences, Moscow, 
A. Varchenko, University of 
North Carolina, Chapel Hill, 
and V. Vassiliev, Moscow, 
Russia, Editors 

This volume contains articles written 
by V. I. Arnold's colleagues on the occasion of his 60th 
birthday. The articles are mostly devoted to various aspects of 
geometry of differential equations and relations to global 
analysis and Hamiltonian mechanics. 

This text will also be of interest to those working in algebra 
and algebraic geometry. 

Contents: H. Cendra, D. D. Holm, 1- E. Marsden, and 
T. S. Ratiu, Lagrangian reduction, the Euler-Poincare equations, 
and semidirect products; Y. Eliashberg and M. Gromov, 
Lagrangian intersection theory: Finite-dimensional approach; 
A. Gabrielov and A. Khovanskii, Multiplicity of a Noetherian 
intersection; Yu. I. Manin, Sixth Painleve equation, universal 
elliptic curve, and mirror of P2; Ya. G. Sinai, Convex hulls of 
random processes; 0. Viro, Mutual position of hypersurfaces 
in projective space; A. Weinstein and P. Xu, Hochschild coho
mology and characteristic classes for star-products. 

American Mathematical Society Translations-Series 2 
(Advances in the Mathematical Sciences), Volume 186 

August 1998, 194 pages, Hardcover, ISBN 0-8218-1094-4, 
LC 91 -640741, 1991 Mathematics Subject Classification: 58Fxx; 
14-XX, 32-XX, 70-XX, Individual member $53, List $89, 
Institutional member $71, Order code TRANS2/186N 

Homotopy Theory 
via Algebraic Geometry 

and Group Representations 
Marie Mahowald 
Stewart Pflddv 

Editor• 

Homotopy Theory 
via Algebraic 
Geometry and Group 
Representations 
Mark Mahowald and 
Stewart Priddy, Northwestern 
University, Evanston, IL, 
Editors 

The academic year 1996-97 was 
designated as a special year in Algebraic Topology at North
western University (Evanston, IL). In addition to guest lecturers 
and special courses, an international conference was held enti
tled "Current trends in algebraic topology with applications to 
algebraic geometry and physics". The series of plenary lectures 
included in this volume indicate the great breadth of the 
conference and the lively interaction that took place among 
various areas of mathematics. Original research papers were 
submitted, and all submissions were refereed to the usual 
journal standards. 

Features: 
· A paper prepared by C. Rezk on the Hopkins-Miller theorem. 
· A set of problems presented at a special problem session 

held at the conference. 

This text will also be of interest to those working in algebra 
and algebraic geometry. 

Contents: A. Adem, Buildings, group extensions and the coho
mology of congruence subgroups; A. Baker, Heeke algebras 
acting on elliptic cohomology; R. R. Bruner, Some root invari
ants and Steenrod operations in ExtA(F2, Fz); F. R. Cohen and 
U. Tillmann, Toward homology operations for mapping class 
groups; 0. Cornea, Spanier-Whitehead duality and critical 
points; P. Goerss, Comparing completions of a space at a 
prime; V. Gorbounov and P. Symonds, Toward the homotopy 
groups of the higher real K-theory E02; D. H. Gottlieb, Skew 
symmetric bundle maps; W.-H. Lin and M. Mahowald, The 
Adams spectral sequence for Minami's theorem; 1- Martino and 
S. Priddy, Applications of the Minami-Webb formula to split
ting classifying spaces; J. P. May, Brave new worlds in stable 
homotopy theory; R. ]. Milgram and C. Overton, The stable 
splitting of BM" and related groups; N. Minami, On the 
Kervaire invariant problem; ]. Morava, Schur Q -functions and 
a Kontsevich-Witten genus; D. Juan-Pineda, Stable splittings of 
classifying spaces of amalgams of finite groups; D. C. Ravenel, 
What we still don't know about loop spaces of spheres; N. Ray, 
A topological calculus for formal power series; C. Rezk, Notes 
on the Hopkins-Miller theorem; H. Sadofsky and W. S. Wilson, 
Commutative Morava homology Hopf algebras; Northwestern 
1997 algebraic topology conference-Problems. 

Contemporary Mathematics, Volume 220 

September 1998, 379 pages, Softcover, ISBN 0-8218-0805-2, 
LC 98-27238, 1991 Mathematics Subject Classification: 55Pxx, 
55Nxx, SSQxx, 20Cxx; 55S10, 20]06, Individual member $44, 
List $74, Institutional member $59,0rder code CONM/220N 
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General and 
Interdisciplinary 

What's Happening in 
the Mathematical 
Sciences, 1998-1999 
Barry Cipra 

Praise for volumes 1, 2 and 3 of 
What's Happening 

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. 

-Science & Government Report 

Another choice of new exciting developments in mathematics. 
These volumes really deserve a large audience, students as well 
as researchers will be fascinated by the insights and overviews 
presented. 

-Zentralblatt fiir Mathematik 

The topics chosen and the lively writing fill a notorious gap-to 
make the ideas, concepts and beauty of mathematics more 
visible for the general public ... well-illustrated ... Congratula
tions to Barry Cipra. 

-Zentralblatt fUr Mathematik 

This volume is fourth in the much-acclaimed AMS series What's 
Happening in the Mathematical Sciences. The lively style and 
in-depth coverage of some of the most important "happenings" 
in mathematics today make this publication a delightful and 
intriguing read accessible to a wide audience. High school 
students, professors, researchers, engineers, statisticians, 
computer scientists-anyone with an interest in mathematics
will find captivating material in this book. As the 20th century 
draws to a close, What's Happening presents the state of 
modern mathematics and its worldwide significance in a timely 
and enduring fashion. 

Featured articles include ... 

-"From Wired to Weird", on advances that are encouraging 
research in quantum computation. 

·"A Prime Case of Chaos", on new connections between 
number theory and theoretical physics. 

· "Beetlemania: Chaos in Ecology", on new evidence for chaotic 
dynamics in an actual population. 

· "A Blue-Letter Day for Computer Chess", on the mathematics 
underlying Deep Blue's victory over Garry Kasparov, and 
much more! 

Contents: A blue-letter day for computer chess; A prime case 
of chaos; Proof by example: A mathematician's mathematician; 
Computers take algebraic geometry back to its roots; As easy 
as EQP; Beetlemania: Chaos in ecology; From wired to weird; 
Tales from the cryptosystem; But is it math?; Mathematical 
discovery (by Henri Poincare); Science and method. 

What's Happening in the Mathematical Sciences, Volume 4 

October 1998, approximately 120 pages, Softcover, ISBN 0-
8218-0766-8, 1991 Mathematics Subject Classification: OOA06, 
List $14, Order code HAPPENING/ 4N 

New Publications Offered by the AMS 

Selections from 
MSRI's Video 
Archive, Volume 1 
This CD-ROM features video selec
tions from lectures, seminars, and 
workshops held at the Mathematical 
Sciences Research Institute (MSRI) in 
Berkeley, CA from fall 1996 through 
winter 1998. It represents the inau

gural volume in a planned series of CDs to be called 
"Selections from MSRl's Video Archive" . The CD requires 
RealVideo®Player, which is available for Windows, Macintosh, 
and IRIX platforms and can be downloaded for free from the 
RealNetworksT" Internet home page http:/ /www.real.com/. 
Distributed worldwide by the American Mathematical Society. 

'" RealVideo is a registered trademark and RealNetworks is a trademark 
of RealNetworks, Inc .. 

Contents: Cryptography and Mathematics, january 11 -12, 
1998: K. McCurley, A whirlwind tour of cryptography; 
N. Koblitz, Overview of elliptic curve cryptography; An Ahlfors 
Celebration, Stanford University, September 1997: D. Sullivan, 
The Ahlfors-Bers measurable Riemann mapping theorem in 
higher dimensions; R. Osserman, The Schwarz-Pick-Ahlfors 
lemma; M. Wolf, Flat structures of complete minimal surfaces 
in Euclidean 3-space; Evans Haii/UCB Lectures, 1997-98: 
S. Donaldson, The moment map in differential geometry, parts 
1-3; Harmonic Analysis-Introductory Workshop, Fall1997: 
T. Toro, Geometric measure theory, harmonic analysis and 
potential theory I-V; C. Kenig, Oscillatory integrals of 
nonlinear PDE I-II; Low-Dimensional Topology-Introductory 
Workshop, Summer 1996: C. Gordon, Combinatorial methods 
in low-dimensional topology, I-V; MSRI "Conversations" Series, 
Winter 1996: M. Slugbate, Selling real estate in hyperbolic 
space: Investment opportunities for the 90s; Pacific Northwest 
Geometry Seminar, February 1996: A. C. da Silva, Folding 
symplectic manifolds; Pacific Northwest Geometry Seminar, Fall 
1996: R. Stern, Knots links and four-manifolds ; SIAM 45th 
Annual Meeting at Stanford University, july 1997: E. Grosse, 
Impact of the Internet on scientific computing; J. Keller, Math
ematics of games and sports; D. E. Knuth, 35 years of linear 
probing; M. H. Wright, The pursuit of optimality: From the big 
picture to the gory details. 

May 1998, CD-ROM, 1991 Mathematics Subject Classification: 
OOB25, List $15, Order code MSRICD/1N 

Probability 

Gaussian Measures 

Vladlm1r I. Bogachev 

Gaussian Measures 
Vladimir I. Bogachev, Moscow 
State University, Russia 

This book gives a systematic exposi-
1" tion of the modern theory of Gaussian 

measures. It presents with complete 
and detailed proofs fundamental facts 
about finite and infinite dimensional 

® ·--~-'"'"" Gaussian distributions. Covered topics 
include linear properties, convexity, 
linear and nonlinear transformations, 

and applications to Gaussian and diffusion processes. Suitable 
for use as a graduate text and/or a reference work, this volume 
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contains many examples, exercises, and an extensive bibliog
raphy. It brings together many results that have not appeared 
previously in book form. 

Contents: Finite dimensional Gaussian distributions; Infinite 
dimensional Gaussian distributions; Radon Gaussian measures; 
Convexity of Gaussian measures; Sobolev classes over Gaussian 
measures; Nonlinear transformations of Gaussian measures; 
Applications; Locally convex spaces, operators, and measures; 
Bibliographical comments; References; Index. 

Mathematical Surveys and Monographs 

October 1998, 433 pages, Hardcover, ISBN 0-8218-1054-5, 
LC 98-27239, 1991 Mathematics Subject Classification: 28C20, 
60Bll; 60G15, 60H07, Individual member $57, List $95, 
Institutional member $ 76, Order code SURV-BOGACHEVN 

AMERICAN MATHEMATICAL SOCIETY 

Boundaries. 
tnterfaces. 
and Transitions 
M\~hr\C. !)t\(nur 
1-:tllf<,.-

Boundaries, Interfaces, 
and Transitions 
Michel C. Delfour, Centre de Recherches 
Mathematiques, Montreal, PQ, Canada, Editor 

This book brings together tools that have 
been developed in a priori distant areas of 
mathematics, mechanics and physics. It 
provides coverage of selected contempo
rary problems in the areas of optimal 

design, mathematical models in material 
sciences, hysteresis, superconductivity, 
phase transition, crystal growth, moving 
boundary problems, thin shells and some of 
the associated numerical issues. 
CRM Proceedings & Lecture Notes, Volume 13; 
1998; 343 pages; Softcover; ISBN 0-8218-0505-3; 
List $95; Individual member $57; Order code 
CRMP/13NA 

Mathematical Hierarchies 
and Biology 
Boris Mirkin, Rutgers University, Piscataway, 
NJ, F. R. McMorris, University of Louisville, 
KY, Fred S. Roberts, Rutgers University, New 
Brunswick, NJ, and Andrey Rzhetsky, 
Columbia University, New York, NY, Editors 

This collection presents papers devoted to theoretical, algorith
mical, and application issues related to (1) reconstructing 
hierarchies (trees or ranking) from (dis)similarity or entity-to
character data, (2) using hierarchies for modeling evolution 
and other processes, and (3) combining (gene) trees. 

The papers in this volume provide a contemporary sample of 
many new results in hierarchy theory with applications in biol
ogy, psychology, data analysis, and systems engineering. 
DIMACS: Series in Discrete Mathematics and Theoretical Computer 
Science, Volume 37; 1997; 388 pages; Hardcover; ISBN 0-8218-0762-5; 
List $79; Individual member $47; Order code DIMACS/37NA 

Network Design: Connectivity 
and Facilities Location 
Panos M. Pardalos, University of Florida, Gainesville, and 
Dingzhu Du, University of Minnesota, Minneapolis, Editors 

Connectivity and facilities location are two important topics in 
network design, with applications in data communication, 
transportation, production planning, and VLSI designs. There 
are two issues concerning these topics: design and optimiza
tion. They involve combinatorial design and combinatorial 
optimization. This volume features talks presented at an inter
disciplinary research workshop held at DIMACS in April1997. 
The workshop was attended by leading theorists, algorith
mists, and practitioners working on network design problems. 
This volume would be suitable as a textbook for advanced 
courses in computer science, mathematics, engineering and 
operations research. 
DIMACS: Series in Discrete Mathematics and Theoretical Computer 
Science, Volume 40; 1998; 461 pages; Hardcover; ISBN 0-8218-0834-6; 
List $79; Individual member $47; Order code DIMACS/40NA 

·,o~•o••''AMS 
AMERICAN MATHEMATICAL SOCIETY 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air deliv
ery outside of the continental U. 5., please include $6.50 per item. Prepayme11f req11ired. 
Order from: American Mathematical Society, P. 0 . Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in 
the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 
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PU BLICATJQ-NS 

Bestselling General Interest Titles from the AMS 

~ ~-,.;;;;=-~ 

Recommended Text 

Groups and Symmetry: A Guide to 
Discovering Mathematics 
David W. Farmer, Bucknell University, Lewisburg, PA 

Nicely produced, and concentrates on the informal analysis of 
geometrical patterns, with the emphasis on informality .. could 
serve as a useful collection of activities to precede a formal course, 
and would provide a range of intuitive experiences to which the 
more formal treatment could refer. 

-The Mathematical Gazette 

On the basis of this book it is possible to tailor a good course (or 
high school students to really discover mathematics ... for anyone 
who is working with high school students in an advanced level the 
book is really recommended. 

-Zentralblatt (iir Mathematik 

Written in a lively conversational style ... entertaining, and some· 
times provoking, and will doubtlessly prove useful to its intended 
audience. 

-Mathematical Reviews 

Mathematical World, Volume 5; 1995; ISBN 0·8218·0450·2; 
102 pages; Softcover; All AMS members $15, List $19, Order 
Code MAWRLD/SCI89 

Jacques Hadamard, A Universal 
Mathematician 
Vladimir Maz'ya and Tatyana Shaposhnikova, 
Linkdping University, Sweden 
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 14; 1 998; ISBN 0·821 8·0841·9; 
574 pages; Hardcover; Individual member $47, List $79, 
Institutional member $63, Order Code HMATH/14CI89 

Recommended Text 

Knots and Surfaces: A Guide to 
Discovering Mathematics 
David W. Farmer, Bucknell University, Lewisburg, PA, 
and Theodore B. Stanford, University of Nevada, Reno 

The book is perfectly suited to a course (or non-science majors in 
need of fulfilling a math requirement. All the sections have 
worked well at sparking student interest and convincing them that 
math is much more interesting than mere number-crunching and 
graphing. 

-Professor William Bloch, Wheaton College 

Would serve well as the basis of an independent study course in 
which the student would work through the tasks in a journal 
subject to periodic review by the instructor ... the writing is clear 
and engaging, and the tasks should be effective at setting a 
reasonable pace. 

-American Mathematical Monthly 

Mathematical World, Volume 6; 1 995; ISBN 0·8218·0451·0; 
101 pages; Softcover; All AMS members $15, List $1 9, Order 
Code MAWRLD/6CI89 

Independent Study 

Mathematics and Sports 
L. E. Sadovskii, Institute of Railroad Transportation 
Engineering, Moscow, Russia, and A. L. Sadovskii, 
Texas A & I University, Kingsville 

A nice survey of applications of mathematics in sporting events. 
-Mathematical Reviews 

Treatment is concise and insightful. 
-Zentralblatt (iir Mathematik 

Mathematical World, Volume 3; 1993; ISBN 0·8218·9500·1; 
1 52 pages; Softcover; All AMS members $16, List $19, Order 
Code MAWRLD/3CI89 

Supplementary Reading 

A Primer of Mathematical Writing 
Steven G. Krantz, Washington University, St. Louis, MO 

Krantz, a prolific and distinguished mathematical author, 
discourses engagingly (yet seriously) on the art and etiquette of 
virtually all types of writing an academic mathematician is likely 
to encounter ... Grammatical points, stylistic and typesetting 
issues, and the correct and effective use of mathematical notation 
are handled deftly and with good humor ... (Hopefully] senior 
faculty will consider it mandatory reading (or graduate students 
and even upper-division undergraduates. An enjoyable way to 
learn some fundamentals of good mathematical writing. Highly 
recommended. -CHOICE 

Well written in a lively style and will be found useful by anybody 
who is aware of the power and significance of writing in the 
mathematical profession. 

-European Mathematical Society Newsletter 
1996; ISBN 0·821 8·0635·1; 223 pages; Softcover; All AMS 
members $15, List $1 9, Order Code PMWCI89 

Recommended Text 

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

It may be an enjoyable task for high school undergraduate mathe
matics students, their teachers and people interested in the field, 
to read the book and to learn (rom it by working on the chal
lenging ideas which are provided throughout the text. 

-Zentralblatt fiir Mathematik 

Krantz has collected a thoroughly engaging arsenal of problems 
and problem-solving techniques. Most scientists will want to have a 
copy for personal reference and (or the mental stimulation that it 
provides. It is well written in a style that encourages the reader to 
become actively involved ... a myriad of fascinating related prob
lems are provided. After a delightful introductory chapter, the 
chapters are primarily organized around specific techniques and 
their applicability in areas such as geometry, logic, recreational 
math, and counting. The book is written in a linear fashion that 
makes it advisable to tackle problems in sequential order ... would 
be an excellent tool for teaching novices to read some mathematics. 

- CHOICE 
l 996; ISBN 0-821 8-0619-X; 465 pages ; Softcover; All AMS 
members $23, List $29, Order Code TPSCI89 

All prices subject to change. Charges for delivery are $3.00 per order. For optional 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, USA. For credit card orders, fax 1-401-455-4046 or call toll free 
1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the 
AMS bookstore at vvww.ams.org/bookstore. Residents of Canada, please include 7% GST. 

(i<:::.:::.>( AMS 
(~~ 

."'ouNJJF.O \'*''+>'~>, 
AMERICAN MATHEMATICAL SOCIETY 

For more publications in your subject area visit the AMS Bookstore: www.ams.org/bookstore 
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The AMS 
$5-$10-$15-$20 Sale 

Discount applies to limited quantities and only to the titles on the following pages. DIRECT SALES ONLY. 
NOT AVAILABLE TO BOOKSTORES OR AGENTS. Orders must be sent on the special AMS $5-$10-$15-$20 
Sale order form (or facsimile). For telephone orders, please specify AMS $5-$10-$1 5-$20 Sale to ensure 
proper discount. Sale ends December 31, 1998. 

Code List Sale 

AMS Publications Not in Series 
Computer Science Technical Reports: 
Selected Holdings at Stanford University, 
1992, 1160 pp. 

CSTRPTWS89 $198 $20 

Fractal Analysis Software Package: A Fractal 
Generator for Windows™ 3.x, by Pierre Fer
land, Claude Tricot, and Axel van de Walle, 
1994, 35 pp. 

FASPWS89 $50 $10 

French Mathematical Seminars, by 
Nancy D. Anderson, 1978, 178 pp. 

FRENCHSEMWS89 $40 $10 

Meditations Algebraicae, an English Transla
tion of the Work of Edward Waring, edited by 
Dennis Weeks, 1991, 459 pp. 

WARINGWS89 $94 $20 

Proceedings of the Gibbs Symposium, Yale 
University, May 15-17, 1989, edited by 
D. G. Caldi and G. D. Mostow, 1990, 321 pp. 

GIBBSWS89 $68 $5 

Other Publications Available 
Through the AMS 

World Directory of Mathematicians 1990, 
1990, 1239 pp. 

WRLDIR/9WS89 $40 $10 

World Directory of Mathematicians 1994, 
1994, 869 pp. 

WRLDIR/10WS89 $45 $10 

Advances in Soviet Mathematics 
Theory of Singularities and its Applications, 
edited by V.I. Arnold, 1990, 333 pp. 

ADVSOV /1 WS89 $130 $20 
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Dynamical Systems and Statistical 
Mechanics, edited by Ya. G. Sinai, 1991, 
254 pp. 

ADVSOV /3WS89 $13 2 $20 

Algebraic K·Theory, edited by A. A. Suslin, 
1991, 170 pp. 

ADVSOV/4WS89 $83 $20 

Many-Particle Hamiltonians: Spectra and Scat
tering, edited by R. A. Minlos, 1991, 194 pp. 

ADVSOV/5WS89 $75 $15 

Estimates and Asymptotics for Discrete Spec
tra of Integral and Differential Equations, 
edited by M. Sh. Birman, 1991, 204 pp. 

ADVSOV/7WS89 $118 $20 

Properties of Global Attractors of Partial Dif· 
ferential Equations, edited by A. V. Babin and 
M.l. Vishik, 1992, 172 pp. 

ADVSOV/10WS89 $106 $20 

Entire and Subharmonic Functions, edited by 
B. Ya. Levin, 1992, 275 pp. 

ADVSOV/llWS89 $147 $20 

Topics in Nonparametric Estimation, edited 
by R. Z. Khasminski!, 1992, 150 pp. 

ADVSOV /12WS89 $99 $20 

Idempotent Analysis, edited by V. P. Maslov 
and S. N. Samborski!, 1992, 210 pp. 

ADVSOV/13WS89 $108 $20 

Nonlinear Stokes Phenomena, edited by 
Yu. S. ll'yashenko, 1993, 287 pp. 

ADVSOV/ 14WS89 $116 $20 

Minimal Surfaces, edited by A. T. Fomenko, 
1993, 342 pp. 

ADVSOV / 15WS89 $13 7 $20 

I. M. Gelfand Seminar, edited by Sergei 
Gelfand and Simon Gindikin, 1993, 242 pp. 

ADVSOV/ 16.1WS89 $71 $15 
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I. M. Gelfand Seminar, edited by Sergei 
Gelfand and Simon Gindikin, 1993, 208 pp. 

ADVSOV /16.2WS89 $65 $15 

Unconventional Lie Algebras, edited by 
Dmitry Fuchs, 1993, 216 pp. 

ADVSOV /l7WS89 $105 $20 

Spectral Operator Theory and Related 
Topics, edited by V. A. Marchenko, 1994, 
286 pp. 

ADVSOV/19WS89 $100 $20 

Probability Contributions to Statistical 
Mechanics, edited by R. L. Dobrushin, 1994, 
289 pp. 

ADVSOV/20WS89 $100 $20 

American Mathematical Society 
Translations-Series 2 
Eleven Papers on Logic, Algebra, Analysis and 
Topology, by I. U. Bronstein, B. M. Budak, E. P. 
Dolzenko, I. C. Gohberg, M. G. Krein, 0. N. 
Macedonskaja, S. ]u. Maslov, A. N. Sarkovskti, 
]u. L. Smuljan, and M. S. Stavski!, 1971, 258 pp. 

TRANS2/97WS89 $45 $10 

Five Papers on Logic and Foundations, by 
G. S. Ce!tin, A. A. Markov, S. ]u. Maslov, and 
I. D. Zaslavski!, 1971, 288 pp. 

TRANS2/98WS89 $49 $10 

Ten Papers in Analysis, by M. S. Budjanu, 
I. C. Gohberg, M. V. Keldys, B. M. Levitan, V. A. 
Mari'enko, Ju. I. Ne!mark, S. M. Nikol'ski!, and 
A. I. Zukov, 1973, 252 pp. 

TRANS2/l02WS89 $58 $15 

Partial Differential Equations, by R. A. Alek
sandrjan, V. M. Babic, ]u. M. Berezanski!, 0. V. 
Besov, A. V. Bicadze, A. A. Dezin, S. K. 
Godunov, V. A. ll'in, V. P. ll'in, V. K. Ivanov, N. 
N. Janenko, I. A. Kiprijanov, M. I. Kljucani'ev, V. 
I. Kondrasov, A. G. Kostjui'enko, M.A. Kras
nosel'ski! , L. D. Kudrjavcev, B. M. Levitan, 
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M. M. Lavrent'ev, P. I. Lizorkin, V. N. Maslen
nikova, P. 0. Mihai!ov, S. G. Mihlin, A. D. 
Myskis, S. M. Niko!'skir, V. V. Ogneva, 0. A. 
Olefnik, G. P. Prokopov, A. A. Samarskif, A. N. 
Tihonov, M. I. Visik, and T. I. Zelenja, 1976, 
346 pp. 

TRANS2/105WS89 $84 $20 

Topological Sernifields and Their Applica
tions to General Topology, by M. ]a. 
Antonovskir, v. G. Boltjanskir, and T. A. Sarym
sakov, 1977, 142 pp. 

TRANS2/106WS89 $34 $10 

Nine Papers on Analysis, by M. S. Budjanu, 
M. M. Dzrbasjan, 1. C. Gohberg, N. ]a. Krupnik, 
B. M. Levitan, V. I. Macaev, A. S. Markus, Ju. A. 
Palant, V. A. Prigorskii, and V. Ptak, 1977, 
188 pp. 

TRANS2/110WS89 $62 $15 

Nine Papers on Analysis, by V. M. Adamjan, 
D. E. Arov, M. L. Cetlin, I. M. Gei'fand, I. C. 
Gohberg, V. S. Gurfinkei', M. M. Karcevskii, 
M. G. Krein, N. ]a. Krupnik, A. D. Ljasko, P. 
Mandl, and D. E. Men'sov, 1978, 219 pp. 

TRANS2/ 11 1WS89 $57 $15 

Nine Papers on Hilbert's 16th Problem, by 
D. A. Gudkov and G. A. Utkin, 1978, 172 pp. 

TRANS2/112WS89 $59 $15 

Ten Papers on Complex Analysis, by N. U. 
Arakelyan, V. Ya. Gutlyanskir, S. L. Krushkai', 
V. S. Kud'yavin, M.A. Lavrent'ev, L. S. Maergoiz, 
A. A. Nersesyan, M. 0 . Otelbaev, and V. P. 
Palamodov, 1984, 226 pp. 

TRANS2/122WS89 $74 $15 

Thirteen Papers in Algebra and Number The
ory, by I. K. Zhuk, I. Sh. Slav-u.tskii, V. A. Lipnit
skii, V. I. Chernousov, 0. M. Adamovich, Yu. A. 
Drozd, V. M. Bondarenko, A. G. Zavadskii, L. A. 
Nazarova, V. M. Turchin, B. P. Kornrakov, A. A. 
Premet, T. I. Pirashvili, S. A. Chunikhin, A. A. 
Kirilyuk, V. P. Rud'ko, and A. S. Rapinchuk, 
1986, 122 pp. 

TRANS2/128WS89 $62 $15 

Ten Papers in Analysis, by V. A. Zmorovich, V. 
A. Pokhilevich, V. I. Ryazanov, V. N. Ginzburg, 
G. A. Sharshanova, V. B. Giner, L. R. Podoshev, 
M. L. Sodin, V. E. Katsnei'son, A. E. Eremenko, 
Yu. M. Dyukarev, 0 . V. Ivanov, G. D. Suvorov, P. 
M. Tarnrazov, and I. D. Machavariani, 1986, 
120 pp. 

TRANS2/131WS89 $57 $15 

Thirteen Papers in Algebra, by I. G. Dmitriev, 
S. Kh. Darbinyan, A. V. Kostochka, 0 . G. Ruden
skaya, T. M. Zuparov, V. V. Iliev, D. A. Leites, V. 
Ya. Golodets, N. I. Nessonov, I. S. 
Bezverkhnyaya, V. A. Grinblat, N. A. Vavilov, 
and A. L. Vishnevetskii, 1986, 104 pp. 

TRANS2/132WS89 $51 $15 

Fourteen Papers Translated from the 
Russian, by A. Ya. Aizenshtat, V. V. Baranov, B. 
M. Bil'man, B. K. Boguta, V. A. Bondarenko, G. F. 
Kushner, V. I. Malykhin, Yu. V. Mei'nichuk, B. V. 
Novikov, N. S. Podtsykin, B. E. Shapirovskii, V. 
V. Sharko, V. P. Soltan, G. D. Suvorov, and A. V. 
Zarelua, 1987, 153 pp. 

TRANS2/ 134WS89 $61 $15 
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Six Papers in Logic, by S. N. Artemov, M. I. 
Bekenov, A. D. Korshunov, V. E. Vail', and 
B. I. Zil'ber, 1987, 79 pp. 

TRANS2/135WS89 $47 $10 

Fourteen Papers Translated from the 
Russian, by L. A. Aksent'ev, T. N. Arutyunyan, 
A. E. Etkin, V. A. Kasimov, V. E. Katsne!'son, A. 
S. Madgerova, Algis Morkeliiinas, I. R. Nezh
metdinov, S. Ya. Novikov, M. I. Ostrovskii, E. M. 
Semenov, E. V. Tokarev, V. S. Vladirnirov, and 
N. V. Zabolotskii, 1987, 154 pp. 

TRANS2/136WS89 $59 $15 

Fourteen Papers Translated from the 
Russian, by V.I. Arnoi'd, S. D. Berman, K. 
Buzashi, T. Donchev, K. M. Efimov, I. I. 
Gikhman, S. G. Gindikin, M. I. Kanovich, A. A. 
Kirillov, Yu. I. Manin, V. G. Maz'ya, Yu. A. 
Neretin, A. A. Panchishkin, Bl. Sendov, Ya. G. 
Sinai, Vu Kim Tuan, E. B. Vinberg, and S. B. 
Yakubovich, 1987, 129 pp. 

TRANS2/137WS89 $58 $15 

Nineteen Papers on Algebraic Semigroups, by 
A. Ya. Aizenshtat, A. E. Evseev, N. E. Podran, I. 
S. Ponizovskii, B. M. Shain, E. G. Shutov, and 
Yu. M. Vazhenin, 1988, 210 pp. 

TRANS2/139WS89 $84 $5 

Ordered Sets and Lattices, by Kh. 
Drashkovicheva, T. S. Fofanova, V. I. Igoshin, T. 
Katrinyak, M. Kolibiar, A. V. Mikhalev, V. N. 
Salii, and L.A. Skornyakov, 1989, 203 pp. 

TRANS2/141 WS89 $82 $20 

Ten Papers Translated from the Russian, by 
M. B. Abalovich, D. S. Dzhumabaev, V. Z. 
Feinberg, V. Fleischer, S. S. Goncharov, B. N. 
Khabibullin, M.G. Krein, N. Ya. Krupnik, B. Ya. 
Levin, L. V. Nosov, E. G. Nosova, A. A. 
Nude!' man, E. B. Rabinovich, G. I. Russu, V. Yu. 
Sazonov, and D. I. Sviridenko, 1989, 
121 pp. 

TRANS2/ 142WS89 $62 $15 

Eight Papers Translated from the Russian, by 
V. A. Belonogov, Yu. A. Drakokhrust, R. F. 
Faiziev, R. N. Ganikhodzhaev, S. S. Goncharov, 
G. Mints, E. M. Nikishin, A. N. Parshin, T. A. 
Sarymsakov, and Yu. G. Zarkhin, 1989, 152 pp. 

TRANS2/143WS89 $70 $15 

Thirteen Papers Translated from the Russian, 
by S. D. Berman, K. Buzashi, V. K. Dubovoi, 
S. Yu. Favorov, I. S. Kats, I. V. Lobarev, V. E. 
Lyantse, Yu. I. Lyubarskii, Kh. B. Maiorga, 
A. A. Nersesyan, N. P. Pustovortov, and 
G. N. Zholtkevich, 1989, 140 pp. 

TRANS2/144WS89 $70 $15 

Eight Papers Translated from the Russian, by 
S. G. Dalalyan, I. I. Danilyuk, A. T. Fomenko, S. 
G. Gindikin, M. G. Gorbachuk, V. I. Gorbachuk, 
M. G. Krein, V. P. Palamodov, I. V. Skrypnik, 
and Dao Trong Thi, 1989, 117 pp. 

TRANS2/ 145WS89 $64 $15 

Fifteen Papers in Complex Analysis, by L. A. 
Aizenberg, A. B. Aleksandrov, P. V. Degtyar', 
Ya. Yu. Gaidis, S. G. Gindikin, V. A. Kakichev, V. 
P. Khavin, G. M. Khenkin, B. I. Odvirko-Budko, 
A. L. Onishchik, S. I. Pinchuk, A. Yu. Pushnikov, 
V. V. Rabatin, L. I. Ronkin, A. Sadullaev, N. N. 
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Tarkhanov, A. K. Tsikh, and 
A. P. Yuzhakov, 1989, 112 pp. 

TRANS2/ 146WS89 $71 $15 

Nine Papers from the International Congress 
of Mathematicians 1986, by I. G. Bashmakova, 
G. V. Belyi, E. D. Gluskin, S. K. Godunov, A. A. 
Gonchar, A. M. Olevskii, M. G. Peretyat'kin, 
A. A. Razborov, and A. V. Skorokhod, 1990, 
100 pp. 

TRANS2/ 147WS89 $56 $15 

First Siberian Winter School "Algebra and 
Analysis", by A. D. Aleksandrov, 0 . V. Bele
gradek, I. A. Bokut', and Yu. L. Ershov, 1991, 
112 pp. 

TRANS2/ 148WS89 $66 $15 

Thirteen Papers in Algebra, Functional 
Analysis, Topology, and Probability Trans
lated from the Russian, by V. S. Afraimovich, 
Ya. G. Berkovich, V. Z. Grines, L. G. Khanir, I. 
Ya. Novikov, B. M. Pogrebinskii, V. V. Sharko, V. 
P. Shchedrik, L. P. Shil'nikov, 0 . P. Skachkova, 
V. A. Tolokonnikov, N. A. Vavilov, and B. I. 
Zil'ber, 1991, 220 pp. 

TRANS2/149WS89 $119 $20 

Second Siberian Winter School "Algebra and 
Analysis", edited by I. A. Aleksandrov, L.A. 
Bokut', and Yu. G. Reshetnyak, 1992, 145 pp. 

TRANS2/ 15 1WS89 $130 $20 

Singularity Theory and Some Problems of 
Functional Analysis, edited by S. G. Gindikin, 
1992, 199 pp. 

TRANS2/153WS89 $101 $20 

Three Papers on Algebras and Their Repre
sentations, by V. N. Gerasimov, N. G. 
Nesterenko, and A. I. Valitskas, 1993, 195 pp. 

TRANS2/ 156WS89 $98 $20 

Wave Propagation. Scattering Theory, edited 
by M. Sh. Birman, 1993, 256 pp. 

TRANS2/ 157WS89 $105 $20 

Selected Topics in Discrete Mathematics: Pro
ceedings of the Moscow Discrete Mathemat
ics Seminar, 1972-1990, edited by A. K. Kel
mans, 1994, 221 pp. 

TRANS2/ 158WS89 $79 $20 

Proceedings of the St. Petersburg Mathemati
cal Society, Volume II, edited by 0 . A. 
Ladyzhenskaya, 1994, 225 pp. 

TRANS2/ 159WS89 $115 $20 

Selected Papers on Number Theory, Alge
braic Geometry, and Differential Geometry, 
edited by Katsurni Nomizu, 1994, 154 pp. 

TRANS2/160WS89 $75 $20 

Selected Papers on Analysis, Probability, and 
Statistics, edited by Katsumi Nomizu, 1994, 
151 pp. 

TRANS2/ l61 WS89 $75 $20 

Applied Problems of Radon Transform, 
edited by Simon Gindikin, 1994, 261 pp. 

TRANS2/162WS89 $119 $20 

Third Siberian School: Algebra and Analysis, 
edited by L.A. Bokut', M. Hazewinkel, and 
Yu. G. Reshetnyak, 1995, 188 pp. 

TRANS2/163WS89 $95 $20 
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Applied Discrete Mathematics 
and Theoretical Computer 
Science 
Convergence Theory of Feasible Direction 
Methods, by Du Dingzhu, 1991, 118 pp. 

ADM/lWS89 $31 $5 

CBMS Issues in Mathematics 
Education 
Mathematicians and Education Reform 
1989-90, edited by Naomi D. Fisher, Harvey B. 
Keynes, and Philip D. Wagreich, 1991, 176 pp. 

CBMATH/2WS89 $42 $5 

Mathematicians and Education Reform 
1990-1991, edited by Naomi D. Fisher, 
Harvey B. Keynes, and Philip D. Wagreich, 
1993, 185 pp. 

CBMATH/3WS89 $62 $15 

CBMS Regional CoPJerence Series 
in Mathematics 
Algebraic Ideas in Ergodic Theory, by Klaus 
Schmidt, 1990, 94 pp. 

CBMS/76WS89 $31 $10 

Littlewood-Paley Theory and the Study of 
Function Spaces, by Michael Frazier, Bjorn 
Jawerth, and Guido Weiss, 1991, 132 pp. 

CBMS/79WS89 $42 $10 

Collected Works 
Collected Papers of Salomon Bochner, edited 
by Robert C. Gunning, 1991, 732 pp. 

CWORKS/2.3WS89 $108 $20 

A. Adrian Albert Collected Mathematical 
Papers, edited by Richard E. Block, Nathan 
Jacobson, J. Marshall Osborn, David J. Saltman, 
and Daniel Zelinsky, 1993, 743 pp. 

CWORKS/3.1 WS89 $100 $20 

A. Adrian Albert Collected Mathematical 
Papers, edited by Richard E. Block, Nathan 
Jacobson,]. Marshall Osborn, David]. Saltman, 
and Daniel Zelinsky, 1993, 938 pp. 

CWORKS/3 .2WS89 $117 $20 

Conference Proceedings, 
Canadian Mathematical Society 
Oscillation, Bifurcation and Chaos, edited by 
F. V. Atkinson, W. F. Langford, and A. B. Min
garelli, 1987, 711 pp. 

CMSAMS/8WS89 $93 $20 

Mathematical Quantum Field Theory and 
Related Topics, edited by Joel S. Feldman and 
Lon M. Rosen, 1988, 261 pp. 

CMSAMS/9WS89 $41 $10 

Category Theory 1991: Proceedings of the 
1991 Summer Category Theory Meeting, 
Montreal, Canada, edited by R.A.G. Seely, 
1992, 447 pp. 

CMSAMS/l3WS89 $76 $20 
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Representations of Algebras, edited by Vlas
timil Dlab and Helmut Lenzing, 1993, 478 pp. 

CMSAMS/14WS89 $81 $20 

Contemporary Mathematics 

Algebraists' Homage: Papers in Ring Theory 
and Related Topics, edited by S. A. Amitsur, 
D. ]. Saltman, and G. B. Seligman, 1982, 
409 pp. 

CONM/13WS89 $44 $10 

Automated Theorem Proving: After 25 Years, 
edited by W. W. Bledsoe and D. W. Loveland, 
1984, 360 pp. 

CONM/29WS89 $42 $10 

Group Actions on Manifolds, edited by Rein
hard Schultz, 1985, 568 pp. 

CONM/36WS89 $58 $15 

Random Matrices and Their Applications, 
edited by J. E. Cohen, H. Kesten, and C. M. 
Newman, 1986, 358 pp. 

CONM/50WS89 $43 $10 

Logic and Combinatorics, edited by Stephen 
G. Simpson, 1987, 394 pp. 

CONM/65WS89 $46 $11\ 
•v 

Fixed Point Theory and Its Applications, 
edited by R. F. Brown, 1988, 268 pp. 

CONM/72WS89 $36 $10 

Statistical Inference from Stochastic 
Processes, edited by N. U. Prabhu, 1988, 
386 pp. 

CONM/80WS89 $44 $10 

Banach Space Theory, edited by Bor-Luh Lin, 
1989, 521 pp. 

CONM/85WS89 $59 $15 

Commutative Harmonic Analysis, edited by 
David Colella, 1989, 305 pp. 

CONM/91WS89 $43 $10 

Categories in Computer Science and Logic, 
edited by John W. Gray and Andre Scedrov, 
1989, 382 pp. 

CONM/92WS89 $50 $10 

Measure and Measurable Dynamics, edited by 
R. Daniel Mauldin, R. M. Shortt, and Cesar E. 
Silva, 1989, 326 pp. 

CONM/94WS89 $57 $15 

Every Planar Map is Four Colorable, by Ken
neth Appel and Wolfgang Haken, 1989, 741 
pp. 

CONM/98WS89 $94 $20 

The Connection between Infinite Dimen
sional and Finite Dimensional Dynamical 
Systems, edited by Basil Nicolaenko, Ciprian 
Foias, and Roger Temam, 1989, 357 pp. 

CONM/99WS89 $49 $10 

Current Progress in Hyperbolic Systems: Rie
mann Problems and Computations, edited by 
W. Brent Lindquist, 1989, 367 pp. 

CONM/lOOWS89 $49 $10 

NOTICES OF THE AM" 

Code List Sale 

Primes Associated to an Ideal, by Stephen 
McAdam, 1989, 167 pp. 

CONM/ 102WS89 $37 $10 

Coloring Theories, by Steve Fisk, 1989, 164 
pp. 

CONM/l03WS89 $37 $10 

Geometric and Topological Invariants for 
Elliptic Operators, edited by Jerome Kaminker, 
1990, 297 pp. 

CONM/l05WS89 $41 $10 

Logic and Computation, edited by Wilfried 
Sieg, 1990, 297 pp. 

CONM/l06WS89 $41 $10 

Harmonic Analysis and Partial Differential 
Equations, edited by Mario Milman and Tomas 
Schonbek, 1990, 129 pp. 

CONM/l07WS89 $40 $10 

Combinatorial Group Theory, edited by Ben
jamin Fine, Anthony Gaglione, and Francis 
C. Y. Tang, 1990, 191 pp. 

CONM/l09WS89 $38 $10 

Lie Algebras and Related Topics, edited by 
Georgia Benkart and]. Marshall Osborn, 1990, 
313 pp. 

CONM/110WS89 $46 $10 

Finite Geometries and Combinatorial 
Designs, edited by EarlS. Kramer and Spyros 
S. Magliveras, 1990, 312 pp. 

CONM/lllWS89 $55 $15 

Integral Geometry and Tomography, edited 
by Eric Grinberg and Eric Todd Quinto, 1990, 
251 pp. 

CONM/113WS89 $56 $15 

Statistical Multiple Integration, edited by 
Nancy Flournoy and Robert K. Tsutakawa, 
1991, 276 pp. 

CONM/11SWS89 $74 $15 

Algebraic Geometry: Sundance 1988, edited 
by Brian Harbourne and Robert Speiser, 1991, 
146 pp. 

CONM/116WS89 $59 $15 

Probability Theory and Its Applications in 
China, edited by Yan Shi-Jian, Yang Chung
Chun, and Wang, 1991, 333 pp. 

CONM/118WS89 $48 $10 

Selfadjoint and Nonselfadjoint Operator 
Algebras and Operator Theory, edited by 
Robert S. Doran, 1991, 215 pp. 

CONM/l20WS89 $51 $15 

Inverse Scattering and Applications, edited 
by David Sattinger, 1991, 133 pp. 

CONM/ 122WS89 $41 $10 

Azumaya Algebras, Actions, and Modules, 
edited by Darrell E. Haile and James Osterburg, 
1992, 298 pp. 

CONM/ l24WS89 $43 $10 

Strategies for Sequential Search and Selection 
in Real Time, edited by F. Thomas Bruss, 
Thomas S. Ferguson, and Stephen M. Samuels, 
1992, 248 pp. 

CONM/l25WS89 $47 $10 
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New Approaches in Spectral Decomposition, 
edited by Ridgley Lange and Shengwang Wang, 
1992, 273 pp. 

CONM/ 128WS89 $44 $10 

Abelian Groups and Noncommutative Rings: 
A Collection of Papers in Memory of Robert 
B. Warfield, Jr., edited by L. Fuchs, K. R. Good
earl, J. T. Stafford, and C. Vinsonhaler, 1992, 
394 pp. 

CONM/ 130WS89 $49 $10 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mal'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A. I. Kostrikin, 1992, 712 pp. 

CONM/ 131.1WS89 $80 $5 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mal'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A. I. Kostrikin, 1992, 704 pp. 

CONM/ 131.2WS89 $79 $5 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mal'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A. I. Kostrikin, 1992, 666 pp. 

CONM/13l.3WS89 $70 $5 

Deformation Theory and Quantum Groups 
with Applications to Mathematical Physics, 
edited by Murray Gerstenhaber and Jim Stash
eff, 1992,377 pp. 

CONM/ l34WS89 $55 $15 

Symbolic Dynamics and its Applications, 
edited by Peter Walters, 1992, 452 pp. 

CONM/ l35WS89 $55 $15 

Curves, Jacobians, and Abelian Varieties, 
edited by Ron Donagi, 1992, 342 pp. 

CONM/136WS89 $62 $15 

The Madison Symposium on Complex Analy
sis, edited by Edgar Lee Stout and Alexander 
Nagel, 1992, 478 pp. 

CONM/ 137WS89 $49 $10 

Hypergeometric Functions on Domains of 
Positivity, Jack Polynomials, and Applica
tions, edited by Donald St.P. Richards, 1992, 
259 pp. 

CONM/ 138WS89 $44 $10 

Kazhdan-Lusztig Theory and Related Topics, 
edited by Vinay Deodhar, 1992, 277 pp. 

CONM/l39WS89 $46 $10 

Geometric Analysis, edited by Eric L. Grin
berg, 1992, 167 pp. 

CONM/140WS89 $40 $10 

Fluid Dynamics in Biology, edited by A. Y. 
Cheer and C. P. van Dam, 1993, 586 pp. 

CONM/141 WS89 $73 $15 

Several Complex Variables in China, edited 
by Chung-Chun Yang and Sheng Gong, 1993, 
173 pp. 

CONM/142WS89 $36 $10 

A Tribute to Emil Grosswald: Number Theory 
and Related Analysis, edited by Marvin Knopp 
and Mark Sheingorn, 1993, 612 pp. 

CONM/143WS89 $79 $20 
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Banach Spaces, edited by Bor-Luh Lin and 
William B. Johnson, 1993, 201 pp. 

CONM/144WS89 $42 $10 

Algebraic Topology: Oaxtepec 1991, edited 
by Martin C. Tangora, 1993, 481 pp. 

CONM/ 146WS89 $71 $15 

Graph Structure Theory, edited by Neil 
Robertson and Paul Seymour, 1993, 688 pp. 

CONM/ 147WS89 $81 $20 

Index Theory and Operator Algebras, edited 
by Jeffrey Fox and Peter Haskell, 1993, 190 pp. 

CONM/ 148WS89 $41 $10 

Doeblin and Modern Probability, edited by 
Harry Cohn, 1993, 347 pp. 

CONM/149WS89 $49 $10 

Mapping Class Groups and Moduli Spaces of 
Riemann Surfaces, edited by Carl-Friedrich 
Biidigheimer and Richard M. Hairr, 1993, 
372 pp. 

CONM/ 150WS89 $51 $15 

The Reconstruction of Trees from Their 
Automorphism Groups, by Matatyahu Rubin, 
1993, 274 pp. 

CONM/151WS89 $56 $15 

Nielsen Theory and Dynamical Systems, 
edited by Christopher K. McCord, 1993, 
350 pp. 

CONM/152WS89 $52 $15 

Linear Algebraic Groups and Their Represen
tations, edited by Richard S. Elman, Murray M. 
Schacher, and V. S. Varadarajan, 1993, 200 pp. 

CONM/ 153WS89 $42 $10 

The Penrose Transform and Analytic Coho
mology in Representation Theory, edited by 
Michael Eastwood, Joseph Wolf, and Roger 
Zierau, 1993, 259 pp. 

CONM/154WS89 $47 $10 

Commutative Algebra: Syzygies, Multiplici
ties, and Birational Algebra, edited by William 
J. Heinzer, Craig L. Huneke, and Judith D. Sally, 
1994, 444 pp. 

CONM/ 159WS89 $61 $15 

Lie Algebras, Cohomology, and New Applica
tions to Quantum Mechanics, edited by Niky 
Kamran and Peter J. Olver, 1994, 310 pp. 

CONM/ 160WS89 $51 $15 

Computational Mathematics in China, edited 
by Zhong-Ci Shi and Chung-Chun Yang, 1994, 
225 pp. 

CONM/163WS89 $44 $10 

The Rademacher Legacy to Mathematics, 
edited by George E. Andrews, David M. Bres
soud, and L. Alayne Parson, 1994, 369 pp. 

CONM/166WS89 $60 $15 

C*-Aigebras: 1943-1993, edited by RobertS. 
Doran, 1994, 399 pp. 

CONM/167WS89 $65 $15 

Finite Fields: Theory, Applications, and Algo
rithms, edited by Gary L. Mullen and Peter Jau
Shyong Shiue, 1994, 402 pp. 

CONM/ 168WS89 $65 $15 

NOTICES OF THE AMS 

The AMS $5-$1 0-$1 5-$20 Sale 

Code List Sale 

The Mathematical Legacy of Wilhelm Mag
nus: Groups, Geometry and Special 
Functions, edited by William Abikoff, Joan S. 
Birman, and Kathryn Kuiken, 1994, 499 pp. 

CONM/ 169WS89 $80 $20 

Abelian Group Theory and Related Topics, 
edited by Rudiger Gobel, Paul Hill, and Wolf
gang Liebert, 1994, 432 pp. 

CONM/ 171 WS89 $65 $15 

Geometry of the Spectrum, edited by Robert 
Brooks, Carolyn Gordon, and Peter Perry, 1994, 
299 pp. 

CONM/ 173WS89 $58 $15 

Mathematical Aspects of Conformal and 
Topological Field Theories and Quantum 
Groups, edited by Paul J. Sally, Jr., Moshe 
Flato, James Lepowsky, Nicolai Reshetikhin, 
and Gregg J. Zuckerman, 1994, 267 pp. 

CONM/ l75WS89 $50 $10 

Foundational Aspects of "Non" standard 
Mathematics, by David Ballard, 1994, 135 pp. 

CONM/ 176WS89 $40 $10 

Representation Theory and Analysis on 
Homogeneous Spaces, edited by Simon 
Gindikin, Roe Goodman, Frederick P. Green
leaf, and Paul J. Sally, Jr., 1994, 256 pp. 

CONM/ 177WS89 $46 $10 

Jerusalem Combinatorics '93, edited by 
Helene Barcelo and Gil Kalai, 1994, 360 pp. 

CONM/ 178WS89 $64 $15 

The Cech Centennial: A Conference on 
Homotopy Theory, edited by Mila Cenkl and 
Haynes Miller , 1995, 422 pp. 

CONM/ 181 WS89 $63 $15 

Applications of Hypergroups and Related 
Measure Algebras, edited by William C. Con
nett, Marc-Olivier Gebuhrer, and Alan L. 
Schwartz, 1995, 441 pp. 

CONM/ 183WS89 $69 $15 

Second International Conference on Algebra, 
edited by L.A. Bokut', A. I. Kostrikin, and 
S. S. Kutateladze, 1995, 449 pp. 

CONM/ 184WS89 $65 $15 

CRM Proceedings & Lecture 
Notes 
Asymptotic Methods in Mechanics, edited by 
Remi Vaillancourt and Andrei L. Smirnov, 
1993, 282 pp. 

CRMP/ 3WS89 $72 $15 

Measure-Valued Processes, Stochastic Partial 
Differential Equations, and Interacting Sys
tems, edited by D. A. Dawson, 1994, 241 pp. 

CRMP/ 5WS89 $59 $15 

The Hilton Symposium 1993: Topics in 
Topology and Group Theory, edited by 
Guido Mislin, 1994, 198 pp. 

CRMP/ 6WS89 $49 $10 

Mathematical Quantum Theory 1: Field The
ory and Many-Body Theory, edited by J. Feld
man, R. Froese, and L. Rosen, 1994, 234 pp. 

CRMP/ 7WS89 $57 $15 
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DIMACS: Series in Discrete 
Mathematics and Theoretical 
Computer Science 
Polyhedral Combinatorics, edited by William 
Cook and Paul D. Seymour, 1990, 288 pp. 

DIMACS/1 WS89 $57 $5 

Distributed Computing and Cryptography, 
edited by Joan Feigenbaum and Michael Mer
ritt, 1991, 262 pp. 

DIMACS/ 2WS89 $53 $5 

Computer-Aided Verification '90, edited by E. 
M. Clarke and R. P. Kurshan, 1991, 628 pp. 

DIMACS/3WS89 $100 $5 

Applied Geometry and Discrete Mathematics: 
The Victor Klee Festschrift, edited by Peter 
Gritzmann and Bernd Sturmfels, 1991, 608 pp. 

DIMACS/4WS89 $118 $5 

Reliability of Computer and Communication 
Networks, edited by Fred Roberts, Frank 
Hwang, and Clyde Monma, 1991, 259 pp. 

DIMACS/5WS89 $45 $5 

Discrete and Computational Geometry: 
Papers from the DIMACS Special Year, edited 
by Jacob E. Goodman, Richard Pollack, and 
William Steiger, 1991, 378 pp. 

DIMACS/6WS89 $66 $5 

On-line Algorithms, edited by Lyle A. McGeoch 
and Daniel D. Sleator, 1992, 179 pp. 

DIMACS/7WS89 $32 $5 

Mathematical Methods of Analysis of 
Biopolymer Sequences, edited by Simon 
Gindikin, 1992, 150 pp. 

DIMACS/8WS89 $48 $5 

Planar Graphs, edited by William T. Trotter, 
1993, 152 pp. 

DIMACS/9WS89 $45 $5 

Network Flows and Matching: First DIMACS 
Implementation Challenge, edited by David S. 
Johnson and Catherine C. McGeoch, 1993, 
592 pp. 

DIMACS/ 12WS89 $96 $5 

Advances in Computational Complexity The
ory, edited by Jin-Yi Cai, 1993, 209 pp. 

DIMACS/l3WS89 $84 $5 

Coding and Quantization, edited by Robert 
Calderbank, G. David Forney, Jr., and Nader 
Moayeri, 1993, 263 pp. 

DIMACS/ 14WS89 $69 $5 

Computational Support for Discrete Math
ematics, edited by Nathaniel Dean and Gregory 
E. Shannon, 1994, 399 pp. 

DIMACS/ l5WS89 $77 $5 

Quadratic Assignment and Related Problems, 
edited by Panos M. Pardalos and 
Henry Wolkowicz, 1994, 364 pp. 

DIMACS/l6WS89 $73 $5 

Language Computations, edited by Eric Sven 
Ristad, 1994, 198 pp. 

DIMACS/ l7WS89 $60 $5 
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Specification of Parallel Algorithms, edited by 
Guy E. Blelloch, K. Mani Chandy, and Suresh 
Jagannathan, 1994, 399 pp. 

DIMACS/l8WS89 $79 $5 

Partitioning Data Sets, edited by Ingemar ]. 
Cox, Pierre Hansen, and Bela Julesz, 1995, 
408 pp. 

DIMACS/19WS89 $85 $5 

Fields Institute Communications 
Dynamics and Control of Mechanical Sys
tems: The Falling Cat and Related Problems, 
edited by Michael]. Enos, 1993, 280 pp. 

FIC/lWS89 $87 $20 

Control of Flexible Structures, edited by K. A. 
Morris, 1993, 243 pp. 

FIC/2WS89 $82 $20 

Hamiltonian and Gradient Flows, Algorithms 
and Control, edited by Anthony Bloch, 1994, 
155 pp. 

FIC/3WS89 $71 $15 

Fields Institute Monographs 
Global Dynamics, Phase Space Transport, 
Orbits Homoclinic to Resonances, and Appli
cations, by Stephen Wiggins, 1993, 155 pp. 

FIM/1WS89 $39 $10 

History of Mathematics 
A Century of Mathematics in America, Part 1, 
edited by Peter Duren, 1988, 477 pp. 

HMATH/lWS89 $75 $5 

A Century of Mathematics in America, Part 2, 
edited by Peter Duren, 1989, 585 pp. 

HMATH/ 2WS89 $87 $5 

A Century of Mathematics in America, Part 3, 
edited by Peter Duren, 1989, 675 pp. 

HMATH/3WS89 $93 $5 

Operations Analysis in the United States 
Army Eighth Air Force in World War II, by 
Charles W. McArthur, 1990, 349 pp. 

HMATH/4WS89 $36 $5 

Volume 1: A History of the Second Fifty 
Years, American Mathematical Society 
1939-1988, by Everett Pitcher, 1988, 360 pp. 

HMPITCHERWS89 $50 $10 

Israel Mathematical Conference 
Proceedings 
Ring Theory 1989 in Honor of S. A. Amitsur, 
edited by Louis Rowen, 1990, 430 pp. 

IMCP/1WS89 $32 $10 

Festschrift in Honor of I. I. Piatetski-Shapiro, 
edited by S. Gelbart, R. Howe, and P. Sarnak, 
1990, 339 pp. 

IMCP/3WS89 $40 $10 

NOTICES OF THE AMS 

Code List Sale 

Interpolation Spaces and Related Topics, 
edited by Michael Cwikel, Mario Milman, and 
Richard Rochberg, 1992, 294 pp. 

IMCP/5WS89 $40 $5 

Set Theory of the Reals, edited by Haim 
Judah, 1993, 654 pp. 

IMCP/6WS89 $61 $15 

Lectures in Applied Mathematics 
Reacting Flows: Combustion and Chemical 
Reactors, edited by Geoffrey Ludford, 1986, 
512 pp. 

LAM/24.1 WS89 $64 $15 

Reacting Flows: Combustion and Chemical 
Reactors, edited by Geoffrey Ludford, 1986, 
536 pp. 

LAM/24.2WS89 $64 $15 

Computational Aspects of VLSI Design with 
an Emphasis on Semiconductor Device Simu
lation, edited by Randolph E. Bank, 1990, 
190 pp. 

LAM/25WS89 $58 $15 

Computational Solution of Nonlinear Systems 
of Equations, edited by Eugene L. Allgower 
and Kurt Georg, 1990, 762 pp. 

LAM/26WS89 $235 $20 

Mathematics of Random Media, edited by 
Werner E. Kohler and Benjamin S. White, 1991, 
499 pp. 

LAM/27WS89 $191 $20 

Vortex Dynamics and Vortex Methods, edited 
by Christopher R. Anderson and Claude Green
gard, 1991, 751 pp. 

LAM/28WS89 $149 $20 

Exploiting Symmetry in Applied and Numeri
cal Analysis, edited by Eugene L. Allgower, 
Kurt Georg, and Rick Miranda, 1993, 459 pp. 

LAM/29WS89 $58 $15 

Tomography, Impedance Imaging, and Inte
gral Geometry, edited by Eric Todd Quinto, 
Margaret Cheney, and Peter Kuchment, 1994, 
287 pp. 

LAM/30WS89 $51 $15 

Lectures on Mathematics in the 
Life Sciences 
Some Mathematical Questions in Biology, 
edited by Stephen Childress, 1981, 214 pp. 

LLSCI/14WS89 $33 $10 

Some Mathematical Questions in Biology
Circadian Rhythms, edited by Gail A. Carpen
ter, 1987, 265 pp. 

LLSCI/19WS89 $46 $10 

Some Mathematical Questions in Biology
The Dynamics of Excitable Media, edited by 
Hans G.Othmer, 1989, 181 pp. 

LLSCI/21WS89 $37 $10 
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Mathematical Surveys and 
Monographs 

Sale 

Approximation by Polynomials with Integral 
Coefficients, by LeBaron 0. Ferguson, 1980, 
160 pp. 

SURV/17WS89 $47 $10 

Contributions to the Theory of Transcenden
tal Numbers, by Gregory V. Chudnovsky, 1984, 
450 pp. 

SURV / 19WS89 $109 $20 

Operator Theory and Arithmetic in H oo, by 
Hari Bercovici, 1988, 2 75 pp. 

SURV /26WS89 $82 $20 

Direct and Inverse Scattering on the Line, by 
Richard Beals, Percy Deift, and Carlos Tomei, 
1988, 209 pp. 

SURV/28WS89 $66 $15 

Spectral Theory and Analytic Geometry over 
Non-Archimedean Fields, by Vladimir G. 
Berkovich, 1990, 169 pp. 

SURV/33WS89 $55 $15 

Inverse Source Problems, by Victor Isakov, 
1990, 191 pp. 

SURV/34WS89 $75 $15 

Analysis of and on Uniformly Rectifiable 
Sets, by Guy David and Stephen Semmes, 
1993, 356 pp. 

SURV/38WS89 $111 $20 

Monotone Dynamical Systems: An Introduc
tion to the Theory of Competitive and Coop
erative Systems, by HalL. Smith, 1995, 
174 pp. 

SURV/41WS89 $49 $10 

Free Lattices, by Ralph Freese, Jaroslav Jezek, 
and J. B. Nation, 1995, 293 pp. 

SURV/42WS89 $65 $15 

Memoirs of the American 
Mathematical Society 
A New Approach to the Local Embedding 
Theorem of CR-Structures for n <o 4 (The 
Local Solvability for the Operator ab in the 
Abstract Sense), by Takao Akahori, 1987, 
257 pp. 

MEM0/67 /366WS89 $34 $10 

Degree Theory for Equivariant Maps, the 
General 5 1-Action, by Jorge Ize, Ivar Massabo, 
and Alfonso Vignoli, 1992, 179 pp. 

MEM0/100/481 WS89 $30 $10 

Enright-Shelton Theory and Vogan's Problem 
for Generalized Principal Series, by Brian D. 
Boe and David H. Collingwood, 1993, 107 pp. 

MEM0/102/486WS89 $3 0 $10 

Degenerate Principal Series for Symplectic 
Groups, by Chris Jantzen, 1993, 111 pp. 

MEM0/102/488WS89 $30 $10 

Markov Cell Structures near a Hyperbolic 
Set, by Tom Farrell and Lowell Jones, 1993, 
138 pp. 

MEM0/103/491 WS89 $32 $10 
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Categories of Modules over Endomorphism 
Rings, by Theodore G. Faticoni, 1993, 140 pp. 

MEM0/103/492WS89 $32 $10 

Invariant Subsemigroups of Lie Groups, by 
Karl-Hermann Neeb, 1993, 193 pp. 

MEM0/104/499WS89 $36 $10 

Separatrix Surfaces and Invariant Manifolds 
of a Class of Integrable Hamiltonian Systems 
and Their Perturbations, by Jaume Llibre and 
Ana Nunes, 1994, 191 pp. 

MEM0/107/513WS89 $36 $10 

Associated Graded Algebra of a Gorenstein 
Artin Algebra, by Anthony A. Iarrobino, 1994, 
115 pp. 

MEM0/107 /51 4WS89 $30 $5 

1-Density Continuous Functions, by 
Krzysztof Ciesielski, Lee Larson, and Krzysztof 
Ostaszewski, 1994, 133 pp. 

MEM0/107 /5 15WS89 $3 2 $10 

A Proof of the q-Macdonald-Morris Conjec
ture for BCn, by Kevin W. J. Kadel!, 1994, 
80 pp. 

MEM0/108/516WS89 $31 $10 

Behavior of Distant Maximal Geodesics in 
Finitely Connected Complete 2-dimensional 
Riemannian Manifolds, by Takashi Shioya, 
1994, 73 pp. 

MEM0/108/5 17WS89 $31 $5 

Parabolic Anderson Problem and Intermit
tency, by Rene A. Carmona and S. A. 
Molchanov, 1994, 125 pp. 

MEM0/ 108/5 18WS89 $34 $10 

Elliptic Regularization and Partial Regularity 
for Motion by Mean Curvature, by Tom Ilma
nen, 1994, 90 pp. 

MEM0/108/520WS89 $32 $10 

Prime Ideals in Skew and q -Skew Polynomial 
Rings, by K. R. Goodearl and E. S. Letz ter, 
1994, 106 pp. 

MEM0/109/521WS89 $32 $10 

Principal Currents for a Pair of Unitary Oper
ators, by Joel D. Pincus and Shaojie Zhou, 
1994, 103 pp. 

MEM0/109/522WS89 $32 $10 

Random Perturbations of Hamiltonian Sys
tems, by Mark I. Freidlin and Alexander D. 
Wentzell, 1994, 82 pp. 

MEM0/109/523WS89 $31 $10 

Iterating the Cobar Construction, by Justin R. 
Smith, 1994, 141 pp. 

MEM0/109/524WS89 $35 $5 

Forme de Jordan de Ia Monodromie des Sin
gularites Superisolees de Surfaces, by Enrique 
Artal-Bartolo, 1994, 84 pp. 

MEM0/109/525WS89 $3 1 $10 

The Cohen-Macaulay and Gorenstein Rees 
Algebras Associated to Filtrations, by Shiro 
Goto and Koji Nishida, 1994, 134 pp. 

MEM0/110/526WS89 $34 $10 

NOTICES OF THE AMS 

The AMS $5-$10- $1 5-$20 Sale 

Code List Sale 

Diagram Cohomology and Isovariant Homo
topy Theory, by Giora Dula and Reinhard 
Schultz, 1994, 82 pp. 

MEMO/ll0/527WS89 $31 $10 

Higher Spinor Classes, by]. F. Jardine, 1994, 
88 pp. 

MEMO/ll0/528WS89 $3 1 $10 

Filtrations on the Homology of Algebraic 
Varieties, by Eric M. Friedlander and Barry 
Mazur, 1994, llO pp. 

MEMO/ll0/529WS89 $33 $10 

Littlewood-Paley Theory on Spaces of Homo
geneous Type and the Classical Function 
Spaces, by Y. S. Han and E. T. Sawyer, 1994, 
126 pp. 

MEMO/ll0/530WS89 $34 $10 

The Full Set of Unitarizable Highest Weight 
Modules of Basic Classical Lie Superalgebras, 
by Hans Plesner Jakobsen, 1994, ll6 pp. 

MEMO/ ll1/532WS89 $33 $10 

Anticipative Girsanov Transformations and 
Skorohod Stochastic Differential Equations, 
by Rainer Buckdahn, 1994, 88 pp. 

MEM0/ 111 /533WS89 $3 1 $10 

Orthogonal Decompositions and Functional 
Limit Theorems for Random Graph Statistics, 
by Svante Janson, 1994, 78 pp. 

MEM0/111/534WS89 $31 $10 

Christoffel Functions and Orthogonal Polyno
mials for Exponential Weights on [-1, 1], by 
A. L. Levin and D. S. Lubinsky, 1994, 146 pp. 

MEM0/111/535WS89 $35 $5 

Molecular Propagation through Electron 
Energy Level Crossings, by George A. Hage
dorn, 1994, 130 pp. 

MEM0/11 1/536WS89 $34 $10 

Markov Fields over Countable Partially 
Ordered Sets: Extrema and Splitting, by I. V. 
Evstigneev and P. E. Greenwood, 1994, 100 pp. 

MEM0/112/537WS89 $32 $10 

On the Correlation of Multiplicative and the 
Sum of Additive Arithmetic Functions, by P. 
D. T. A. Elliott, 1994, 88 pp. 

MEM0/112/538WS89 $3 1 $10 

Subgroup Lattices and Synunetric Functions, 
by Lynne M. Butler, 1994, 160 pp. 

MEM0/112/539WS89 $36 $10 

Manifolds with Group Actions and Elliptic 
Operators, by Vladimir Ya. Lin and Yehuda 
Pinchover, 1994, 78 pp. 

MEM0/112/540WS89 $31 $10 

Automorphisms of the Lattice of Recursively 
Enumerable Sets, by Peter Cholak, 1995, 
151 pp. 

MEM0/113/541 WS89 $37 $10 

Second-Order Sturm-Liouville Difference 
Equations and Orthogonal Polynomials, by 
Alouf Jirari, 1995, 138 pp. 

MEM0/113 / 542WS89 $37 $10 
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Generalized Tate Cohomology, by]. P. C. 
Greenlees and]. P. May, 1995, 178 pp. 

MEM0/113/543WS89 $41 $10 

The 2 -Dimensional Attractor of 
x'(t) = - 11x(t) + f(x(t- 1)), by Hans-Otto 
Walther, 1995, 76 pp. 

MEM0/113/544WS89 $33 $10 

The Method of Layer Potentials for the Heat 
Equation in Time-Varying Domains, by John 
L. Lewis and Margaret A. M. Murray, 1995, 
157 pp. 

MEM0/114/545WS89 $38 $10 

Textile Systems for Endomorphisms and 
Automorphisms of the Shift, by Masakazu 
Nasu, 1995, 215 pp. 

MEM0/114/546WS89 $43 $10 

On the Classification of C*-algebras of Real 
Rank Zero: Inductive Limits of Matrix Alge
bras over Non-Hausdorff Graphs, by Hong
bing Su, 1995, 83 pp. 

MEM0/114/547WS89 $33 $10 

On the Martingale Problem for Interactive 
Measure-Valued Branching Diffusions, by 
Edwin Perkins, 1995, 89 pp. 

MEM0/115/549WS89 $33 $10 

C*-Algebra Extensions of C(X), by Huaxin 
Lin, 1995, 89 pp. 

MEM0/115/550WS89 $33 $5 

Density of Prime Divisors of Linear Recur
rences, by Christian Ballot, 1995, 102 pp. 

MEM0/115/551WS89 $34 $10 

The Major Counting of Nonintersecting Lat
tice Paths and Generating Functions for 
Tableaux, by C. Krattenthaler, 1995, 109 pp. 

MEM0/115/552WS89 $35 $10 

Algebraic and Analytic Geometry of Fans, by 
Carlos Andradas and Jesus M. Ruiz, 1995, 
117 pp. 

MEM0/115/553WS89 $35 $10 

Some Special Properties of the Adjunction 
Theory for 3 -Folds in IP'5, by Mauro C. Bel
trametti, Michael Schneider, and Andrew]. 
Sommese, 1995, 63 pp. 

MEM0/116/554WS89 $30 $10 

Stable Networks and Product Graphs, by 
Tomas Feder, 1995, 223 pp. 

MEM0/116/555WS89 $45 $10 

Finite Rational Matrix Groups, by G. Nebe and 
W. Plesken, 1995, 144 pp. 

MEM0/116/556WS89 $37 $10 

Weyl Groups and Birational Transformations 
among Minimal Models, by Kenji Matsuki, 
1995, 133 pp. 

MEM0/116/557WS89 $36 $10 

Coherence for Tricategories, by R. Gordon, A. 
]. Power, and Ross Street, 1995, 81 pp. 

MEM0/117/558WS89 $31 $10 

Two-Generator Discrete Subgoups of 
PSL(2,R), by Jane Gilman, 1995,204 pp. 

MEM0/117/561WS89 $41 $10 

1068 

Code List Sale 

(m)KdV Solitons on the Background of Quasi
Periodic Finite-Gap Solutions, by Fritz 
Gesztesy and Roman Svirsky, 1995, 88 pp. 

MEM0/118/563WS89 $33 $10 

Shortest Paths for Sub-Riemannian Metrics 
on Rank-Two Distributions, by Wensheng Liu 
and Hector J. Sussmann, 1995, 104 pp. 

MEM0/118/564WS89 $35 $10 

Classification of Direct Limits of Even Cuntz
Circle Algebras, by Huaxin Lin and N. Christo
pher Phillips, 1995, 116 pp. 

MEM0/118/565WS89 $35 $10 

Excluding Infinite Clique Minors, by Neil 
Robertson, Paul Seymour, and Robin Thomas, 
1995, 103 pp. 

MEM0/118/566WS89 $34 $5 

On Finite Groups and Homotopy Theory, by 
Ran Levi, 1995, 100 pp. 

MEM0/118/567WS89 $35 $10 

Solution of the Truncated Complex Moment 
Problem for Flat Data, by Raul E. Curto and 
Lawrence A. Fialkow, 1996, 52 pp. 

MEM0/119/568WS89 $32 $10 

Compact Connected Lie Transformation 
Groups on Spheres with Low Cohomogene
ity, I, by Eldar Straume, 1996, 93 pp. 

MEM0/119/569WS89 $35 $10 

Proceedings of Symposia in 
Applied Mathematics 

Computer Communications, edited by B. 
Gopinath, 1985, 124 pp. 

PSAPM/3 1WS89 $3 1 $10 

Fair Allocation, edited by Peyton H. Young, 
1985, 170 pp. 

PSAPM/33WS89 $31 $10 

Robotics, edited by R. W. Brockett, 1990, 
196 pp. 

PSAPM/41WS89 $53 $15 

Mathematics of Computation 1943-1993: A 
Half-Century of Computational Mathematics, 
edited by Walter Gautschi, 1995, 644 pp. 

PSAPM/48WS89 $90 $20 

Proceedings of Symposia in Pure 
Mathematics 

Relations between Combinatorics and Other 
Parts of Mathematics, edited by Dijen K. Ray
Chaudhuri, 1979, 378 pp. 

PSPUM/34WS89 $44 $10 

Geometry of the Laplace Operator, edited by 
Robert Osserman and Alan Weinstein, 1980, 
323 pp. 

PSPUM/36WS89 $42 $10 

The Santa Cruz Conference on Finite Groups, 
edited by Bruce Cooperstein and Geoffrey 
Mason, 1981, 634 pp. 

PSPUM/37WS89 $62 $15 

NOTICES OF THE AMS 

Code List Sale 

Operator Algebras and Applications, edited 
by Richard V. Kadison, 1982, 632 pp. 

PSPUM/38.1 WS89 $67 $15 

Operator Algebras and Applications, edited 
by Richard V. Kadison, 1982, 625 pp. 

PSPUM/38.2WS89 $67 $15 

Singularities, edited by Peter Orlik, 1983, 
676 pp. 

PSPUM/40.1 WS89 $80 $20 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
1039 pp. 

PSPUM/47WS89 $149 $20 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
487 pp. 

PSPUM/47.1 WS89 $75 $15 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
552 pp. 

PSPUM/47.2WS89 $82 $20 

Theta Functions - Bowdoin 1987, edited by 
Robert C. Gunning and Leon Ehrenpreis, 1989, 
728 pp. 

PSPUM/49.1 WS89 $114 $20 

Theta Functions - Bowdoin 1987, edited by 
Robert C. Gunning and Leon Ehrenpreis, 1989, 
366 pp. 

PSPUM/49.2WS89 $67 $15 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 262 pp. 

PSPUM/52.1 WS89 $60 $15 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 625 pp. 

PSPUM/52.2WS89 $114 $20 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 368 pp. 

PSPUM/52.3WS89 $75 $20 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 560 pp. 

PSPUM/54.1 WS89 $89 $5 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 655 pp. 

PSPUM/54.2WS89 $96 $20 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 710 pp. 

PSPUM/54.3WS89 $103 $20 

Motives, edited by Uwe Jannsen, Steven 
Kleiman, and Jean-Pierre Serre, 1994, 747 pp. 

PSPUM/55 .1 WS89 $140 $20 

Motives, edited by Uwe Jannsen, Steven 
Kleiman, and Jean-Pierre Serre, 1994, 676 pp. 

PSPUM/55.2WS89 $129 $20 
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Algebraic Groups and Their Generalizations, 
edited by William]. Haboush and Brian J. Par
shall, 1994, 383 pp. 

PSPUM/56.1WS89 $68 $15 

Algebraic Groups and Their Generalizations, 
edited by William]. Haboush and Brian]. Par
shall, 1994, 415 pp. 

PSPUM/56.2WS89 $72 $15 

Stochastic Analysis, edited by Michael C. 
Cranston and Mark A. Pinsky, 1995, 621 pp. 

PSPUM/57WS89 $129 $5 

K-Theory and Algebraic Geometry: Connec
tions with Quadratic Forms and Division 
Algebras, edited by Bill Jacob and Alex Rosen
berg, 1995,293 pp. 

PSPUM/58.1WS89 $69 $15 

K-Theory and Algebraic Geometry: Connec
tions with Quadratic Forms and Division 
Algebras, edited by Bill Jacob and Alex Rosen
berg, 1995, 444 pp. 

PSPUM/58.2WS89 $89 $5 

Proceedings of the Steklov 
Institute of Mathematics 
Asymptotic Methods and Stochastic Models 
in Problems of Wave Propagation, edited by 
G. 1. Petrasen' and K. P. Latysev, 1971, 
256 pp. 

STEKL0/95WS89 $59 $15 

Limits of Indeterminacy in Measure of 
Trigonometric and Orthogonal Series, by D. E. 
Men'sov, 1968, 67 pp. 

STEKL0/99WS89 $34 $10 

Theory and Applications of Differentiable 
Functions of Several Variables. III, edited by 
s. M. Nikolski!, 1971, 295 pp. 

STEKL0/105WS89 $62 $15 

Approximation of Periodic Functions, edited 
by s. B. Steckin, 1974, 132 pp. 

STEKL0/109WS89 $58 $15 

Boundary Value Problems of Mathematical 
Physics. VI, edited by 0. A. Ladyzhenskaja, 
1972, 210 pp. 

STEKL0/110WS89 $58 $15 

Theoretical Problems in Mathematical Statis
tics, edited by Ju. V. Linnik, 1972, 316 pp. 

STEKL0/ 111 WS89 $75 $15 

Mathematical Questions in the Theory of 
Wave Diffraction. I, edited by V. M. Babic, 
1974, 167 pp. 

STEKL0/115WS89 $82 $20 

Problems in the Theory of Point Explosion in 
Gases, by V. P. Korobeinikov, 1976, 311 pp. 

STEKL0/ 119WS89 $92 $20 

Selected Problems of Weighted Approxima
tion and Spectral Analysis, by N. K. Niko!'skii, 
1976, 276 pp. 

STEKL0/120WS89 $92 $20 

Logical and Logico-Mathematical Calculi. II, 
edited by V. P. Orevkov, 1974, 183 pp. 

STEKL0/ 121WS89 $66 $15 

SEPTEMBER 1998 

Code List Sale 

Boundary Value Problems of Mathematical 
Physics. VIII, edited by 0. A. Ladyzhenskaja, 
1975, 217 pp. 

STEKL0/125WS89 $89 $20 

Boundary Value Problems for Differential 
Equations. III, edited by V. P. Mihailov, 1975, 
256 pp. 

STEKL0/126WS89 $84 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. V, edited by S. 
M. Nikolski!, 1975, 252 pp. 

STEKL0/131 WS89 $82 $20 

Approximation of Functions and Operators, 
edited by S. B. Steckin, 1977, 211 pp. 

STEKL0/13 8WS89 $67 $15 

Moduli of Families of Curves and Quadratic 
Differentials, by G. V. Kuz'mina, 1982, 
231 pp. 

STEKL0/139WS89 $119 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. Vl, edited by 
S.M. Nikol'skil, 1979, 312 pp. 

STEKL0/140WS89 $113 $20 

Geometric Problems in the Theory of Infinite
Dimensional Probability Distributions, by V. 
N. Sudakov, 1979, 178 pp. 

STEKL0/141 WS89 $78 $20 

Analytic Number Theory, Mathematical 
Analysis and Their Applications, Dedicated 
to Academician Ivan Matveevic Vinogradov 
on His Eighty-Fifth Birthday, edited by N. N. 
Bogolyubov, K. K. Mardzhanishvili, eta!., 1980, 
220 pp. 

STEKL0/143WS89 $96 $20 

Tauberian Theory and Its Applications, by A. 
G. Postnikov, 1980, 138 pp. 

STEKL0/144WS89 $47 $10 

Theory and Applications of Differentiable 
Functions of Several Variables. VII, edited by 
S.M. Nikol'skii, 1982, 336 pp. 

STEKL0/150WS89 $137 $20 

Spectral Theory of Functions and Operators. 
II, edited by N. K. Niko!'skii, 1983, 176 pp. 

STEKL0/155WS89 $75 $15 

Theory and Applications of Differentiable 
Functions of Several Variables. VIII, edited by 
S. M. Nikol'skil, 1983, 283 pp. 

STEKL0/156WS89 $115 $20 

International Conference on Analytic Meth
ods in Number Theory and Analysis, 1986, 
319 pp. 

STEKL0/163WS89 $13 7 $20 

Current Mathematical Problems of Mechanics 
and Their Applications, edited by A. A. 
Barmin, 1991, 267 pp. 

STEKL0/186WS89 $159 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. XIII, edited by 
S.M. Nikol'skii, 1990, 261 pp. 

STEKL0/187WS89 $127 $20 

NOTICES OF THE AMS 
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Code List Sale 

Differential Equations and Function Spaces, 
edited by S.M. Nikol'skil, 1992, 256 pp. 

STEKL0/192WS89 $163 $20 

Discrete Geometry and Topology, edited by S. 
P. Novikov, S. S. Ryshkov, N. P. Dolbilin, and M. 
A. Shtan'ko, 1993, 193 pp. 

STEKL0/196WS89 $129 $20 

Some Questions in the Theory of Oscillations 
and the Theory of Optimal Control, edited by 
R. V. Gamkrelidze, 1993, 186 pp. 

STEKL0/197WS89 $115 $20 

Proceedings of an All-Union School on the 
Theory of Functions (Miass, July 1989), 
edited by S. B. Stechkin, 1994, 255 pp. 

STEKL0/198WS89 $163 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. 16, edited by 
S.M. Nikol'skil, 1994, 260 pp. 

STEKL0/204WS89 $189 $20 

Selected Tables in Mathematical 
Statistics 
Dirichlet Distribution-Type 1, by M. Sobel, V. 
R. R. Uppuluri, and K. Frankowski, 1977, 
309 pp. 

TABLES/4WS89 $42 $10 

Selected Tables in Mathematical Statistics, 
Volume V, by G. L. Tietjen, D. K. Kahaner, 
R.]. Beckman, H. A. David, W. ]. Kennedy, 
R. D. Knight, G. R. Murdock, and W. 0 . Willi
ford, 1977, 263 pp. 

TABLES/5WS89 $38 $10 

Selected Tables in Mathematical Statistics, 
Volume 8, by B.]. Trawinski, Robert E. Bech
hofer, Ajit C. Tamhane, M. L. Tiku, and S. 
Kurnra, 1985, 270 pp. 

TABLES/8WS89 $42 $10 

Dirichlet Integrals of Type 2 and Their Appli
cations, by Milton Sobel, V. R. R. Uppuluri, and 
K. Frankowski, 1985, 480 pp. 

TABLES/9WS89 $56 $15 

Selected Tables in Mathematical Statistics, 
Volume 10, by B. K. Shah and Robert E. Odeh, 
1986, 34 7 pp. 

TABLES/10WS89 $50 $10 

Percentage Points of Multivariate Student t 
Distributions, by Robert E. Bechhofer and 
Charles W. Dunnett, 1988, 371 pp. 

TABLES/11 WS89 $58 $15 

Selected Translations in 
Mathematical Statistics and 
Probability 

Twenty-Five Papers on Statistics and Proba
bility, by I. V. Culanovskil, R. L. Dobrusin, E. B. 
Dynkin, I. I. Gihman, B. V. Gnedenko, ]. Hajek, 
M. Jifina, V. S. Koroljuk, Ju. V. Linnik, V. S. 
Mihalevic, Ju. V. Prohorov, Ju. A. Rozanov, I. Z. 
Rozenknop, E. L. Rvaceva, I. N. Sanov, N. A. 
Sapogov, A. V. Skorohod, and V. M. Zolotarev, 
1961, 306 pp. 

STAPR0/1 WS89 $5 1 $15 
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Eleven Papers from the Fourth Prague Con
ference on Information Theory Statistical 
Decision Functions and Random Processes, 
by 1. 1. Gruska, A. A. Juskevic , A.M. Kagan, Ju. 
F. Kicatov, V. F. Krapivin, Ju. Y. Linnik, N. S. 
Ralbman, T. A. Sarymsakov, V. V. Sazonov, A. 
N. Sirjaev, V. N. Sudakov, and 0. V. Viskov, 
1970, 22 1 pp. 

STAPR0/8WS89 $42 $10 

Twenty-Nine Papers on Statistics and Proba
bility, by A. Aksomaltis, A. Aleskjavicene, G. 
Aleskevicius, A. Bekessy, Ju. K. Beljaev, N. N. 
C encov, I. D. C erkasov, Y. F. Gaposkin, E. 
GeCiauskas, A. A. Gol'dberg, D. V. Gusak, ]. 
Hajek, W. K. Hayman, A. M. Jaglom, I. N. 
Kovalenko, I. V. Ostrovskil, V. V. Petrov, N. I. 
Portenko, G. I. Prizva, B. A. Rogozin, M. F. 
Romanov, ]. Sapagovas, S. N. Simonova, A. V. 
Skorohod, N. P. Slobodenjuk, Yang Tsung-p'an, 
andY. M. Zolatarev, 1971,315 pp. 

STAPR0/9WS89 $5 1 $15 

Twenty-Two Papers on Statistics and Proba
bility, by A. Aleskjavicene, I. T. Banis, A. Bik
jalis, N. A. Bodin, N. G. Gamkrelidze, B. Grige
lionis, S. V. Grigor'ev, Hoang Hyu N'y, G. 
Jasjunas, F. M. Kagan, V. F. Kolcin, V. I. Lado
hin, T. I. Miskaja, A. V. Nagaev, A. S. Pabedin
skalte, V. Pipiras, ]. Sapagovas, A. N. Serstnev, 
V. A. Statuljavicjus, P. Survila, A. A. 
Tempel' man, I. N. Yolodin, and V. A. Zalgaller, 
1973, 279 pp. 

STAPR0/11 WS89 $45 $10 

Twenty Papers on Statistics and Probability, 
by Ch'en Hsi-ju, Chen Jia-ding, Chu Ch'en-shi, I. 
I. Gihman, B. V. Gnedenko, S. Iilovec, I. L. 
lvanova, R.N. Mirosin, H. Mortimer, T. Nemetz, 
Pan Jie-jian, Pan Yi-min, L. V. Prohorov, V. N. 
Tutubalin, G. Varga, L. Vilkauskas, Wu Li-de, 
Yang Cnao-cnun, and V. M. Zolotarev, 1973 , 
312 pp. 

STAPR0/12WS89 $62 $15 

Twenty Papers on Statistics and Probability, 
by M. Arat6, A.J a. Beleckii, A. Bikjalis, E. F. 
Car' kov, I. D. C erkasov, ]u. M. Ermo!' ev, ]. 
Gergely, B. Grigelionis, Z. S. Halil', M. D. Judin, 
N. P. Kandelaki, ]a. P. Lumel'skii, V. Paulauskas, 
E. Pleszcyil.ska, A. G. Postnikov, A. Renyi, L. I. 
Saulis, A. Slusnis , J. Stepan, A. D. Tuniev, and 
N. N. Yahanija, 1973, 298 pp. 

STAPR0/13WS89 $75 $15 

Eighteen Papers on Statistics and Probability, 
by G. P. Cistjakov, Endre Csaki, I. I. EZov, P. M. 
Flekser, A. E. Fryntov, B. N. Ginzburg, A. A. 
Gol'dberg, B. I. Grigelionis, A. I. Il'inskii , V. S. 
Koroljuk, L. S. Kudina, L. z. Livsic, L. D. 
Mesalkin, A. D. Milka, I. V. Ostrovskil, B. A. 
Rogozin, I. N. Volodin, and V. M. Zolotarev, 
1981,317pp. 

STAPR0/ 15WS89 $79 $20 

Fourteen Papers on Statistics and Probability, 
by V. V. Aniisimov, R. Y. Januskevicius, A. K. 
Kelmans, L. B. Klebanov, S. E. Kuznetsov, Z. M. 
Landsman, Yu. N. Unkov, N. I. Mashina, S. T. 
Mkrtchyan, E. A. Nadaraya, A. G. Nakoneclmyi, 
I. V. Ostrovskii, Yu. N. Shul'ga, V. N. Sityuk, L. 
A. Yanovich, and A. A. Zinger, 1985, 138 pp. 

STAPR0/ 16WS89 $77 $20 
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SIAM-AMS Proceedings 
Fracture Mechanics, edited by Robert Bur
ridge, 1979, 169 pp. 

SIAMS/12WS89 $30 $10 

Translations of Mathematical 
Monographs 

The Linearization Method in Hydrodynamical 
Stability Theory, by V.I. Yudovich, 1989, 
170 pp. 

MMON0/74WS89 $85 $20 

Matching of Asymptotic Expansions of Solu
tions of Boundary Value Problems, by A. M. 
n' in, 1992, 281 pp. 

MMON0/102WS89 $169 $20 

Multidimensional Residues and Their Appli
cations, by A. K. Tsikh, 1992, 188 pp. 

MMON0/103WS89 $119 $20 

Wulff Construction: A Global Shape from 
Local Interaction, by R. Dobrushin, R. Kotecky, 
and S. Shlosman, 1992, 204 pp. 

MMON0/104WS89 $130 $20 

Conformal Mappings and Boundary Value 
Problems, by Guo-Chun Wen, 1992, 303 pp. 

MMON0/106WS89 $99 $20 

Nonlinear Semigroups, by Isao Miyadera, 
1992, 230 pp. 

MMON0/109WS89 $99 $20 

Introduction to Complex Analysis Part II. 
Functions of Several Variables, by B. Y. Sha
bat, 1992, 371 pp. 

MMON0/110WS89 $183 $20 

Tube Domains and the Cauchy Problem, by 
Simon Gindikin, 1992, 132 pp. 

MMON0/111WS89 $78 $20 

Typical Singularities of Differential1-Forms 
and Pfaffian Equations, by Michail 
Zhitomirskii, 1992, 176 pp. 

MMON0/113WS89 $116 $20 

Diffusion Equations, by Seiz6lt6, 1992, 
225 pp. 

MMON0/11 4WS89 $93 $20 

Arithmetic of Probability Distributions, and 
Characterization Problems on Abelian 
Groups, by G. M. Fel'dman, 1993, 223 pp. 

MMON0/ 116WS89 $127 $20 

Uncountably Categorical Theories, by Boris 
Zilber, 1993, 122 pp. 

MMON0/117WS89 $97 $20 

Theory of Entire and Meromorphic Func
tions-Deficient and Asymptotic Values and 
Singular Directions, by Zhang Guan-Hou, 
1993, 375 pp. 

MMON0/122WS89 $182 $20 

Embeddings and Immersions, by Masahisa 
Adachi, 1993, 183 pp. 

MMON0/124WS89 $103 $20 

NOTICES OF THE AMS 

Code List Sale 

Invariant Function Spaces on Homogeneous 
Manifolds of Lie Groups and Applications, by 
M. L. Agranovskii, 1993, 131 pp. 

MMON0/126WS89 $71 $15 

Complexity of Proofs and Their Transforma
tions in Axiomatic Theories, by V. P. Orevkov, 
1993, 153 pp. 

MMON0/128WS89 $86 $20 

Functions on Manifolds: Algebraic and Topo
logical Aspects, by V. V. Sharko, 1993, 193 pp. 

MMON0/131WS89 $98 $20 

Nonlinear Nonlocal Equations in the Theory 
of Waves, by P. I. Naumkin and I. A. Shish
marev, 1994, 289 pp. 

MMON0/133WS89 $149 $20 

Algebraic Geometry, by Masayoshi Miyanishi, 
1994, 246 pp. 

MMON0/136.SWS89 $49 $10 

Heavy Traffic Limits for Multiphase Queues, 
by F. I. Karpelevich and A. Ya. Kreinin, 1994, 
143 pp. 

MMON0/137WS89 $79 $20 

Identities of Algebras and their Representa
tions, by Yu. P. Razmyslov, 1994, 318 pp. 

MMON0/138WS89 $120 $20 

Methods for Analysis of Nonlinear Elliptic 
Boundary Value Problems, by I. Y. Skrypnik, 
1994, 348 pp. 

MMON0/139WS89 $130 $20 

Qualitative Theory of Control Systems, by 
A. A. Davydov, 1994, 147 pp. 

MMON0/141 WS89 $75 $15 

Linear Infinite-Particle Operators, by V. A. 
Malyshev and R. A. Minlos, 1995, 298 pp. 

MMON0/143WS89 $125 $20 

AMS Review Volumes 
Reviews in Complex Analysis, 1980-1986, 
1989, 3064 pp. 

REVCOM/86WS89 $335 $20 

Reviews on Finite Groups, 1940-1970, edited 
by Daniel Gorenstein, 1974, 706 pp. 

REVFlNITEWS89 $135 $20 

Reviews in Functional Analysis, 1980-1986, 
1989, 2461 pp. 

REVFUA/86WS89 $289 $20 

Reviews in Global Analysis, 1980-1986, 
1988, 3920 pp. 

REYGL0/86WS89 $355 $20 

Reviews on Infinite Groups, 1940-1970, 
edited by Gilbert Baumslag, 1974, 514 and 
548 pp. 

REVINFlNWS89 $201 $20 

Reviews in Numerical Analysis, 1980-1986, 
1987, 3558 pp. 

REVNAN/86WS89 $303 $20 

Reviews in Operator Theory, 1980-1986, 
1989, 2639 pp. 

REYOPE/86WS89 $289 $20 
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Code List Sale 

Reviews in Partial Differential Equations, 
1980-1986, 1988, 3998 pp. 

REVPDE/ 86WS89 $355 $20 

General Indexes 

Index to Translations Selected by the Ameri
can Mathematical Society, 1973, 93 pp. 

TRAN21/51 WS89 $35 $10 

Tukey Citation Index. Volume 1, 1973, 
498 pp. 

TUKEY/1WS89 $57 $15 

Tukey Citation Index. Volume 2, 1973, 
1269 pp. 

TUKEY/ 2WS89 $129 $20 

Tukey Citation Index. Volumes 3 and 4, 1975, 
2384 pp. 

TUKEY/3/ 4WS89 $147 $20 

Tukey Citation Index. Volume 5, 1973, 
1092 pp. 

TUKEY/ 5WS89 $115 $20 

Tukey Citation Index. Volume 7, 1973, 
722 pp. 

TUKEY/ 7WS89 $63 $15 

Journal Indexes 
Cumulative Index to Mathematics of Compu
tation, 1970-1984, 1987, 503 pp. 

MCOMIN/ 2WS89 $64 $15 
Index to Mathematics of Computation, 
1943-1969, 1972, 461 pp. 

MCOMIN/1WS89 $47 $10 
Probability Theory: Subject Indexes from 
Mathematical Reviews, 1940-1984, 1987, 
470 pp. 

PROBIN/40/ 84WS89 $82 $20 

Statistics: Subject Indexes from Mathematical 
Reviews, 1940-1984, 1987, 508 pp. 

STATIN/ 40/ 84WS89 $82 $20 

Mathematical Reviews Indexes 

Author Index of Mathematical Reviews, 
1960-1964, 1966, Part 1, A-K, 661 pp.; Part 2, 
L-Z, 654 pp. 

MREVIN/60/64WS89 $368 $20 

Author Index of Mathematical Reviews, 
1965-1972, 1974, 3032 pp. 

MREVIN/ 65/72WS89 $732 $20 

Author and Subject Indexes of Mathematical 
Reviews, 1980-1984, 1986, 9878 pp. 

MREVIN/80/ 84WS89 $2250 $20 

Cumulative Subject Index, 1959-1972, edited 
by]. L. Selfridge, 1985, 2516 pp. 

MREV1N/59/ 72WS89 $1454 $20 

Journals 
Theory of Probability and Mathematical 
Statistics , Volume 50, 1995 

TPMS/ 50WS89 $333 $20 
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The AMS $5-$10-$1 5-$20 Sale 

Hurry, Sale Ends December 31, 1998! 
Discount applies only to the publications on the previous pages. Orders 
must be sent on this AMS $5-$10-$15-$20 Sale order form or facsimile. 

Direct Sales Only. Not Available to Bookstores or Agents. 

Ordered by: Mail to (if different): 

Name Name 

Address ____________ _ Address ____________ __ 

City ______ State _____ Zip_____ City _ ________ State _____ Zip __ _ 

Country Country ____________ _ 

Code _________ e-mail ______ _ Code ________ e-mail ______ _ 

For orders with remittances: 
(Payment must be made in U. S. currency 
drawn on a U. S. bank) 
American Mathematical Society 
P. 0 . Box 5904 
Boston, MA 02206-5904 
1-401-455-4000 

Qty Code Title 

For credit card orders: 
American Mathematical Society 
P. 0. Box 6248 
Providence, RI 02940-6248 
1-800-321-4AMS (4267) 
cust-serv@ams.org 

Sale Price 

Include $3.00 for shipping and handling 

Optional delivery by air outside the continental U.S., add $6.50 per item. 

Residents of Canada, please include 7% GST. 

I Total due 

Total 

$3.00 

$ 

Charge by phone in the U.S. and Canada 1-800-321-4AMS (321-4267). 
Please specify The AMS $5-$10-$15-$20 Sale. 

Payment 

D Check or Money Order 
D American Express 
D MasterCard 

Card No. 

Exp. Date 

Signature 

D Discover 
D VISA 

NOTICES OF THE AMS 

AMERICAN MATHEMATICAL SOCIETY 
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Classified Advertisements 
Positions available, items for sale, services available, and more 

CALIFORNIA 

UNIVERSITY OF CALIFORNIA, DAVIS 
Regular Faculty Positions in 

Mathematics 

The UC Davis Department of Mathemat
ics invites applications for four positions 
at either the assistant (tenure-track) or 
associate professor (tenured) level in the 
following areas: (1) analysis/ partial differ
ential equations, (2) geometry / topology, 
and (3) applied mathematics, effective July 
1, 1999. 

Appointments will be made commensu
rate with qualifications. Minimum qualifi
cations include a Ph.D. degree in mathe
matical sciences and great promise in re
search and teaching. Duties include mathe
matical research, undergraduate and grad
uate teaching (4.0 quarter courses per 
year), and service. Candidates for the 
associate professor position must have 
demonstrated outstanding attainment in 
research and teaching. 

The application deadline is October 15, 
1998, or until positions are filled. To 
initiate the application process, request an 
application package by sending an e-mail 
message to forms@math.ucdavis.edu or 
by writing to: 

Chair of Search Committee 
Department of Mathematics 
University of California 
Davis, California 95616-8633 

The University of California, Davis, is 
an Affirmative Action/ Equal Opportunity 
Employer with a strong institutional com-

mitment to the achievement of diversity 
among its faculty and staff. 

For more information regarding the posi
tion or institution: http : //math. ucdavis. 
edu. 

ILLINOIS 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Postdoctoral Positions 

J. L. Doob Research 
Assistant Piofessoi 

The Department of Mathematics of the 
University of Illinois at Urbana-Champaign 
is soliciting applications for postdoctoral 
positions. Two appointments will be made 
starting August 21, 1999; each appoint
ment is for three years and is not renew
able. These positions are for recent Ph.D. 
recipients (with a strong preference for 
those not more than one year past the 
Ph.D. degree). The Department of Mathe
matics will provide an excellent scientific 
environment to pursue research in pure 
and applied mathematics. The position 
carries a salary of $40,000 per year. 

Applicants should send a letter of appli
cation, a curriculum vitae and publication 
list, and three letters of reference to the 
address below. It is the responsibility of 
the applicants to make sure that letters of 
recommendation are sent. 

Postdoctoral Search Committee 
Department of Mathematics 
University of Illinois 

at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801-2975 
e-mail: postdocs@math. uiuc. edu 

To insure full consideration, all materials, 
including letters of reference, should be 
received by December 1, 1998. We will 
review later applications until the search 
is closed. We encourage use of the applica
tion cover sheet provided by the American 
Mathematical Society and the indication 
of the subject area using the AMS sub
ject classification numbers. Applications 
from women and minority candidates are 
especially encouraged. The University of 
Illinois is an Affirmative Action/Equal Op
portunity Employer. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Tenured Position 

Applications are invited for one or more 
full-time tenured faculty positions to com
mence August 21, 1999. Those faculty 
will be expected to pursue an outstanding 
research program and teach graduate stu
dents as well as undergraduate students. 
The department will consider applicants in 
all fields of mathematics, but we intend to 
show preference in applied mathematics, 
partial differential equations and global 
analysis, number theory, algebraic geome
try, combinatorics, computational mathe
matics, and probability theory. Salary and 
teaching load are competitive. 

Applicants are expected to have a Ph.D. 
and a documented record of leadership in 

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. 

September 18, 1998; January issue-October 26, 1998; February issue
November 12, 1998; March issue-December 21, 1998. 

The 1998 rate is $100 per inch or fraction thereof on a single column 
(one-inch minimum), calculated from top of headline. Any fractional text 
of Ijz 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: October 
issue-July 21, 1998; November issue-August 20, 1998; December issue-

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 on page 1373 (vol. 44). 
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 
401-455-4084 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 classads@ 
ams . or g. AMS location for express delivery packages is 201 Charles 
Street, Providence, Rhode Island 02904. Advertisers will be billed upon 
publication. 
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research as well as of excellence in teach
ing. They should send a curriculum vitae, a 
list of publications, a few selected reprints 
or preprints, and the names and addresses 
of three references to the address below. 
The department will solicit letters for the 
finalists for the tenured positions. 

Philippe Tondeur, Chair 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana IL 61801 
tel. (217) 333-3352 
e-mail: tenure©math. uiuc. edu 

We anticipate an ongoing search, but will 
begin considering applications and con
ducting interviews on October 5, 1998. 
We encourage use of the application cover 
sheet provided by the American Mathe
matical Society and the indication of the 
subject area using the AMS subject classifi
cation numbers. Applications from women 
and minority candidates are especially 
encouraged. The University of Illinois is 
an Affirmative Action/ Equal Opportunity 
Employer. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Tenure-Track position 

Applications are invited for one or more 
full-time faculty positions to commence 
August 21, 1999, at the tenure-track (as
sistant professor) level. Those faculty will 
be expected to pursue a vigorous research 
program and teach graduate as well as un
dergraduate students. The department will 
consider applicants in all fields of mathe
matics, but we intend to show preference 
in applied mathematics, partial differen
tial equations and global analysis, number 
theory, algebraic geometry, combinatorics, 
computational mathematics, and probabil
ity theory. Salary and teaching load are 
competitive. 

Applicants should have completed the 
Ph.D. (or equivalent) by the time the ap
pointment begins and are expected to 
present evidence of excellence in research 
and teaching. Applicants should send a 
letter of application, a curriculum vitae 
and publication list, and three letters of 
reference to the address below. It is the re
sponsibility of the tenure-track applicants 
to make sure that letters of recommenda
tion are sent. 

Philippe Tondeur, Chair 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801 
tel. (217) 333-3352 
e-mail: search©math. uiuc. edu 

For fullest consideration, all materials, in
cluding letters of reference, should be 
received by December 1, 1998; however, 
applications will be accepted and inter-

SEPTEMBER 1998 

views conducted until the positions are 
filled. We encourage use of the applica
tion cover sheet provided by the American 
Mathematical Society. Applications from 
women and minority candidates are es
pecially encouraged. The University of 
Illinois is an Affirmative Action/ Equal Op
portunity Employer. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Faculty Position in Actuarial Science 

Applications are invited for a full-time 
faculty position in actuarial science to 
commence August 21, 1999 or 2000, rank 
depending on qualifications. The person 
selected will be expected to teach graduate 
and advanced undergraduate students and 
to pursue professional activity through 
research and professional committee work. 
He or she should also have the potential to 
assume direction of the Actuarial Program 
after several years. This involves increased 
responsibilities in advising and placing 
students, maintaining relations with our 
alumni and with insurance companies and 
consulting firms, and raising funds to 
enhance the operation of the program. 
Salary and teaching load are competitive. 

Applicants for a tenured position are 
expected to be Fellows of either the Society 
of Actuaries or the Casualty Actuarial 
Society, with a documented record of 
leadership in the actuarial field. A Ph.D. 
is desirable. Applications for a tenure
track position should be associates of one 
of the professional societies, should have 
completed the Ph.D. (or equivalent) by the 
time the appointment begins, and should 
present evidence of excellence in teaching. 
Preference will be given to candidates 
with outstanding credentials in actuarial 
science from academia or business and a 
strong commitment to teaching. 

All applicants should send a letter of 
application with a curriculum vitae and 
publication list, plus the names and ad
dresses of three references to: 

Philippe Tondeur, Chair 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801 
tel. (217) 333-3352 
e-mail: search©math. uiuc. edu 

All applications received by December 1, 
1998, will receive full consideration. We 
will review later applications until the 
search is closed. Applications from women 
and minority candidates are especially 
encouraged. The University of Illinois is 
an Affirmative Action/ Equal Opportunity 
Employer. 

ILLINOIS WESLEYAN UNIVERSITY 

The Department of Mathematics and Com
puter Science at Illinois Wesleyan Univer-

NOTICES OF THE AMS 
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sity invites applications for a full-time, 
tenure-track position in computer science 
to begin August 1999. Candidates must 
have a Ph.D. in computer science or a 
closely related field. The position is open 
to all areas of specialization in CS; how
ever, preference may be given to those who 
could teach courses in network theory and 
design, software engineering, simulation, 
or theory of computation in addition to 
the core CS curriculum. 

Illinois Wesleyan is a highly selective un
dergraduate liberal arts university of 1,900 
students located in Bloomington, Illinois, 
a community of about 100,000. The De
partment of Mathematics and Computer 
Science is located in the new Center for 
Natural Science Learning and Research. 
This $25 million facility is equipped with 
over ninety Sun SPARC stations for student 
and faculty use. For additional information 
on the computer science curriculum and 
facilities see http: I /www. iwu. edu;-cs/. 

Send a letter of application and resume, 
and have three letters of reference sent 
under separate cover, to: Dr. Melvyn Jeter, 
Chair, Department of Mathematics and 
Computer Science, Illinois Wesleyan Uni
versity, P.O. Box 2900, Bloomington, IL 
61702-2900. 

IWU is an Equal Opportunity Employer. 
Applications will be reviewed beginning 
November 2, 1998. Preference may be 
given to those completed by this date. 
Acceptance and review of applications 
will continue until the position is filled. 
Interviews for this position may be held at 
the Joint AMS-MAA Mathematics Meetings 
in San Antonio, Texas (January 1999). 

ILLINOIS WESLEYAN UNIVERSITY 

The Department of Mathematics and Com
puter Science at Illinois Wesleyan Univer
sity invites applications for a full-time, 
tenure-track position jointly in both math
ematics and computer science to begin 
August 1999. Candidates must have a 
Ph.D. in computer science or mathematics 
and possess considerable expertise in both 
areas. The position is open to all areas of 
specialization in mathematics and CS. 

Illinois Wesleyan is a highly selective un
dergraduate liberal arts university of 1,900 
students located in Bloomington, Illinois, 
a community of about 100,000. The De
partment of Mathematics and Computer 
Science is located in the new Center for 
Natural Science Learning and Research. 
This $25 million facility is equipped with 
over ninety Sun SPARC stations for student 
and faculty use. For additional informa
tion on the computer science curriculum 
and facilities see http: I /www . iwu . edu;
cs/. Send letter of application, AMS cover 
sheet, and resume, and three letters of ref
erence under separate cover, to: Dr. Melvyn 
Jeter, Chair, Department of Mathematics 
and Computer Science, Illinois Wesleyan 
University, P.O. Box 2900, Bloomington, IL 
61702-2900. 
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Illinois Wesleyan University is an Equal 
Opportunity Employer. Applications will 
be reviewed beginning January 31 , 1999. 
Preference may be given to those com
pleted by this date. Preliminary interviews 
for this position will be held at the Joint 
Mathematics Meetings in San Antonio, 
Texas (January 1999). Review of appli
cations will continue until the position is 
filled. 

MARYLAND 

UNIVERSITY OF MARYLAND 
AT COLLEGE PARK 

Department of Mathematics 

Applications are invited for tenured and 
tenure-track positions in the Department 
of Mathematics. Strong preference will be 
given to applicants whose primary inter
est is in one of the following categories: 
(1) algebra, number theory, and algebraic 
geometry; (2) applied and computational 
harmonic analysis; (3) probability and sta
tistics, with an emphasis on applications, 
including applications to financial mathe
matics. 

Candidates at all levels will be consid
ered. Priority will be given to applications 
received by November 1, 1998. Appoint
ments will commence in fall1999. 

The University of Maryland is an Equal 
Opportunity and Affirmative Action Em
ployer that strongly encourages applica
tions from female and minority candi
dates. 

Please send a curriculum vitae and AMS 
Standard Cover Sheet, and three letters of 
recommendation to: 

The Hiring Committee 
Department of Mathematics 
University of Maryland 
College Park, Maryland 20742 

MICHIGAN 

Actuarial Assistant 

Job requires M.S. in Actuarial Sciences and 
3 months experience as an actuarial as
sistant. Duties: assisting with establishing 
reserves on a quarterly basis; prepara
tion of reports by summarizing data to 
meet financial regulations; and prepara
tion of reports for internal operations. 40 
hrs/wk.; $39,500/yr.; 8 a.m. to 4:30 p.m.; 
qualified applicants should send resumes 
to: 7310 Woodward Ave., 4th floor, Detroit, 
MI 48202. Ref. No. 39097. Employer paid 
ad. AA/EOE. 

NEVADA 

THE UNIVERSITY OF NEVADA, RENO 

Applications are invited for two tenure
track assistant professorships beginning 
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fall 1999. Position 1: Differential Geome
try. Position 2: Statistics. Minimum quali
fications: Ph.D. in a mathematical science, 
evidence of strong potential for significant 
research, and documented excellence in 
teaching. Academic-year salary dependent 
on experience and qualifications. For de
tailed position announcements and infor
mation about our department, including 
research interests of the faculty, see http: 
I lwww. unr . edulmathl. Send curriculum 
vitae and at least three letters of recom
mendation to: Search Committee (specify 
either Geometry or Statistics), Department 
of Mathematicsl084, University of Nevada, 
Reno, NV 89557. (At least one reference 
letter must address teaching experience.) 
Please include the Academic Employment 
in Mathematics Application Cover Sheet. 
Review of applications will begin on De
cember 1, 1998. To receive full consider
ation, applications must be completed by 
then. AAIEEO 

NEW YORK 

UNIVERSITY AT BUFFALO 
STATE UNIVERSITY OF NEW YORK 

The Department of Mathematics antici
pates the appointment of a tenure-track 
assistant professor beginning September 
1, 1999. The salary will be competitive. We 
seek applicants in applied mathematics 
who have excellent research accomplish
ments/potential and a strong commitment 
to teaching. 

Applicants should send supporting in
formation, including a CV with a list of 
research interests, and four letters of 
recommendation to: 

Search Committee Chairman 
Department of Mathematics 
University at Buffalo, SUNY 
Diefendorf Hall, Rm. 106 
3435 Main Street, Bldg. 20 
Buffalo, New York 14214-3093 

No electronic applications will be accepted. 
The deadline for applications is Novem

ber 1, 1998. Late applications will be 
considered until positions are filled. 

University at Buffalo, SUNY, is an Equal 
Opportunity I Affirmative Action Employer. 
We are interested in identifying prospec
tive minority and women candidates. No 
person, in whatever relationship with the 
University at Buffalo, State University of 
New York, shall be subject to discrimi
nation on the basis of age, creed, color, 
handicap, national origin, race, religion, 
sex, marital, or veteran status. 

OKLAHOMA 

SAXON PUBLISHERS, INC. 
Secondary Mathematics 

Assistant Editor 

One-year assignment (with possible oppor
tunity of renewal in one-year increments). 

NOTICES OF THE AMS 

Saxon Publishers, Inc., a K -12 textbook 
publisher, is seeking an assistant sec
ondary math editor to assist senior editor 
in revising 2nd-year algebra text. Candi
date must be willing to relocate and work 
on site. Qualifications: Excellent writing 
and editing skills, solid mathematics back
ground as evidenced by graduate studies 
and advanced degree. Preferred: Familiar
ity with the Saxon pedagogy, classroom ex
perience with secondary students teaching 
high school-level math, editing experience 
in the publishing industry. Salary com
mensurate with experience. Please send 
resume and salary requirements to Human 
Resources, Saxon Publishers, Inc., 1320 W. 
Lindsey, Norman, OK 73069. 

RHODE ISLAND 

BROWN UNIVERSITY 

One professorship at the associate profes
sor level with tenure, to begin July 1, 1999. 
Preference to be given to applicants with 
research interests consonant with those of 
the present members of the department. 
We are especially looking for candidates 
in the general area of analysis, but ex
ceptional candidates in all fields will be 
seriously considered. Candidates should 
have a distinguished research record and 
a strong commitment to undergraduate 
and graduate teaching. Qualified individu
als are invited to send a vita and at least 
five letters of recommendation to Senior 
Search Committee, Department of Mathe
matics, Box 1917, Brown University, Prov
idence, Rhode Island 02912. Applications 
must be received by November 9, 1998, 
in order to receive consideration. E-mail 
inquiries can be addressed to srsearch@ 
math. brown . edu. Brown University is an 
Equal Opportunity I Affirmative Action Em
ployer and encourages applications from 
women and minorities. 

WISCONSIN 

UNIVERSITY OF WISCONSIN - MADISON 

The Department of Mathematics invites 
applications for one or more positions to 
begin August 23, 1999, at either the assis
tant professor (tenure-track) or associate 
professor (tenured) level. Applications are 
invited in all areas of mathematics. Among 
the department's priorities are partial dif
ferential equations, and real and harmonic 
analysis. Candidates should exhibit evi
dence of outstanding research potential, 
normally including significant contribu
tions beyond the doctoral dissertation. 
A strong commitment to excellence in 
instruction is also expected. Additional de
partmental information is available on our 
WWW site, http: I lwww .math. wise. edul. 

Applicants should send a completed 
AMS Standard Cover Sheet, a curriculum 
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vitae that includes a publication list, and 
brief descriptions of research and teaching 
to: 

Hiring Committee 
Dept. of Mathematics, Van Vleck Hall 
University of Wisconsin-Madison 
480 Lincoln Drive 
Madison, Wl 53706-1388 

Applicants -~hould also arrange to have 
sent to the above address three or four 
letters of recommendation, at least one of 
which addresses the applicant's teaching 
experiences and capabilities. Completed 
applications received by November 15, 
1998, will be assured full consideration. 
Additional letters will be solicited by the 
department for candidates who are final
ists for a tenured position. 

The University of Wisconsin is an Af
firmative 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. 

UNITED KINGDOM 

ALL SOULS COLLEGE, OXFORD 
Senior Research Fellowships 

All Souls College intends to elect two 
Senior Research Fellows with effect from 
1 October 1999 (or an agreed later date). 
One Fellowship will be in law, and one in 
mathematics or the theoretical life sciences 
(both subjects broadly conceived). The 
Fellowships are open to women and men. 

The College regards a Senior Research 
Fellowship as being of comparable aca
demic standing to an Oxford University 
professorship, and applicants are expected 
to have a correspondingly distinguished 
record of achievement in research. 

Senior Research Fellowships are nor
mally held until retirement age (subject to 
renewal by the College every seven years 
and the requirements of the Education 
Reform Act, 1988). 

Further particulars, including details of 
emoluments and terms of appointment, 
application forms, and copies of a memo
randum for referees may be obtained from 
the Warden's Secretary, All Souls College, 
Oxford OX1 4AL. Applications, on the ap
plication form, should reach the warden 
no later than Friday, 18 September 1998 
(the envelope containing the application 
to be marked "Senior Research Fellow
ship"). Applicants are asked to ensure that 
references from not more than three ref
erees also reach the warden by Friday, 18 
September 1998. 

PUBLICATIONS WANTED 

MATHEMATICS BOOKS PURCHASED 

Pure & appl. adv. & research level, any 
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age, usable cond. Reprints OK. One box 
to whole libraries sought. Contact: Col
lier Brown or Kirsten Berg @ Powell's 
Technical Bks., Portland, OR. Call 800-
225-6911, fax 503-228-0505, or e-mail: 
kirsten@technical.powells.com. 

NOTICES OF THE AMS 

Mathematical 
Sciences 
Professional 
Directory 
This annual directory pro
vides a handy reference to 
various organizations in 
the mathematical sciences 
community. Listed in the 
directory are the follow
ing: officers and 
committee members of 
over thirty professional 
mathematical organiza
tions (terms of office and 
other pertinent informa
tion are also provided in 
some cases); key mathe
matical sciences personnel 
of selected government 
agencies; academic depart
ments in the mathematical 
sciences; mathematical 
units in nonacademic 
organizations; and alpha
betic listings of colleges 
and universities. Current 
addresses, telephone num
bers, and electronic 
addresses for individuals 
are listed in the directory 
when provided. 

1998; approximately 224 pages; 
Softcover; ISBN 0-8218-0934-2; 
List $50; Order code 
PRODIR/98NA 

.AMERICAN MATHEMATICAL SOCIETY 

All prices subject to change. Charges for delivery are $3.00 
per order. For optional air delivery outside of the continen· 
tal U.S., please include $6.50 per item. Prepayment requ ired. 
Order from: American Mathematical Society, P. 0. Box 
5904, Boston, MA 02206-5904, USA. For credit ca rd orders, 
fax 1-401-455-4046 or call toll free 1-800-321 -4AMS (4267) 
in the U.S. and Canada, 1-401-455-4000 worldwide. Or 
place your order through the AMS bookstore at 
www.ams.org/bookstore. Residents of Canada, please 
include 7% CST. 
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A FASCINATING BIOGRAPHY OF THE MOST BRILLIANT 
-AND ECCENTRIC-MATHEMATICIAN OF OUR TIME 
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"MARVELOUS 
... a vivid-and strangely moving

portrait of this singular creature, one 
that brings out not only Erdos' genius 
and his oddness, but his warmth and 

sense of fun, the joyfulness of 
his strange life.''-OLIVER SACKS 
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COUNT ON CAMBRIDGE 
Bipartite Graphs and their Applications 
Armen S. Asratian, Tristan M.J. Denley, and 
Roland Haggkvist 
This book deals solely with bipartite graphs providing traditional 
material as well as many new and unusual results. Theory is illus
trated with many applications, especially to problems in timetabling, 
chemistry, communication networks and computer science. 
Cambridge Tracts in Mathematics I3I 

1998 c.300 pp. 0-521-59345-X Hb $64.95 

The Atlas of Finite Groups Ten Years On 
R. T. Curtis and R.A. Wilson, Editors 
The Atlas of Finite Groups, published in 1985, has proved itself to be 
an indispensable tool to all researchers in group theory and many 
related areas. The present book is the proceedings of a conference 
organized to mark the tenth anniversary of the publication of the 
Atlas, and contains twenty articles by leading experts in the field, 
covering many aspects of group theory and its applications. 
London Mathematical Society Lecture Note Series 249 

1998 c.320 pp. 0-521-57587-7 Pb $44.95 

An Introduction to 
Mathematical Reasoning 
Numbers, Sets and Functions 

Peter Eccles 
This book eases students into the rigors 
of university mathematics. The emphasis is 
on understanding and constructing proofs 
and writing clear mathematics. The author 
achieves this by exploring set theory, 
combinatorics, and number theory, 
topics that include many fundamental 
ideas and may not be a part of a young 
mathematician's toolkit. 
1998 362 pp. 0-521-59269-0 

0-521-59718-8 

Dynamical Systems and 
Semisimple Groups 
An Introduction 

Renata Feres 

Hb 

Pb 

$59.95 

$24.95 

The author develops in a detailed and self-contained way the main 
results on Lie groups, Lie algebras, and semisimple groups, including 
basic facts normally covered in first courses on manifolds and Lie 
groups plus topics such as integration of infinitesimal actions of Lie 
groups. He then derives the basic structure theorems for the real 
semisimple Lie groups, such as the Cartan and Iwasawa decomposi
tions and gives an extensive exposition of the general facts and 
concepts from topological dynamics and ergodic theory, including 
detailed proofs ofthe multiplicative ergodic theorem and Moore's 
ergodiciry theorem. 
Cambridge Tracts in Mathematics I26 

1998 245 pp. 0-521-59162-7 Hb $54.95 

Modelling with Differential and 
Difference Equations 
Glenn Fulford, Peter Forrester, and Arthur Jones 
The theme of this book is modeling the real world using mathematics. 
The authors concentrate on the techniques used to set up 
mathematical models and describe many systems in full detail , 
covering both differential and difference equations in depth. Among 
the broad spectrum of topics studied in this book are: mechanics, 
genetics, thermal physics, economics and population studies. 
Australian Mathematical Society Lecture Series I 0 

1997 415 pp. 0-521-44069-6 Hb 

0-521-44618-X Pb 

Arithmetic of Quadratic Forms 
Yoshiyuki Kitaoka 

$74.95 

$29.95 

This book provides an introduction to quadratic forms, building from 
basics to the most recent results. Professor Kitaoka is well known for 
his work in this area, and in this book he covers many aspects of the 
subject, including lattice theory, Siegel's formula, and some results 
involving tensor products of positive definite quadratic forms. 
Cambridge Tracts in Mathematics I 06 

1998 278pp. 0-521-64996-X Pb $29.95 

Calendrical Calculations 
Edward M. Reingold and 
Nachum Dershowitz 
" ... this book must surely become the standard 
work on calendar conversions. No historian, 
chronologist or recreational mathematician 
should be without it." -Nature 

In this book the authors present simple 
algorithms for calendrical calculations, 
carefully coupled with deep and insightful 
research results in the general areas of 
algorithms touched on by such manipu
lations. The material will be supple
mented with code to implement many of the algorithms 
and prefaced by an introduction to the world's calendars. 
1997 330 pp. 0-521-56413-1 Hb $64.95 

0-521-56474-3 Pb 

Multiplicities and Chern Classes in 
Local Algebra 
Paul C. Roberts 

$22.95 

This book describes the theory in an algebraic setting, presenting 
recent research results and important algebraic applications, some 
of which come from the author's own work. It concentrates on the 
background in commutative algebra and homological algebra and 
describes the relations between these subjects, including extensive 
discussions of the homological conjectures and of the use of the 
Frobenius map. 
Cambridge Tracts in Mathematics I33 

1998 316 pp. 0-521-47316-0 Hb $59.95 

Available in bookstores or from 40 West 20th Street, New York, NY 10011-4211. 

CAMBRIDGE C~ll toll-f~ee 800-872-7423. Ma~terCard/VISA accepted. 
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TEXTBOOK 

Introduction to 
Algebra 
Peter J, Cameron 
This textbook provides an introduction to 
abstract algebra based on the author's 
extensive teaching experience. It can be 
used for a first and second course in 
abstract algebra for a group theory and a 
ring theory course, or to supplement other 
courses such as Galois theory or coding 
theory. 

306 pp, 1998 
0-19-850194-3 Paperback £16.95 I $30.00 
0-19-850195-1 Hardback £35.00 1 $75.00 

Geometry Civilized 
History, Culture, and Technique 
John Heilbron 

This book offers a gentle introduction to 
classical plane geometry, including many 
examples of both pure and applied 
geometry from several different periods 
and cultures. 
432 pp, 1998 
0-19-850078-5 Hardback £35.001 $65.00 

Foundations of 
Mathematical Analysis 
J, K. Truss 
'For mathematicians giving courses on 
analysis, it provides useful motivation and 
important information concerning 
fundamental problems of analysis, logical and 
set-theoretic intricacies, and the philosophy of 
mathematics.' 
Zentralblatt fiir Mathematik 
362 pp, 1997 
0-19-853375-6 Hardback £40.00 1 $75.00 

Those who would like to assess a title for its 
course potential in North America should contact 
the College Marketing Manager, Oxford University 
Press, 198 Madison Avenue, NY 10016, USA. 
Fax: + 212 726 6450. 

J. L HEILBRUN 

TEXTBOOK 0 
Invitation to Discrete 
Mathematics 
Jifi Matousek and Jaroslav Nesetnl 

Invitation to Discrete Mathematics is at once 
an introduction and a thoroughly 
comprehensive textbook for courses in 
combinatorics and graph theory. 

432 pp, July 1998 
0-19-850207-9 Paperback 
0-19-850208-7 Hardback 

£19.50 1 $36.00 
£45.00 1 $75.00 

Visual Complex 
Analysis 
Tristan Needham 
'Visual Complex Analysis is a delight, and 
a book after my own heart. By his 
innovative and exclusive use of the 
geometrical perspective, Tristan Needham 
uncovers many surprising and largely 
unappreciated aspects of the beauty of 
complex analysis.' 
Roger Penrose 

616 pp, 1997 
0-19-853447-7 Hardback £32.95 I $55.00 

TEXTBOOK 

Probability 
An Introduction 
Geoffrey Grimmett and Dominic Welsh 

A concise introduction to probability and 
random processes at first-degree level with 
exercises and problems. This text has been 
widely adopted as a core textbook for 
probability courses worldwide. 

222 pp, 1986 
0-19-853264-4 Paperback £17.50 1 $52.95 

0 
Probability and Random 
Processes 
Second Edition 
G. R. Grimmett and D. R. Stirzaker 
'The reviewer greatly enjoyed going through the 
book, not least due to its diversity, its up-to-date 
flavour and its many interesting and amusing 
examples. It is highly recommended as one of 
the nicest texts at its level.' 
Zentralblatt fiir Mathematik 
554 pp, 1992 
0-19-853665-8 Paperback £28.95 1 $46.00 

TEXTBOOK 0 
Probability and Random 
Processes 
Problems and Solutions 
G. R. Grimmett and D. R. Stirzaker 
This book contains 675 problems in 
probability and random processes, together 
with their solutions. It is also a solutions 
manual for exercises and problems appearing 
in the companion volume Probability and 
Random Processes. 
376 pp 1992 
0-19-853448-5 Paperback £23.501$52.95 

Prices and extents are subject to change. 

OXFORD UNIVERSITY PRESS 
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This journal was founded in 1931 by 0. Neugebauer and is the most economical mathematical 
abstracting service available. It contains over 1.6 million entries making it the most comprehensive 
mathematical reviewing service, covering the entire spectrum of mathematics and computer science 
with special emphasis on areas of application. It contains references to the worldwide literature drawn 
from more than 2,300 journals and serials, as well as conference proceedings, books, reports, and 
preprints . Zentralblatt MATH publishes about 50,000 reviews per year produced by more than 5,000 
scientists. Abstracts date back to 1931- making it the longest-running mathematical reference 
library. The electronic editions will soon contain items dating back to 1868. 

Zentralblatt MATH/Mathematics Abstracts is available in three versions: 

1. Online Database 
Features: On screen TEX or Postscript view of full 
review text • Easy menu search • Hypertext links to 
authors, reviewers, citations, classification, citation 
search • Online links to full texts of the papers will 

soon be integrated • Current contents of new 
publications • Unlimited site access 

2. CD-ROM 
(ISSN 0938-3174) 

Features: Free software for local site 
installation • One CD ROM for DOS , 
Windows, and UNIX • Updates twice 
a year • Output in ASCII or TEX 

i ~rln~r 

~"'----~--=-~-~~· I 

i ::~:::::.: ___ ,_, 
. ························-·····--' 

3. Traditional Print 
(ISSN 0044-4235) 

Features: 24 review volumes 
per year ( 1998: vol. 876-899) 
• Annual Index in six volumes 
(1997: vol. 875) 

Come visit our website at http://www.springer-ny.com/zb to get three 
free hits on the database! Special offer for new customers; enjoy 3-month 
trial access to the whole database (application form available on website). 

BASIC ANNUAL SUBSCRIPTION FOR ONE OF THESE VERSIONS IS $5,559.00* 
ANNUAL SUBSCRIPTION FOR EACH ADDITIONAL VERSION: $617.00 

!Ju /ud/11!!, datu lf( tl'\\ fee 

To use the electronic order form for Zentralblatt MATH 
and to take advantage of our special offers please visit: http://www.springer-ny.com/zb 

Please note: • Prices valid in North America only • In TX, MO, and VT add local sales tax 
• Canadian residents add 7% GST • For print subscriptions add $121 postage and handling. 

For further information please contact: 

Springer-Verlag New York, Inc. 
Mathematics/Statistics Promotion 
175 Fifth Avenue 
New York, NY 10010, USA 
Phone: 212-460-1500 
Fax: 212-533-5587 
email: journals @springer-ny.com 

Springer 

http: / j www.springer-ny.com 



de Gruyter Textbook 

Wiebe R. Pestman 

Mathematical Statistics 
An Introduction 
1998. xi + 545 pages 
Hardcover $79.95 3-11-015357-2. Paper $39.95 3-11-015356-4 

This book provides a first introduction to mathematical statistics. The 
text originated from a series of lectures given at the University of 
Nijmegen (Holland) and is intended for students who already have 
some basic mathematical background. 

The text covers compulsory fundamental topics like estimation theory, 
sufficiency, hypothesis testing, analysis of variance, and non-parametric methods . There are also 
introductory sections about the Kolmogorov-Smirnov test, von Mises differentiation, influence functions , 
robustness, metrics on sets of distribution functions , smoothing techniques, bootstrap methods, and 
density estimation. The final chapter of the book contains a first course in vectorial statistics and 
multiple regression analysis. 

As a rule, theorems are proved in a mathematically rigorous way. Many examples and exercises are 
included. There is a companion volume, in which completely worked through solutions to all 
exercises can be found. Both books are very suitable for self instruction. 

Wiebe R. Pestman and Ivo B. Alberink 

Mathematical Statistics 
Problems and Detailed Solutions 
1998. ix + 325 pages 
Hardcover $79.95 3-11-015359-9. Paper $39.95 3-11-015358-0 

This book contains some 325 problems in mathematical statistics, 
varying in difficulty, together with their solutions. The book is primarily 
intended as a solutions manual to the textbook Mathematical Statistics 
-An Introduction, which also includes the problems. 

As a set, the two books are very suitable for self instruction. 
The solutions manual is nevertheless as self-contained as is reasonably possible. For example, in the 
beginning of every chapter a summary is given of the topics covered by the corresponding chapter in 
the textbook. The text can be used by mathematicians and natural science and economics students who 
have mastered the topics of a first-year course in calculus and linear algebra. 

Walter de Gruyter 
Berlin • New York I 

For North America: 
Walter de Gruyter, Inc. 
200 Saw Mill River Road 
Hawthorne, NY 10532 
Web Site: www.degruyter.com 
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Perspectives on 
Quantization 
Lewis A. Coburn, State University of 

® _ New York at Buffalo, and '-r_,.... _ _,J Marc A. Rieffel, University of 
California, Berkeley, Editors 

This book presents the proceedings of a 1996 Joint Summer 
Research Conference sponsored by AMS-IMS-SIAM on "Quanti
zation" held at Mount Holyoke College (Northampton, MA). 
The purpose of the conference was to bring together researchers 
focusing on various mathematical aspects of quantization. 

In the early work of Weyl and von Neumann at the beginning of 
the quantum era, the setting for this enterprise was operators on 
Hilbert space. This setting has been expanded, especially over 
the past decade, to involve C*-algebras-noncommutative 
differential geometry and noncommutative harmonic analysis
as well as more general algebras and infinite-dimensional 
manifolds. The applications now include quantum field theory, 
notable conformal and topological field theories related to quan
tization of moduli spaces, and constructive quantum field 
theory of supersymmetric models and condensed matter physics 
(the fractional quantum Hall effect in particular). 

The spectrum of research interests which significantly intersects 
the topic of quantization is unusually broad, including, for 
example, pseudodifferential analysis, the representation theory 
of Lie groups and algebras (including infinite-dimensional 
ones), operator algebras and algebraic deformation theory. The 
papers in this collection originated with talks by the authors at 
the conference and represent a strong cross-section of the inter
ests described above. 
Contemporary Mathematics, Volume 214; 1998; 195 pages; Softcover; ISBN 
0-8218-0684-X; List $39; Individual member $23; Order code CONM/214NA 

Nonlinear Waves and 
Weak Turbulence 
V. E. Zakharov, Landau Institute for 
Theoretical Physics, Moscow, Russia, 
Editor 
This book is a collection of papers on dynam
ical and statistical theory of nonlinear wave 
propagation in dispersive conservative 

media. Emphasis is on waves on the surface of an ideal fluid 
and on Rossby waves in the atmosphere. Although the book 
deals mainly with weakly nonlinear waves, it is more than 
simply a description of standard perturbation techniques. The 
goal is to show that the theory of weakly interacting waves is 
naturally related to such areas of mathematics as Diophantine 
equations, differential geometry of waves, Poincare normal 
forms and the inverse scattering method. 
American Mathematical Society Translations-Series 2, (Advances in the 
Mathematical Sciences), Volume 182; 
1998; 197 pages; Hardcover; ISBN 0-
8218-4113-0; List $89; Individual 
member $53; Order code 
TRANS2/182NA 

-~ .. }AMS 
AMERICAN MATHEMATICAL SOCIETY 

All prices subject to change. Charges for delivery are $3.00 per order. For optional 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, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in 
the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 

MA TlffiMA TICAL SCIENCES RESEARCH INSTITUTE 

DEPUTY DIRECTOR 

The Mathematical Sciences Research Institute 
(MSRI), in Berkeley, seeks a Deputy Director 
to serve for two to three years beginning in 
August 1999. 

MSRI is an independent nonprofit corporation 
founded in 1981 by the mathematics departments of 
several leading American universities. It is located 
on top of a hill overlooking the University of 
California at Berkeley and the San Francisco Bay. 
Its purpose is to further research in the mathematical 
sciences through major programs of a semester or a 
year, through workshops, and through postdoctoral 
training. It also contributes to the encouragement of 
diversity in the research population, to connections 
of mathematics with other sciences, and to programs 
of outreach to the public. MSRI attracts over 1000 
Mathematical Scientists to its programs each year, 
with an average of about 20 postdocs and 60 more 
senior mathematicians in residence at any time. 

The Deputy Director works with the Director on all 
phases oflnstitute activity, and helps to formulate 
Institute policy. He or she has responsibility for · 
administration of present and future programs, 
including recruiting/hiring postdocs and other 
members; works on special projects such as 
journalist-in-residence; works with the Scientific 
Advisory Council in choosing future programs and 
members; is ex officio member of the Board of 
Trustees, and helps coordinate its work, as well as 
that of the Human Resources Advisory Committee 
and the Committee of Academic Sponsors (currently 
34 universities around the country). 

The Deputy Director must be a mathematical scientist 
with an established research record, substantial 
administrative experience, and a broad understanding 
of mathematical culture. 

Applications are welcome until November 15, 1998. 
For more information see our web page http:// 
www.msri.org, or contact 

Search Committee 
MSRI, 1000 Centennial Drive 
Berkeley CA 94720-5070. 



International Congress of Chinese Mathematicians 
Beijing, China 

December 12 - 16, 1998 

With the cooperation of many mathematicians and institutions, the Morningside Center of Mathematics, 
Acad. Sinica, is hosting the 1st International Congress of Chinese Mathematicians (ICCM). It will be held 
in Beijing during the period of December 12 - December 16, 1998. The 1st ICCM is financially supported by 
Mr. Ronnie Chan and Mr. Gerald Chan. The generous donation of the Chan brothers is also instrumental 
to the formation of the Morningside Center in Beijing. 

Mathematical Program 

The conference will consist of plenary addresses, 45-minute addresses, and poster sessions . 

Honorary Chairs of ICCM: Shiing-Shen Chern (UC Berkeley) and Buqing Su (Fudan). 

Scientific Committee: Shing-Tung Yau (Chair), Tony Chan, Shiu-Yuen Cheng, Charles Chui, Ming-Chang 
Kang, Ngaiming Mok, Duong H. Phong, Jian-Shu Li, Daqian Li , Fanghua Lin, Tai-Ping Liu, McKenzie 
Wang, Yuan Wang, Lan Wen, Roderick Wong, Stephen Yau, and Jing Yu. 

Plenary Speakers: Ching-Li Chai* (U. Penn) , Shui-Nee Chow (Georgia Tech.) , Fan Chung (U. Penn), John 
Coates (Cambridge), Ron Graham (AT&T Bell Lab) , Jiaxing Hong* (Fudan) , Tom Hou (Caltech), Masaki 
Kashiwara* (Kyoto Institute), Peter Lax* (Courant) , Jun Li (Stanford) , Peter Li (UC Irvine), Bong Lian 
(Brandeis), Chang-Shou Lin (National Chung-Cheng), Zhiming Ma (Acad. Sinica, Beijing), Daniel Stroock 
(MIT), Gang Tian (MIT), Jeff Zhihong Xia (Northwestern) , Zhouping Xin (Courant) , Horn.g-Tzer Yau 
(Courant), Shouwu Zhang (Columbia University). (*: To be confirmed.) 

Morningside Medals and Morningside Lectures 

In conjunction to the ICCM, there will also be activities related to the Morningside Center, with distinguished 
guests such as J .P. Bourguignon, F. Browder, D. Eisenbud, G. Faltings, P . Griffiths , A. Jaffe , J .L. Lions, 
J. Palis, and M. Taylor. The Morningside Lectures in Mathematics and Mathematical Economics will be 
delivered. 

Another event is the award ceremony of the Morningside Medals in the People's Great Hall of China during 
the opening of ICCM. The Morningside Medals were established, through the Morningside Center of Mathe
matics, to encourage outstanding young mathematicians of Chinese descent in their pursuit of mathematical 
truth. Up to two gold medals, carrying a cash award of 200,000 Yuan (approximately USD25,000) , and four 
silver medals, carrying a cash award 50,000 Yuan, will be awarded. Medalists are selected by a panel of in
ternationally renowned mathematicians. The recipients will only be announced during the award ceremony, 
and the Medals will only be awarded to those that are present. 

Social Events 

There will be a banquet and a concert on the opening night in the People 's Great Hall . A half-day tour of 
Beijing is also arranged for the participants . 

Registration and Support 

All participants are required to register. The registration fee of USD100 includes working lunches , the 
banquet, the concert, and a copy of the Proceedings of ICCM 98. Limited funds will be available for the 
reimbursement of local expenses for graduate students and new Ph.D's (within last 3 years). Participants 
without research grants can also apply for a waiver for registration fee. Applications for both local support 
and fee waiver (email preferred) should be sent to the address below with the deadline of September 30, 
1998. 

For further and updated information on the meeting, please consult the ICCM homepage at: http://www. 
math.tamu.edu/-huai-dong.cao/iccm or send email to iccm@math.tamu.edu Alternatively you may 
write directly to: ICCM, Mathematics Department , Texas A&M University, College Station, TX 77843, USA 



AMERICAN MATHEMATICAL SOCIETY 

Please read the "Membership Categories" section of this form to de
termine the membership category for which you are eligible. 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 prices quoted in U.S. dollars. 
Payment by check must be drawn on U.S. bank if paid in U.S. dollars. 

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: American Mathematical Society, State Street 
Bank and Trust Company, 225 Franklin St., ABA #011 000028, Account #0128-
262-3, Boston, MA 02110. 

American Express o Discover o VISA o MasterCard o 

Account number Expiration date 

MSNO 

Application for Membership 1998 

(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 list 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. 

EME Education/Mathematics Education 
00 General 
01 History and biography 
03 Mathematical logic and foundations 
04 Set theory 
05 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 
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, operations research, programming, 

games 
92 Biology and other natural sciences, behavioral 

sciences 
93 Systems theory; control 
94 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 $96; for those whose annual professional income is $45,000 or 
more, the dues are $128. 

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 $82; for those whose annual professional income is above $45,000, 
the dues are $109. 

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 $192. The amount paid 
which exceeds the higher ordinary dues level and is purely voluntary may be 
treated as a charitable contribution. 

For either students or unemployed individuals, dues are $32, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $64. 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 ($96 or $128). 

The annual dues for category-5 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-S, unemployed, or student members. 

1998 Dues Schedule (January through December) 

Ordinary member ... . .. ... .... . ... . ............ . .. . .. 0 $96 0 $128 

CMS cooperative rate . .. ...... . . . . . .. .... ... . . . .. . .. . . 0 $82 0 $109 

Joint family member (full rate) ............. . .. .... . . . . . . 0 $96 0 $128 

Joint family member (reduced rate) ...................... 0 $76 0 $108 

Contributing member (minimum $192) .. . ... . .. ... .. . .. ............ 0 

Student member (please verify) 1 .. ... .• . •. ..... .. . . . ..... • ... . 0 $32 

Unemployed member (please verify)2 . . ...... • . . . .............. 0 $32 

Reciprocity member (please verify)3 .. . ... . . . ... . . . . 0 $64 0 $96 0 $128 

Category-8 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. 

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 Australian Mathematical Society 
0 Azerbaijan Mathematical Society 
0 Balkan Society of Geometers 
0 Berliner Mathematische Gessellschaft e.V. 
0 Calcutta Mathematical Society 
0 Croatian Mathematical Society 
0 Cyprus Mathematical Society 
0 Dansk Matematisk Foren ing 
0 Deutsche Mathematiker-Vereinigung e.V. 
0 Edinburgh Mathematical Society 
0 Egyptian Mathematical Society 
0 Gesellschaft tor Angewandte 

Mathematik und Mechanik 
0 Glasgow Mathematical Association 
0 Hellenic Mathematical Society 
0 Icelandic Mathematical Society 
0 Indian Mathematical Society 
0 Iranian Mathematical Society 
0 Irish Mathematical Society 
0 Israel Mathematical Union 
0 Janos Bolyai Mathematical Society 
0 The Korean Mathematical Society 
0 London Mathematical Society 
0 Malaysian Mathematical Society 
0 Mathematical Society of Japan 
0 Mathematical Society of Serbia 
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 bsterreichische 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 Matematicas 
0 Sociedad Espanola de Matematica Aplicada 
0 Sociedad de Matematica de Chile 
0 Sociedad Matematica de Ia 

Republica Dominicana 
0 Sociedad Matematica Mexicana 
0 Sociedad Uruguaya de Matematica y Estadistica 
0 Sociedade Brasileira Matematica 
0 Sociedade Brasileira de Matematica 

Aplicada e Computacional 
0 Sociedade Paranaense de Matematica 
0 Sociedade Portuguesa de Matematica 
0 Societal Catalana de Matemiltiques 
0 Societatea de $tiinJe Matematice din Romania 
0 Societatea Matematicienilor din Romania 
0 Societe de Mathematiques Appliquees 

et lndustrielles 
0 Societe Mathematique de Belgique 
0 Societe Mathematique de France 
0 Societe Mathematique Suisse 
0 Society of Associations of Mathematicians 

& Computer Science of Macedonia 
0 Society of Mathematicians, Physicists, 

and Astronomers of Slovenia 
0 South African Mathematical Society 
0 Southeast Asian Mathematical Society 
0 Suomen Matemaattinen Yhdistys 
0 Svenska Matematikersamfundet 
0 Ukrainian Mathematical Society 
0 Union Mathematica Argentina 
0 Union of Bulgarian Mathematicians 
0 Union of Czech Mathematicians 

and Physicists 
0 Union of Slovak Mathematicians 

and Physicists 
0 Unione Matematica ltaliana 
0 Vijnana Parishad of India 
0 Wiskundig Genootschap 



Wavelets, 
Multi wavelets, 
and Their 
Applications 
Akram Aldroubi, Vanderbilt 
University, Nashville, TN, and 
EnBing Lin, University of 
Toledo, OH, Editors 

This volume contains 
refereed research 
articles on the active 
area of wavelets 
and multiwavelets. 
The book draws 
upon work 

_,....,.,..~ presented by 
experts in the 

field during the special 
session on ''Wavelets, 
Multiwavelets and Their 
Applications" at the Joint 
Mathematics Meetings in San 
Diego Q"anuary 1997). 

Wavelets were implicit in 
mathematics, physics, signal 
or image processing, and 
numerical analysis long 
before they were given the 
status of a unified scientific 
field in the late 1980s. They 
continue to be one of the few 
subjects that have attracted 
considerable interest from the 
mathematical community as 
well as from other diverse 
disciplines where they have 
had promising applications. 
The topic is in full evolution, 
with many active research 
efforts emerging from the 
fruitful interaction of various 
mathematical subjects and 
other scientific disciplines. 
Contemporary Mathematics, 
Volume 216; 1998; 175 pages; 
Softcover; ISBN 0-8218-0793-5; 
List $49; Individual member $29; 
Order code CONM/ 216NA 

All prices subject to change. Charges for delivery are $3.00 
per order. For optional air delivery outside of the conti
nental U.S., please include $6.50 per item. Prepayment 
required. Order from: American Mathematical Society, P. 
0. Box 5904, Boston, MA 02206-5904, USA. For credit card 
orders, fax 1-401 -455-4046 o r call toll free 1-B00-321-4AMS 
(4267) in the U. 5. and Canada, 1-401 -455-4000 worldwide. 
Or place your order through the AMS bookstore at 
www.ams.org/bookstore. Residents of Canada, please 
include 7% CST 

Founded 1905 

NATIONAL UNIVERSITY 

OF SINGAPORE 

DEPARTMENT OF COMPUTATIONAL SCIENCE 

FACULTY APPOINTMENTS 

http:/ /www.cz3.nus.sg:81 00/ 

The Department of Computational Science offers interdisciplinary programmes 
in Computational Chemistry, Computational Mathematics, Computational 
Physics and Computational Biology. There is currently a small core of faculty 
members and several postdoctoral research fellows in the Department. 
Faculty members from other departments in the Faculty of Science also 
contribute to the teaching and research in the department. 
Major research areas in the Department include computational statistical and 
condensed matter physics, nonlinear dynamics and complex systems, scien· 
tific visualization, neural computing, computational quantum chemistry and 
molecular modelling, computational fluid dynamics, geometric modelling, 
wavelet analysis and applications, signal and image processing. There are 
strong links between the Department and other national research centres. 
Ties with other academic institutions and research centres overseas are 
maintained and the Department is fast gaining international recognition. 

Applications are invited for faculty appointments at all levels in any of the 
following areas: 

• Complex Systems 
Computational Biology 
Computational Condensed Matter 
and Statistical Physics 

• Computational Fluid Dynamics 
Geometric Modelling 

• Neural Computing 
Scientific Parallel Computations 

• Computational Chemistry 
(molecular modelling, computer· 
aided drug desl~n) 
Scientific Visualization 

• Symbolic Computing 

Visiting appointments will also be considered. 

Gross annual emoluments range as follows: (US S 1 ,00 • SS 1.59, approximate) 

Lecturer 
Senior Lecturer 
Associate Professor 
Professor 

S$ 58,840 
S$ 68,410 
S$128,050 
S$1 56,780 

to 74,800 
to 144,350 
to 177,750 
to 211,140 

In addition, a 13th month Annual Allowance (of one month's salary) and an 
Annual Variable Component (of normally 2 months' salary) may be payable at 
year end, under the flexible wage system, to staff on normal contracts. The 
commencing salary will depend on the candidate's qualifications, experience 
and the level of appointment offered. 

Leave and medical benefits will be provided. Depending on the type of 
contract offered, other benefits may include: provident fund benefits or an 
end-of-contract gratuity, a settling-in allowance, subsidised housing , education 
allowance for up to three children subject to a maximum of S$16,425 per 
annum per child, passage assistance and baggage allowance for the transpor
tation of personal effects to Singapore. Staff members may undertake 
consultation work, subject to the approval of the University, and retain 
consultation fees up to a maximum of 60% of their gross annual emoluments 
in a calendar year. 

All academic staff will be given a networked personal computer with access to 
a Cray supercomputer, UNIX hosts, departmental laser printers, a wide 
spectrum of software, on-line library catalogue, CD-ROM databases, Video-on
Demand, INtv and Internet. 

Application forms and further information may be obtained from: 

Faculty Search Committee 
Department of Computational Science 

National University of Singapore 
1 0 Kent Ridge Crescent 

Singapore 119260 
Fax: (65)774-6756 

e-mail: cscsec@leonls.nus.edu.sg 

Applications should be submitted by 30 September 1998. 
Only shortlisted candidates will be notified. 



CMS Winter 1998 Meeting 
Queen)s University and Royal Military College, ICingston, Ontario, December 13-15, 1998 

The Canadian Mathematical Society, Queen's University and the Royal Military College cor
dially invite researchers, educators and students to the 1998 Winter Meeting of the Canadian 
Mathematical Society. The scientific programme will take place at the Holiday Inn and the 
Howard Johnson Confederation Place Hotel, Kingston, Ontario, from Sunday, December 13 
to Tuesday, December 15, 1998. 

PLENARY SPEAKERS: Miklos Csorgo (Carleton), 
Henri Darmon (McGill), Z. Fiiredi (University of 
Illinois at Urbana/Inst. Hungarian Acad. Sci.), Donal 
O'Shea (Mt. Holyoke College). 

PRIZE AND PUBLIC LECTURES: The Coxeter-James 
Lecture will be given by Henri Darmon, McGill Uni
versity. H.S.M. Coxeter, University of Toronto, will 
deliver a public lecture. 

SYMPOSIA: 
Algebraic Geometry (Org: P. Milman, University of 
Toronto); Donal O'Shea (Mt. Holyoke College), Fedya 
Bogomolov (NYU Courant Institute), Askold Khovanskii 
(Univ. ofToronto ), Jenia Shustin (Tel-Aviv Univ.), Yosef 
Yom din (W eizmann Institute). 

Discrete Geometry (Org: Robert Erdahl, Queen's Uni
versity, Marjorie Senechal, Smith College, and Walter 
Whiteley, York University). Speakers to be announced. 

Education Session -Identifying and Overcoming Barri
ers to Teaching and Learning Mathematics at Univer
sity ( Org: Morris Orzech and Grace Orzech, Queen's 
University); Donal O'Shea (Mt. Holyoke College)- ple
nary, Ed Barbeau (University ofToronto ), Bernard Hodg
son (Universite Laval), Tom Rishel (Cornell University), 
Martha Siegel (Towson University), Morris Orzech 
(Queen's University). 

Extremal Combinatorics (Org: D. de Caen, Queen's 
University); Zoltan Fiiredi (University oflllinois at Urbana 
and Math. Inst. Hungarian Acad. Sci.) -plenary, Richard 
Anstee (UBC), Jason Brown (Dalhousie), Ralph Faudree 
(Memphis), Jerrold Griggs (South Carolina), PennyHax
ell (Waterloo), David Fisher (Colorado), Felix Lazebnilc 
(Delaware), Laszlo Szekely (South Carolina), Bing Zhou 
(Trent). 

Number Theory (Org: Ram Murty and Noriko Yui, 
Queen's University); This session has recieved additional 
funding from the Centre de recherches mathematiques. 
Henri Darmon (McGill) - plenary and Coxeter-James Lee
turer, Chantal David (Concordia), Jacek W. Fabrykowski 
(Manitoba), C. Greither (Laval), E. Goren (McGill),Her
shy Kisilevsky (Concordia), Manfred Kolster (McMaster), 
A. Ledet (Queen's), Claude Levesque (Laval), Kumar 
Murty (Toronto ),W. Nowak (Australia),Vladirnir Platonov 

(Waterloo), Daniel Roy (Ottawa), Gary Walsh (Ottawa), 
Hugh Williams (Manitoba), Kenneth Williams (Car
leton). 

Operator Algebras (Org: James Mingo, Queen's Uni
versity); Ken Davidson (Waterloo), George Elliott 
(Toronto), Thierry Giordano (Ottawa), Andu Nica 
(Waterloo). 

Probability Theory ( Org: Miklos Csorgo, Carleton U ni
versity); This session has received additional funding from 
The Fields Institute. There will be thirty-three invited 1/2-
hour speakers, which are to be announced. Mildos Csorgo 
(Carleton)- plenary. 

Topology (Org: Eddy Campbell, Queen's University); 
This session will include talks on the following: Differ
ential Geometry and Global Analysis ( Org: Muang 
Min-Oo and McKenzie Wang, McMaster University); 
Homotopy Theory (Org: Lisa Langsetmo, University of 
Ottawa and Jim Shank, Queen's University); Set Theo
retic Topology (Org: Juris Steprans and Steve Watson, 
York University); Symplectic/Low Dimensional Topology 
(Org: Steve Boyer, UQAM), Jacques Hurtubise, 
McGill, CRM and Franfois Lalonde, UQAM, CRM). 
Speakers to be announced. 

Universal Algebra and Multiple-Value Logic ( Org: L. 
Haddad, Royal Military College); Speakers to be 
announced. 

Graduate Student Seminar ( Org: David Gregory, 
Queen's University); A special session is being organized 
for graduate students. Anyone interested in participat
ing in the organization of this programme should con
tact the Meeting Director at the following address: 
md-w98@cms.math.ca 

Contributed Papers: Contributed papers of 15 minutes 
duration are invited and graduate students are partic
ularly urged to participate. For an abstract to be eligi
ble, the abstract must be received before September 
31, 1998. The abstract must be accompanied by its con
tributor's registration form and appropriate fees. 

Submission of Abstracts: The CMS publishes abstracts 
for all scheduled talks. Titles for Plenary Speakers, Prize 
Lecturers and Invited Special Session Speakers for the sci
entific and education programme will appear in the 



November issue of the CMS Notes. Titles for Contributed 
Papers will appear in the December issue of the CMS Notes. 
All abstracts will be published in the meeting directory and 
will be available on the Canadian Mathematical Elec
tronics Services (Camel). 

Plenary Speakers, Prize Lecturers and Invited Special 
Session Speakers for the scientific and education pro
gramme: These speakers are asked to submit their abstracts 
to the CMS as instructed by their organizers by Septem
ber 31, 1998. 

Contributed Papers: Those submitting contributed 
papers may submit their abstracts electronically, follow
ing instructions given below, or by using the standard CMS 
form available from the CMS office in Ottawa or in the 
September issue of the CMS Notes. Abstracts should be 
sent to the Abstracts Coordinator, CMS Executive Office, 
577 King Edward, P.O. Box 450, Station A, Ottawa, 
Ontario CANADA K1N 6N5, so as to arrive by Sep
tember 31, 1998. 

Electronic submission of abstracts: This service is avail
able only to those who use the TEX typesetting system. 
Files should include the spealcer's name, affiliation, com
plete address, title of talk and the abstract itself. Files may 
be sent by e-mail to the Abstracts Coordinator at: 
abstracts@cms.math.ca Please note the appropriate dead
line given above for the submission of your abstract. Please 
note that we cannot accept abstracts sent by FAX. 

SOCIAL EVENTS: Social events include a cash-bar 
reception on Saturday evening, during evening registra
tion, a delegates' luncheon on Sunday, December 13 (the 
cost of this luncheon is included in most registration cat
egories). 

REGISTRATION: Forms are available from the CMS Exec
utive Office, 577King Edward, Suite 109, PO Box450,Sta
tion A, Ottawa, Ontario, CANADA KIN 6N5 Tel: 613-
562-5702, FAX: 613-565-1539, e-mail: meetings@ 
cms.math.ca. Registration fees are given in Canadian dol
lars. Spealcers should contact their organizers for special 
spealcer rates. Electronic preregistration is available on our 
Camel site at http:/ /camel.math.cajEvents/winter98/. 
This site also has the latest information on the meetings. 

CMS/AMS/MAA members with grants 
CMS/AMS/MAA members without grants 
Non-members with grants 
Non-members without grants 
One-day fee 
Teachers/studentsjpostdocsj retiredj unemployed 
Sunday night Banquet 

Before 
Nov. 15 

$260 
130 
390 
195 
130 
95 
45 

Mter 
Nov. 15 

$340 
170 
505 
255 
170 
125 

45 

AcCOMMODATION: It is recommended that those 
attending the conference book early to avoid disappoint
ment. Blocks of rooms have been reserved at three dif
ferent facilities and will be held until the dates given 
below. Reservations not in by that date will be on a 
request only, space available basis. Attendees should make 

their own reservations. Please mention that you are par
ticipating in the CMS Winter Meeting. The conference 
rate is extended up to two days pre and post convention. 
Holiday Inn Kingston- Waterfront 
One Princess Street 
Kingston, Ontario 
CANADA K7L 1A1 
Check-in: 2:00pm, Check-out: 11:00 am 
Reservation Deadline: November 10, 1998 
Rate: $60.00 single/double occupancy 
Applicable taxes: 12% (including 7% GST) 
Phone: (613) 549-8400 
Reservations Fax: (613) 549-2014 
Toll-free reservations: 1-800 HOLIDAY 
Reservations Manager: Anna-Marie de Vos 

Howard Johnson Confederation Place Hotel 
237 Ontario Street 
Kingston, Ontario 
CANADA K7L 2Z4 
Check-in: 2:00pm, Check-out: 11:00 am 
Reservation Deadline: November 13, 1998 
Rate: $55.00 single/double occupancy 
Applicable taxes: 12% (including 7% GST) 
Phone: (613) 549-6300 
Fa~ (613)549-1508 
Toll-free reservations: 1-888-825-4656 

Ramada Plaza Hotel Harbourfront Kingston 
1 Johnson Str.eet 
Kingston, Ontario 
CANADA K7L 5H7 
Check-in: 3:00pm, Check-out: 11:00 am 
Reservation Deadline: November 14, 1998 
Rate: $79.00 single/double occupancy 
Applicable taxes: 12% (including 7% GST) 
Phone: (613) 549-8100 
Fax: (613) 547-3241 
Toll-free reservations: 1-888-548-6726 
Note: The rooms have been held under the group block number 5649. Men-
tion this number when making a reservation. 

ACKNOWLEDGEMENTS: The Meeting Committee 
wishes to extend its thanks to tlle members of the Depart
ment of Mathematics and Statistics at Queen's Univer
sity and the members of the Department of Mathemat
ics and Computer Science oftlle Royal Military College, 
for their support. 

MEETING COMMITTEE: Meeting Directors: Tony 
Geramita (Queen's) and David Wehlau (RMC), Local 
Arrangements Committee: Fady Alajaji (Queen's) and 
Leo Jonker (Queen's), Algebraic Geometry: P. Milman 
(Toronto), Discrete Geometry: Robert Erdahl (Queen's), 
Marjorie Senechal (Smith College), Walter Whiteley 
(York), Education: Teaching and Learning Mathematics 
at University: Morris Orzech and Grace Orzech 
(Queen's), Extremal Combinatorics: D. de Caen 
(Queen's), Number Theory: Ram Murty and Noriku Yui 
(Queen's), Operator Algebras: James Mingo (Queen's), 
Probability Theory: Miklos Csi:irgo (Carleton), Topology: 
Eddy Campbell (Queen's), Universal Algebra and Mul
tiple-Valued Logic and Contributed Papers: L. Haddad 
(RMC), Graduate Student Session: David Gregory 
(Queen's), Other members: Monique Bouchard (CMS)
Ex-officio, Jean Fugere (RMC), Graham Wright (CMS) 
-Ex-officio. 



Meetings & Conferences 
oftheAMS 

PROGRAM ALERT: In order that AMS meeting programs include the most timely information for each speaker, abstract dead
lines have been moved to dates much closer to the meeting. What this means is that most meeting programs will appear in the No
tices ''after* the meeting takes place. However, complete meeting programs will be available on e-MATH about two to three weeks 
after the abstract deadline. ''Remember'', e-MATH is your most comprehensive source for up-to-date meeting information. See 
http://www.ams.org/meetings/. 

Chicago, Illinois 
DePaul University-Chicago 

September 12-13, 1998 

Meeting #935 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: June 1998 
Program issue of Notices: November 1998 
Issue of Abstracts: Volume 19, Issue 3 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Vitaly Bergelson, Ohio State University, Number theory, 
combinatorics and ergodic theorems along polynomials. 

Sheldon Katz, Oklahoma State University, The mathemat
ics and physics of mirror symmetry. 

Ralf Spatzier, University of Michigan, Rigidity phenomena 
in geometry and dynamics. 

Vladimir Voevodsky, Northwestern University, Motivic 
homotopy type? 

Special Sessions 

Algebraic Coding, William C. Huffman, Loyola University 
of Chicago, and Vera S. Pless, University of Illinois at 
Chicago. 

Algebraic Combinatorics: Association Schemes and Related 
Topics, Sung Yell Song, Iowa State University. 

Algebraic Geometry and Mirror Symmetry, Ezra Getzler and 
Mikhail Kapranov, Northwestern University, and Sheldon 
Katz, Oklahoma State University. 

Commutative Algebra, Irena V. Peeva, Massachusetts In
stitute of Technology, and Michael Stillman, Cornell Uni
versity. 

Complex Dynamics, Shmuel Friedland, University of illinois 
at Chicago. 

Complexity of Geometric Structures on Manifolds, Melvin 
G. Rothenberg and Shmuel A. Weinberger, University of 
Chicago. 

Ergodic Theory and Topological Dynamics, Roger L. jones, 
DePaul University, and Randall McCutcheon, Wesleyan 
College. 

Fourier Analysis, Marshall Ash, DePaul University, and 
Mark A. Pinsky, Northwestern University. 

K-Theory and Motivic Cohomology, Kevin Knudson, North
western University, and Mark Walker, University of Ne
braska-Lincoln. 

Nonlinear Partial Differential Equations, Gui-Qiang Chen 
and Konstantina Trivisa, Northwestern University. 

Number Theory, Jeremy T Teitelbaum and Yuri T.schinkel, 
University of Illinois at Chicago. 

Orthogonal Polynomial Series, Summability and Conju
gates, Calixto P. Calderon, University of illinois at Chicago, 
and Luis A. Caffarelli, University of Texas at Austin. 

Rigidity in Geometry and Dynamics, Steven E. Hurder, Uni
versity of Illinois at Chicago, and Ralf J. Spatzier, Univer
sity of Michigan. 

Stochastic Analysis, Richard B. Sowers, University of Illi
nois-Urbana, and Elton P. Hsu, Northwestern University. 

Topics in Mathematics and Curriculum Reform, Richard J. 
Maher, Loyola University Chicago. 
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Winston-Salem, 
North Carolina 
Wake Forest University 

October 9-10, 1998 

Meeting #936 
Southeastern Section 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: August 1998 
Program issue of Notices: December 1998 
Issue of Abstracts: Volume 19, Issue 3 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired 
For abstracts: August 18, 1998 

Invited Addresses 

David F. Anderson, University of Tennessee, Unique and 
nonunique factorization in integral domains. 

Idris Assani, University of Carolina, Chapel Hill, A. e. mul
tiple recurrence and Wiener Wintner dynamical systems. 

Marcy Barge, Montana State University, Structure of at
tractors. 

Roger Temam, Indiana University, Some mathematical 
problems related to the equations of the atmosphere and 
the oceans. 

Special Sessions 

Abelian Groups and Modules (Code: AMS SS B1), Ulrich Al
brecht, Auburn University. 

Boundary Value Problems (Code: AMS SS K1), John V. Bax
ley and Stephen B. Robinson, Wake Forest University. 

Combinatorics and Graph Theory(Code: AMS SS A1), Bruce 
Landman, University of North Carolina. 

Commutative Ring Theory (Code: AMS SS E1), David F. An
derson, University of Tennessee, Knoxville, and Evan Hous
ton, University of North Carolina, Charlotte. 

Ergodic Theory(Code: AMS SS Fl), Idris Assani, University 
of North Carolina, Chapel Hill. 

Modern Methods in Set Theory and General Topology (Code: 
AMS SS H1), Winfried Just and Paul Szeptycki, Ohio Uni
versity. 

Noncommutatuve Algebra (Code: AMS SS Cl), Ellen Kirk
man and James Kuzmanovich, Wake Forest University. 

Operator Theory and Holomorphic Spaces (Code: AMS SS 
Ll), Tavan T. Trent and Zhijian Wu, University of Al
abama. 

Recent Results on the Topology of Three-Manifolds (Code: 
AMS SS D1), Hugh Nelson Howards, Wake Forest Uni
versity. 

Meetings & Conferences 

Spectral Theory of Differential Equations and Applications 
(Code: AMS SS G1), Dominic Clemence and Alexandra 
Kurepa, North Carolina A&T University. 

Topology in Dynamics (Code: AMS SS ]1), Marcy Barge, Mon
tana State University-Bozeman, and Krystyna M. Kuper· 
berg, Auburn University. 

State College, 
Pennsylvania 
Pennsylvania State University 

October 24-2 5, 1 998 

Meeting #93 7 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: August 1998 
Program issue of Notices: January 1999 
Issue of Abstracts: Volume 19, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired 
For abstracts: September 1, 1998 

Invited Addresses 

Jeffrey Adams, University of Maryland, College Park, Title 
to be announced. 

Nigel D. Higson, Pennsylvania State University, Title to be 
announced. 

Tasso J. Kaper, Boston University, Title to be announced. 

Kate Okikiolu, University of California, San Diego and MIT, 
Title to be announced. 

Special Sessions 

Automorphic Forms and Arithmetic Geometry (Code: AMS 
SS H1), Kevin L. James, and Wen-Ching Winnie Li, Penn
sylvania State University. 

C"-Algebraic Methods in Geometry and Topology (Code: 
AMS SS B1), Nigel D. Higson, Pennsylvania State University, 
and Erik Guentner and John D. Trout Jr., Dartmouth Col
lege. 

Least Squares and Total Least Squares (Code: AMS SS G1), 
jesse L. Barlow, Pennsylvania State University. 

Mathematical Modeling of Inhomogeneous Materials: Ho
mogenizaton and Related Topics (Code: AMS SS D1), Leonid 
Berlyand, Pennsylvania State University, and Karl Voss, Yale 
University. 

Metric Topology (Code: AMS SS Fl), Steve Armentrout, 
joseph Borzelino, Hossein Movahedi-Lankarani, and 
Robert Wells, Pennsylvania State University. 
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Modeling of Phase Transitions of Partially Ordered Physi
cal Systems (Code: AMS SS Cl), Maria-Carme T. Calderer, 
Pennsylvania State University. 

Operator Algebras and Noncommutative Geometry (Code: 
AMS SS K1), Victor Nistor, Paul F. Baum, and Adrian Oc
neanu, Pennsylvania State University. 

Partitions and q-Series (Code: AMS SS A1), George E. An
drews, Ken Ono, and Scott D. Ahlgren, Pennsylvania State 
University. 

Set Theory (Code: AMS SS ]1), Thomas Jech, Pennsylvania 
State University. 
Symplectic Geometry and Quantization (Code: AMS SS E1), 
Jean-Luc Brylinski, Ranee Brylinski, Boris Tsygan, and 
Ping Xu, Pennsylvania State University. 

Tucson, Arizona 
University of Arizona-Tucson 

November 14-1 5, 1 998 

Meeting #938 
Western Section 
Associate secretary: Robert M. Fossum/Bernard Russo 
Announcement issue of Notices: September 1998 
Program issue of Notices: To be announced 
Issue of Abstracts: Volume 19, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired 
For abstracts: September 23, 1998 

Invited Addresses 

Alexandru Buium, University of New Mexico, Differential 
algebraic geometry and derivatives of integers. 

Hans Koch, University of Texas at Austin, Title to be an
nounced. 
Mark Lewis, University of Utah, Title to be announced. 

Jiang-Hua Lu, University of Arizona, Title to be announced. 

Special Sessions 

Arithmetic Algebraic Geometry(Code: AMS SS H1), Douglas 
Ulmer, University of Arizona. 

Classical and Quantum Mechanical Lattice Spin Systems 
(Code: AMS SS E1), Tom Kennedy, University of Arizona. 

Conditionally Positive Definite Functions and Interpolation 
Schemes (Code: AMS SS G1), Donald Myers, University of 
Arizona. 

Dynamical Systems (Code: AMS SS Fl), Marek Rychlik and 
Maciej P. Wojtkowski, University of Arizona. 

Filaments, Interfaces and Patterns (Code: AMS SS 11), 
Nicholas Ercolani and Jerry Moloney, University of 
Arizona. 

Geometry and Lie Groups (Code: AMS SS B1), Samuel R. 
Evens and Jiang-Hua Lu, University of Arizona. 

Groups and Computation (Code: AMS SS A1), Robert Beals, 
University of Arizona. 

Integrable Systems and Random Matrix Theory (Code: AMS 
SS K1), K. T-R McLaughlin, University of Arizona, and 
Craig A. Tracy, University of California, Davis. 

Mathematics and Biology (Code: AMS SS D1), Jim Cushing 
and Shandelle M. Henson, University of Arizona. 

Spectral Geometry and Its Applications (Code: AMS SS Cl), 
Xianzhe Dai, University of Southern California, and Leonid 
Friedlander, University of Arizona. 

Striking the Balance:Theory, Technique, and Applications 
in Lower Division Mathematics Courses (Code: AMS SS ]1), 
Joseph Watkins, University of Arizona. 

Accommodations 
Participants should make their own arrangements directly 
with the hotel of their choice and state that they will be at
tending the American Mathematical Society meeting. The 
AMS is not responsible for rate changes or for the quality 
of the accommodations. 

Embassy Suites Hotel, 535 E. Broadway, Tucson, AZ; 520-
745-2700 or 800-362-2779; $90/single or double, 
$1 00/triples, $110 quads. 

Marriott University Park, 880 E. Second St., Tucson, AZ; 
520-792-4100 or 800-228-9290; $92/single or double (2 
ppl/1bed), double with 2 beds is $102, $112/triples, and 
$122/quads; walking distance to meeting. 

Plaza Hotel, 1900 E. Speedway, Tucson, AZ; 520-327-
7341 or 800-843-8052; $59/single and $69/double; walk
ing distance to meeting. 

Food Service 
There are a number of restaurants adjacent to the campus. 
A list of restaurants will be available at the registration desk. 

Local Information 
Please visit the Web site maintained by the Department of 
Mathematics at www. math. arizona. edu/ and the Uni
versity of Arizona Web site www. arizona. edu. 

N 

*Math 
Bldg. 
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Other Activities 
AMS Book Sale: Examine the newest titles from AMS! Most 
books will be available at a special 50% discount offered 
only at meetings. Complimentary coffee will be served, 
courtesy of AMS Membership Services. 

Parking 
Parking is available at no charge on Saturday and Sunday 
in Zone 1 parking as well as the parking garages. 

Registration and Meeting Information 
The registration desk will be located in the lobby of the 
Mathematics Building, and will be open 8:00a.m. to 5:00 
p.m. on Saturday, and 8:00 a.m. to noon on Sunday. Talks 
will take place in the following buildings: Bio Sciences 
West, Physics & Atmospheric Sciences (PAS), Shantz, and 
Mathematics. 

Registration fees: (payable on-site only) $301 AMS mem
bers; $45lnonmembers; $10iemeritus members, students, 
or unemployed mathematicians. Fees are payable by cash, 
check, VISA, MasterCard, Discover, or American Express. 

Travel 
By Air: The Tucson International Airport is served by most 
major airlines. Service to the University of Arizona cam
pus is provided by Stagecoach Shuttle at a cost of $12 for 
one person, $15 for two people, and $18 for three or more 
people. Taxi fare is approximately $16. 

Driving: Take the Speedway exit from the I-10 freeway 
and proceed east approximately 2.5 miles to Euclid Avenue. 
Turn right (south) and continue to 6th Street; take a left 
(east) to Santa Rita (approximately 4 blocks); make a left 
(north) on Santa Rita and the Math Building will be directly 
ahead. 

Weather 
Temperatures vary from 780F to sooF at the beginning of 
the month to 680F to 420F towards the end of the month. 
For up-to-date weather information visit http: I I 
nimbo.wrh.noss.goviTucsonltwc.html. 

San Antonio, Texas 
Henry B. Gonzales Convention Center 

January 1 3-16, 1999 

Meeting #939 
]oint Mathematics Meetings, including the 105th Annual 
Meeting of the AMS, 82nd Meeting of the Mathematical As
sociation of America (MAA), annual meetings of the Asso
ciation for Women in Mathematics (AWM) and the National 
Association of Mathematicians (NAM), and the winter meet
ing of the Association for Symbolic Logic (ASL). 
Associate secretary: Susan ]. Friedlander 
Announcement issue of Notices: October 1998 
Program issue of Notices: January 1998 
Issue of Abstracts: Volume 20, Issue 1 

Meetings & Conferences 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: August 6, 1998 
For abstracts: October 1, 1998 
For summaries of papers to MAA organizers: September 

4, 1998 

Joint Invited Addresses 

Jennifer Tour Chayes, Microsoft, Title to be announced 
(AMS-MAA Invited Address). 

Joan Feigenbaum, AT&T Bell Laboratories, Department 
Head, Algorithms & Distributed Data (AMS-MAA Invited 
Address). 

Joint Special Sessions 

Geometry in Dynamics (Code: AMS SS Fl), Krystyna Ku
perberg, Auburn University. 

Mathematics and Education Reform (Code: AMS SS M1), 
William H. Barker, Bowdoin College, Jerry L. Bona, Uni
versity of Texas at Austin, Naomi Fisher, University of Illi
nois at Chicago, and Kenneth C. Millett, University of Cal
ifornia Santa Barbara. 

Model Theory and Its Applications(Code: AMS SS S1), Anand 
Pillay, MSRI and University of Illinois, Urbana. 

Research in Mathematics by Undergraduates (Code: AMS 
SS El), John E. Meier and Leonard A. VanWyk, Lafayette 
College. 

The History of Mathematics (Code: AMS SS Ll), Karen H. 
Parshall, University of Virginia, and Victor J. Katz, Uni
versity of the District of Columbia. 

AMS Invited Addresses 

Ronald L. Graham, AT & T Labs, Title to be announced (AMS 
Retiring Presidential Address). 

Helmut Hofer, New York University-Courant Institute, Title 
to be announced (AMS Colloquium Lectures). 

Nancy J. Kopell, Boston University, Title to be announced 
(AMS Josiah Willard Gibbs Lecture). 

Sorin Popa, University of California Los Angeles, Title to 
be announced. 

Chuu-Lian Terng, Northeastern University, Title to be an
nounced. 

Alan D. Weinstein, University of California, Berkeley, Mid
points. 

AMS Special Sessions 

Banach Spaces of Holomorphic Functions and Operators on 
These Spaces (Code: AMS SS D1), Benjamin A. Lotto, Vas
sar College, and Pamela B. Gorkin, Bucknell University. 

Bergman Spaces and Related Topics (Code: AMS SS Bl), Peter 
L. Duren, University of Michigan, Ann Arbor, and Michael 
Stessin, SUNY at Albany. 
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Meetings & Conferences 

Combinatorial Topology (Code: AMS SS Kl), Laura M. An· 
derson and Jonathan P. McCammond, Texas A&M Uni
versity. 

Commutative Algebra (Code: AMS SS Gl), Scott Thomas 
Chapman, Trinity University. 

Commutative Algebra and Algebraic Geometry (Code: AMS 
SS ]1), Roger A. Wiegand, University of Nebraska and Pur
due University, and Susan Elaine Morey, Southwest Texas 
State University. 

Computational Algebraic Geometry for Curves and Sur
faces (Code: AMS SS Rl), Mika K. Seppala, Florida State Uni
versity, and Emil J. Volcheck, National Security Agency. 

Development of Electronic Communications in Mathemat
ics (Code: AMS SS Nl), Alfonso Castro, University of North 
Texas, and Rafael De La Llave, University of Texas at 
Austin. 

Discrete Models and Difference Equations (Code: AMS SS Tl), 
Saber Elaydi, Trinity University, and Gerry Ladas, Uni
versity of Rhode Island. 

Dynamical, Spectral, and Arithmetic Zeta-Functions (Code: 
AMS SS Hl), Michel L. Lapidus, University of California, 
Riverside, and Machiel van Frankenhuysen, Institut des 
Hautes Etudes Scientifiques. 

Hamiltonian Mechanics: Applications to Celestial Mechan
ics and Chemistry (Code: AMS SS Yl), Michael K. Rudnev, 
The University of Texas at Austin, and Stephen R. Wiggins, 
California Institute of Technology. 

Mathematics Education and Mistaken Philosophies of Math
ematics (Code: AMS SS Ul), Saunders Mac Lane, University 
of Chicago, and Richard A. Askey, University of Wiscon
sin-Madison. 

Operator Algebras and Applications (Code: AMS SS Pl), 
Allan P. Donsig, University of Nebraska-Lincoln, and Nik 
Weaver, Washington University. 

Probabilistic Combinatorics (Code: AMS SS Cl), Bela Bol
lobas, University of Memphis. 

Recent Developments in Differential Geometry (Code: AMS 
SS Vl), Huai-Dong Cao and Jian Zhou, Texas A&M Uni
versity. 

Several Complex Variables (Code: AMS SS Al), Emil J. 
Straube and Harold P. Boas, Texas A&M University. 

Singularities in Algebraic and Analytic Geometry (Code: 
AMS SS Xl), Caroline G. Grant, U.S. Naval Academy, and 
Ruth I. Michler, University of North Texas. 

The Functional and Harmonic Analysis of Wavelets (Code: 
AMS SS Ql), Lawrence W. Baggett, University of Colorado, 
and David R. Larson, Texas A&M University. 

The Mathematics of the Navier-Stokes Equations (Code: 
AMS SS Wl), Peter A. Perry and Zhong-Wei Shen, Univer
sity of Kentucky. 

Gainesville, Florida 
University of Florida 

March 1 2-1 3, 1999 

Meeting #940 
Southeastern Section 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Alexa.'lder N. Dranis.!:m.Ll(ov, Ur>..iversity of Florida, Title to 
be announced. 

Gregory F. Lawler, Duke University, Title to be announced. 

Michael P. Loss, Georgia Institute of Technology, Title to 
be announced. 

John G. Thompson, University of Florida, Title to be an
nounced. 

Special Sessions 

Algebraic and Geometric Combinatorics (Code: AMS SS Pl), 
Andrew J. Vince and Neil L. White, University of Florida. 
Analytical Problems in Mathematical Physics (Code: AMS SS 
Ml), Eric A. Carlen, Georgia Institute of Technology, and 
Laszlo Erdos, Courant Institute, NYU. 

Computability Theory(Code: AMS SS Gl), Douglas Cenzer, 
University of Florida, Geoffrey Louis LaForte, University 
of West Florida, and Rick L. Smith, University of Florida. 

Continuum Theory and Dynamical Systems (Code: AMS SS 
Al), Philip Boyland and Beverly Brechner, University of 
Florida, and John Mayer, University of Alabama at Birm
ingham. 

Finite Groups and Their Representations (Code: AMS SS 
Dl), Alexandre Turull, University of Florida. 

Galois Theory (Code: AMS SS El), J. G. Thompson and H. 
Voelklein, University of Florida. 

Geometric Topology (Code: AMS SS Hl), James E. Keesling 
and Alexander N. Dranishnikov, University of Florida. 

Geometry of Interacting Particles, Random Walks, and 
Brownian Motion (Code: AMS SS Nl), Irene Hueter, Uni
versity of Florida, and Gregory F. Lawler, Duke University. 

Groups and Geometries (Code: AMS SS Fl), Chat Ho and 
Peter Sin, University of Florida. 

Linear Operator Theory (Code: AMS SS ]l), Leiba Rodman, 
College of William & Mary, and Scott A. McCullough, Uni
versity of Florida. 
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Markov Processes and Potential Theory (Code: AMS SS Cl), 
Joe Glover and Murali Rao, University of Florida. 

Partial Differential Equations and Applications (Code: AMS 
SS Kl), Gang Bao and Yun-mei Chen, University of Florida. 

Probability on Algebraic Structures (Code: AMS SS Ql), Gre
gory M. Budzban and Philip Feinsilver, Southern Illinois 
University at Carbondale, and Arunava Mukherjea, Uni
versity of South Florida. 

Structure and Representation Theory of Lattice-Ordered 
Groups and {-Rings (Code: AMS SS Ll), Jorge Martinez, 
University of Florida. 

The Erdos Legacy and Connections to Florida (Code: AMS 
SS Bl), Krishnaswami Alladi and Jean Larson, University 
of Florida. 

Urbana, Illinois 
University of Illinois, Urbana-Champaign 

March 18-21, 1999 

Meeting #941 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Alexander Beilinson, MIT, Title to be announced. 

Alexandra Bellow, Northwestern University, Title to be an
nounced. 

Igor Krichever, Columbia University, Title to be announced. 

Steven Rallis, Ohio State University, Title to be announced. 

Trevor Wooley, University of Michigan, Title to be an
nounced. 

Special Sessions 

Algebraic K-Theory (and the 5th Annual Great Lakes K-The
ory Conference (Code: AMS SS Hl), Daniel Grayson, Uni
versity of Illinois-Urbana. 

Combinatorial Designs (Code: AMS SS Ml), Ilene H. Mor
gan, University of Missouri-Rolla, and Walter D. Wallis, 
Southern Illinois University-Carbondale. 

Diophantine Equations, Inequalities and Related Arithmetic 
Problems (Code: AMS SS Fl), Michael Bennett, University 
of Illinois-Urbana, and Trevor Wooley, University of 
Michigan. 

Meetings & Conferences 

Elementary and Analytic Number Theory (Code: AMS SS El), 
Harold G. Diamond and A. J. Hildebrand, University of Illi
nois-Urbana. 

Galois Representations (Code: AMS SS Cl), Nigel Boston, Uni
versity of Illinois-Urbana, and Michael Larsen, University 
of Missouri. 

Graph Theory (Code: AMS SS Gl), Douglas B. West, Uni
versity of Illinois-Urbana. 

Holomorphic Vector Bundles and Complex Geometry (Code: 
AMS SS Ll), Maarten Bergvelt, Steven Bradlow, and John 
P. D'Angelo, University of Illinois-Urbana, and Lawrence 
Ein, University of Illinois-Chicago. 

Integrable Equations (Code: AMS SS Il), Igor Krichever, Co
lumbia University, and Kirill Vaninsky, Kansas State Uni
versity. 

Martingales and Analysis (Code: AMS SS Dl), Joseph Max 
Rosenblatt, Renming Song, and Richard B. Sowers, Uni
versity of Illinois-Urbana. 

Nonstandard Analysis (Code: AMS SS Bl), C. Ward Henson 
and Peter Loeb, University of Illinois-Urbana. 

Operator Spaces and Their Applications (Code: AMS SS Jl), 
Gilles Pisier, Texas A&M, and Zhong-Jin Ruan, University 
of Illinois-Urbana. 

Recent Progress in Elementary Geometry (Code: AMS SS Al), 
John E. Wetzel, University of Illinois-Urbana, and Clark Kim
berling, University of Evansville. 

Symplectic Geometry and Topology (Code: AMS SS Kl), Eu
gene M. Lerman and Susan Tolman, University of Illinois
Urbana. 

Las Vegas, Nevada 
University of Nevada-Las Vegas 

April1 0-11, 1999 

Meeting #942 
Western Section 
Associate secretary: Bernard Russo 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Special Sessions 

Analysis and Geometry (Code: AMS SS Il), Peter Li and 
Song-Ying Li, University of California, Irvine. 

Combinatorial Theory (Code: AMS SSG 1), Kequan Ding, Uni
versity of Illinois-Urbana, Peter Shiue, University of Las 
Vegas, Nevada, and Yeong-Nan Yeh, Academia Sinica. 
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Control and Dynamics of Partial Differential Equations 
(Code: AMS SS Al), Zhonghai Ding, University of Nevada
Las Vegas. 

Diophantine Problems (Code: AMS SS ]1), Arthur Baragar, 
University of Nevada-Las Vegas, and Michael Bennett, Uni
versity of Illinois. 

Geometric Group Theory (Code: AMS SS Hl), Eric M. Fre
den, Southern Utah University, and Eric Lewis Swenson, 
Brigham Young University. 

Graph Theory (Code: AMS SS Bl), Hung-Lin Fu, University 
of National Chiao-Tung University-Taiwan, Chris A. Rodger, 
Auburn University, and Michelle Schultz, University of 
Nevada-Las Vegas. 

Nonlinear PDEs- Methods and Applications (Code: AMS SS 
Cl), David Costa, University of Nevada-Las Vegas. 

Number Theory (Code: AMS SS Fl), Gennady Bachman, Uni
versity of Nevada-Las Vegas, Richard A. Mollin, University 
of Calgary, and Peter J. Shiue, University of Nevada-Las 
Vegas. 

Numerical Analysis and Computational Mathematics (Code: 
AMS SS El), Jun Zhang, University of Minnesota and Uni
versity of Kentucky, and Jennifer Zhao, University of Michi
gan, Dearborn. 

Set Theory (Code: AMS SS Dl), Douglas Burke and Derrick 
DuBose, University Nevada-Las Vegas. 

Buffalo, New York 
State University of New York at Buffalo 

April24-2 5, 1 999 

Meeting #943 
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: Expired 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Michele M. Audin, University of Louis Pasteur, Title to be 
announced. 

Russel Caflisch, University of California, Los Angeles, Title 
to be announced. 

Jeff Smith, Purdue University, Title to be announced. 

Alexander Voronov, MIT, Title to be announced. 

Gregg J. Zuckerman, Yale University, Title to be announced. 

Special Sessions 

Combinatorics and Graph Theory (Code: AMS SS Cl), Har
ris Kwong, SUNY College at Fredonia. 

Knot and 3-Manifolds (Code: AMS SS El), Thang T.Q. Le, 
State University of New York at Buffalo, William W. 
Menasco, SUNY at Buffalo, and Morwen B. Thistlethwaite, 
University of Tennessee. 

Mathematical Physics (Code: AMS SS Dl), jonathan Di
mock, SUNY at Buffalo. 

Representations of Lie Algebras (Code: AMS SS Fl), Duncan 
J. Melville, Saint Lawrence University. 

Smooth Categories in Geometry and Mechanics (Code: AMS 
SS Al), F. William Lawvere, SUNY at Buffalo. 

Thin Films: Solid and Liquid (Code: AMS SS Bl), E. Bruce Pit
man, SUNY at Buffalo, and Brian Spencer, SUNY at Buffalo. 

Denton, Texas 
University of North Texas 

May 1 9-22, 1 999 

Meeting #944 
Fourth International ]oint Meeting of the AMS and the So
ciedad Matematica Mexicana (SMM). 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: January 1999 
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 

Melbourne, Australia 
Melbourne, Australia 

july 12-16, 1999 

Meeting #945 
First International ]oint Meeting of the American Math
ematical Society and the Australian Mathematical Society 
Associate secretary: Susan]. 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 Ses

sions: To be announced 
For abstracts: To be announced 
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Invited Addresses 

Jennifer Chayes, Microsoft, Title to be announced. 

Michael Eastwood, University of Adelaide, Title to be an
nounced. 

Vaughan Jones, University of California, Berkeley, Title to 
be announced. 

Hyam Rubinstein, Melbourne University, Title to be an
nounced. 

Richard M. Schoen, Stanford University, Title to be an
nounced. 

Neil Trudinger, Australian National University, Title to be 
announced. 

Special Sessions 

Discrete Groups (Code: AMS SS H1), Marston Conder, Gaven 
Martin, and Eamonn O'Brien, University of Auckland. 
Fluid Dynamics (Code: AMS SS Cl), Susan Friedlander, 
Northwestern University, and Roger H.J Grimshaw, Monash 
University. 
Geometric Themes in Group Theory(Code: AMS SS A1), Gus
tav I. Lehrer, University of Sydney, Cheryl E. Praeger, Uni
versity of Western Australia, and Stephen D. Smith, Uni
versity of Illinois at Chicago. 
Low Dimensional Topology (Code: AMS SS D1), William H. 
Jaco, Oklahoma State University, and Hyam Rubinstein, 
Melbourne University. 
Mathematical Physics: Many Body Systems (Code: AMS SS 
B1), Alan L. Carey, University of Adelaide, Paul A. Pearce, 
University of Melbourne, and Mary Beth Ruskai, Univer
sity of Massachusetts, Lowell. 
Mathematics Learning Centers (Code: AMS SS G1), judith 
Baxter, University of Illinois, Chicago, Jackie Nicholas, 
University of Sidney, and jeanne Wald, Michigan State Uni
versity. 

Moduli Spaces of Riemann Surfaces, Mapping Class Groups 
and Invariants of 3-manifolds (Code: AMS SS Fl), Ezra Get
zler, Northwestern University, and Richard Hain, Duke 
University. 

Probability Theory and Its Applications (Code: AMS SS El), 
Timothy Brown, University of Melbourne, Phil Pollett, Uni
versity of Queensland, and Ruth J. Williams, University of 
California, San Diego. 

Providence, Rhode 
Island 
Providence C allege 

October 2-3, 1999 
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 

Meetings & Conferences 

Deadlines 
For organizers: January 6, 1999 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Special Sessions 

Algebraic and Geometric Combinatorics (Code: AMS SS A1), 
Vesselin N. Gasharov, Cornell University, and Ira M. 
Gessel, Brandeis University. 

Austin, Texas 
University of Texas-Austin 

October 8-1 0, 1 999 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 6, 1999 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Mikhail Kapranov, Northwestern University, Title to be 
announced. 

john Roe, Oxford University and Pennsylvania State Uni
versity, Title to be announced. 

Catherine Sulem, University of Toronto, Title to be an
nounced. 

Tatiana Toro, University of Washington, Title to be an
nounced. 

Special Sessions 

The Development of Topology in the Americas (Code: AMS 
SS A1), Cameron Gordon, University of Texas, Austin, and 
loan Mackenzie James, University of Oxford. 

Washington, District 
of Columbia 
Marriott Wardman Park Hotel and Omni 
Shoreham Hotel 

January 19-22, 2000 
]oint Mathematics Meetings, including the 106th Annual 
Meeting of the AMS, 83rd Meeting of the Mathematical As
sociation of America (MAA), with minisymposia and other 
special events contributed by the Society for Industrial and 
Applied Mathematics (SIAM), and the annual meetings of 
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the Association for Women in Mathematics (AWM) and the 
National Association o f Mathematicians (NAM). 
Associate secretary: Robert M. Fossum 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: April 20, 1999 
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 

Lowell, 
Massachusetts 
University of Massachusetts, Lowell 

Apri i 1 -2, 2000 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of A bstracts: To be announced 

Deadlines 
For organizers: July 1, 1999 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Notre Dame, Indiana 
University of Notre Dame 

April?-9, 2000 
Central Section 
Associate secretary: Susan ]. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: July 7, 1999 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Odense, Denmark 
Odense University 

june 12-1 5, 2000 
First AMS-Scandinavian International Mathematics Meeting. 
Sponsored by the AMS, Dansk Matematisk Forening, Suomen 
matemaattinen yhdistys, Icelandic Mathematical Society, 
Norsk Matematisk Forening, and Svenska matematiker
samfundet. 
Associate secretary: Robert M. Fossum 
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 

Torontoj Ontario 
Canada 
University of Toronto 

September 22-24, 2000 
Central Section 
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 Ses

sions: To be announced 
For abstracts: To be announced 

New York, New York 
Columbia University 

November 3-5, 2000 
Southeastern 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: February 3, 2000 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
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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 (AWM) 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: Aprilll, 2000 
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 

Columbia, South 
Carolina 
University of South Carolina 

March 1 6-1 8, 2001 
Southeastern Section 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: June 15, 2000 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Hoboken, New Jersey 
Stevens Institute of Technology 

April28-29, 2001 
Southeastern 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 

Meetings & Conferences 

Deadlines 
For organizers: July 28, 2000 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Williamstown, 
Massachusetts 
Williams College 

October 13-14,2001 
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: january 11, 2001 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

San Diego, California 
San Diego Convention Center 

january 6-9, 2002 
]oint Mathematics Meetings, including the 1 08th Annual 
Meeting of the AMS and 85th Meeting of the Mathematical 
Association of America (MAA). 
Associate secretary: Robert]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: April4, 2001 
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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Mathematical Sdences 
Employment Register 
Henry B. Gonzales Convention Center, San Antonio, Texas 

january 13, 14, and 15,1999 

1999 Employment Register Schedule 
Wednesday, January 13, 7:30 a.m. Distribution of 
Employment Register material for on-site regis
trants and participants registered in advance who 
did not receive materials by mail. 

9:00a.m. Short (optional) orientation session. 
9:30 a.m.-4:00 p.m. Submission of all interview 

request forms for both Thursday and Friday inter
views. Those who do not submit interview request 
sheets by 4:00 p.m. will be unable to participate in 
the scheduled Employment Register on Thursday 
and Friday. 

10 a.m.-5 p.m. Interview Center open. 
N.B.- No regular Employment Register inter

views are scheduled on Wednesday. 
Thursday, January 14, 7:00 a.m.-8:15a.m. Dis

tribution of interview schedules for both Thursday 
and Friday. 

8:15 a.m.-4:40p.m. Scheduled interviews. 
8:15 a.m.-7:30p.m. Interview Center open. 
Friday, January 15, 8:15 a.m.-4:40p.m. Sched-

uled interviews. 
8:15 a.m.-7:30p.m. Interview Center open. 
Saturday, January 16, 9:00 a.m.-12 noon. Inter

view Center open. 
All participants in the 1999 scheduled Employ

ment Register must submit their Interview Re
quest/Availability Forms between 9:30 a.m. and 
4:00 p.m. on Wednesday or they will not be included 
when the interview scheduling program runs 
Wednesday night. Should unexpected delays occur 
while travelling, contact the Employment Register 
Desk by telephone at 401-455-4107 before 4:00 
p.m. EST on Wednesday, January 13. 

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. 

The Employment Register has grown in recent years to 

house two services: the scheduled employment register ta

bles and the self-scheduled Interview Center. Use of the Reg

ister by employers has gone up. At the 1998 Employment 

Register, 86 employers and 394 applicants participated, giv

ing an overall applicant to employer ratio of 4.6:1. The num

ber of interviews for each applicant is just over three in

terviews in the scheduled program and just under four 

interviews in the Interview Center, for an average total of 

seven interviews. Each employer conducts approximately 

30-40 interviews. 

This year, one additional option is available for em

ployers: the use of an "Information Booth" table in the cen

ter of the Employment Register where employers can dis

tribute information and speak with walk-up candidates 

about open positions. 

The Mathematical Sciences Employment Register is spon

sored by the American Mathematical Society, the Math

ematical Association of America, and the Society for In

dustrial and Applied Mathematics; it is managed by members 

of the AMS staff under the general guidance of the AMS

MAA-SIAM Committee on Employment Opportunities. 
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Employers: Choose one or more 
of these tables: 
· traditional Employment 

Register scheduling system 
· Interview Center table 
· centrally located Information 

Booth 
The Interview Center allows any employer to reserve a table 
in an area adjacent to the Employment Register. You will 
arrange your own schedule and interviews, either in advance 
or on site using the Employment Register Message Center. 
If you have never used the Employment Register before, 
you might want to try conducting your interviews at this 
convenient location. Since you will be setting your own 
schedule, you have complete control over whom you see, 
for how long, and when you will be interviewing. The Cen
ter will be open longer hours: Wednesday, 10:00 a.m.-5:00 
p.m.; Thursday and Friday, 8:00 a.m.-7:30p.m.; and Sat
urday, 9:00 a.m.-12 noon. The fee for use of this area is 
the same as the normal employer fee. You will be mailed 
in advance the Winter List of Applicants containing infor
mation 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 9. Indicate on the Meetings Registration Form 
that you are using the Interview Center. Also, submit an 
Employer Form (found at www. ams. org/emp- reg/ 
employer. html). Call 800-321-4267, ext. 4105, or e-mail 
emp-i nfo@ams. org 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.-5 p.m. 
Wednesday, 8 a.m.-7:30p.m. Thursday and Friday, and 9:00 
a.m.-12 noon Saturday. To schedule interviews yourself 
after arriving in San Antonio, leave messages for Employ
ment Register applicants in the Employment Register Mes
sage Center. Paper forms will be provided to help you 
leave messages. You will be provided with a box in the Em
ployer Message Center where applicants can leave items 
for you. 

How to Use the Regular Scheduling System at the 
Employment Register 
Employers will choose on Wednesday, January 13, which 
of the eight sessions to participate in. Submit your avail
ability/interview request forms by 4:00p.m. Wednesday. 
You may ask to be scheduled with ten applicants per day. 
You are virtually assured of those requests being filled by 
the scheduling algorithm, provided the applicants are pre
sent. The rest of your interviews will be with applicants who 

Employment Register 

ask to see you. Employers should be specific about job re
quirements 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. 

New Information Booths for Informal Discussions 
Some employers need to distribute information about open 
positions during the Joint Meetings and are willing to speak 
with walk-up applicants in an informal way. The Informa
tion Booth tables, located in the center of the Employment 
Register, provide a perfect setting for this. Normal table 
fees are charged. Keep in mind, however, only a table and 
chairs will be provided. No shipping or receiving services, 
no electrical connections, and no sales of any kind are al
lowed. Those requiring such services should utilize Joint 
Meetings exhibit space. 

Registering for More Than One Type of Table 
Employers can reserve and pay for two tables at the first 
and second table rates and indicate that they are of dif
ferent types. Please specify this on the registration form 
as well as the Employer Form. 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. 

Employers: How to Register 
The fee for all employers to register in advance is $200 for 
the first table and $50 for each additional table. On-site reg
istration fees (any registrations after 12/18/98) are $250 
for the first table and $75 for each additional table. Em
ployers must also register for the Joint Meetings and pay 
the appropriate Joint Meetings fee. Joint Meetings regis
tration forms are available in the back of this issue or on 
e-MATH in the Meetings section (http: I jwww. ams. 
org/amsmtgs/2031_regi strati on. html ). 

Employer Forms are available in the back of this issue 
or electronically one-MATH, and they can also be submit
ted electronically. The URL is http: I /www. ams. o rg/ emp
reg/. The Employer Form and registration form must be 
received by November 9, 1998. Call the Employment Reg
ister staff with any deadline problems at 800-321-4267, ext. 
4105, or emp-i nfo@ams. org.rjlease indicate on each form 
which type or types of tables you plan to use. A "second 
table" fee should be paid for any additional type of table. 

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. 
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Employment Register 

About the Winter List of Applicants: This booklet con
tains hundreds of resumes of applicants registered by No
vember 9 for the Employment Register. It will be mailed to 
ALL employers who register by November 9 who indicate 
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 Applicants 
as early as possible. This book is also for sale at the Joint 
Meetings. 

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 one-MATH, with the appropriate indica
tion that no tables will be used. A fee of$ 50 is charged for 
this service. If the form is received in the Providence of
fice (with payment) by the November 9 deadline, it will ap
pear in the Winter List of Employers. Forms received with 
payment in the Providence office after that deadline will 
be displayed at the meeting. 

Applicants: How to benefit from 
your Employment Register 
experzence 
Applicants who participate in the 1999 Employment Reg
ister will find themselves talking with employers in three 
different settings. A scheduling program sets brief, 
fifteen-minute interviews at the Employment Register num
bered tables. There is also an Interview Center where em
ployers set their own schedules. These employers do not 
participate in the scheduling program, so applicants have 
no automatic access to interviews with them. They deter
mine their own schedules and make their own appointments 
privately, either in advance or on site using the Employ
ment Register Message Center. The third method of em
ployer participation (which is being tried for the first time 
in 1999) is an Information Booth area where employers dis
tribute information about open positions and chat with the 
candidates who approach the table. 

There is a certain scheduling burden placed on appli
cants to juggle these simultaneous services. A step has been 
taken to alleviate this: scheduled sessions are now in 
smaller blocks, for a total of eight sessions over the two 
days of interviews (Thursday and Friday). This allows ap
plicants, once they receive invitations to interview in the 
Interview Center, to accept them knowing that when they 
submit the computer schedule request on Wednesday, 
they can mark that they are unavailable for one or more 
of these sessions without seriously jeopardizing their 
chances of obtaining scheduled interviews. Applicants are 
encouraged to schedule their time in advance in this man
ner and not wait for the computer schedule to be distrib
uted Thursday morning. 

Applicants should understand that the Employment 
Register provides no guarantees of interviews or jobs. It is 
simply a convenient meeting place for candidates and em-

players who are attending the Joint Meetings. Those who 
have not yet begun their job search efforts may go unno
ticed at the Employment Register (although all applicants 
will likely receive between one and three interviews in the 
scheduled program). Attention generally goes to candi
dates who may already have applied for open positions or 
to those who are well suited for teaching positions at lib
eral arts colleges. 

Candidates just beginning a job search should realize 
that employers have no method to judge their credentials 
other than the brief Resume Form, and they should make 
an effort to make it distinct and interesting. If time per
mits, they should apply for suitable open positions they 
notice in the Winter List of Employers after they receive it 
in December. Also, they should bring enough materials with 
them to accompany requests for interviews in the Message 
Center boxes of the Interview Center employers in which 
they are interested. 

The Winter List of Applicants is mailed to all employers 
in advance, so it is vital that your Joint Meetings registra
tion form, Applicant Resume Form, and payments be re
ceived by the November q deadline so your form can be 
printed in the book. This greatly increases your chances 
of being invited to the Interview Center. 

Recent applicant feedback (see the survey results on the 
Web at http://www.ams.org/emp-reg/) shows that ap
plicants strongly preferred the Interview Center interviews, 
which are longer, more relaxed, and in a less structured set
ting. On average, last year each applicant was scheduled 
for slightly over three interviews in the scheduled pro
gram and almost four interviews in the Interview Center. 
Nearly five out of six applicants were invited for at least 
one interview at the Interview Center. Those who fared bet
ter in the computer schedule were those who were more 
requested by employers. Applicants should keep in mind 
that they are not required to participate in the scheduled 
program. They can make themselves available for Interview 
Center invitations by registering in advance, placing their 
form in the Winter List of Applicants, and utilizing the Em
ployment Register Message Center. By not turning in a 
computer interview request sheet on Wednesday, applicants 
will not be included in the scheduled interviews. 

Registration on site is allowed, for a higher fee, but is 
severely discouraged. Most employers will not notice an ap
plicant form that arrives on Wednesday. Therefore, these 
individuals will receive only a couple of computer-sched
uled interviews. 

Data from recent Employment Registers shows that 
women represent about half of the most sought-after ap
plicants, although they make up less than half of the total 
Employment Register applicant pool. Those without per
manent authorization to work in the United States will 
find themselves far less requested than U.S. citizens or per
manent residents. Newer Ph.D.s tend to be invited for more 
interviews than those who have been working longer. Most 
jobs listed require a doctorate. 

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-
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Employment Register 

terviews. Applicants are advised to bring a number of 
copies of the vita or resume in order to leave them with 
prospective employers. Alerting any employer to whom ap
plications are made in the fall of your plans to be present 
at the upcoming Joint Meetings is always a good idea. 

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 registration fee . 

Applicant Forms are available electronically one-MATH, 
and they can also be submitted electronically. The Em
ployment Register announcement and forms are located 
in the Employment section, along with other employment
related items, at http: I /www. ams. o rg/ employment/. 

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 9, 1998, 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 18, 1998; how
ever, the Resume Form will NOT be included in the Winter 
List, but will be posted on site at the Employment Regis
ter. Those who do not register by December 18 must reg
ister on site at the Joint Meetings Registration Desk and 
pay the higher fees . 

Applicants registered by November 9 will receive their 
badges, programs, and Employment Register materials two 
to three weeks in advance of the meetings, unless they re
quest otherwise. The package will include the complete job 
announcements received from employers registered by 
November 9. 

Registration on Site: Feel free to enter the Employment 
Register area first to consult staff about your decision to 
try late participation and to check which employers are par
ticipating. Applicants should keep in mind that on-site 
registration should be done as early on Wednesday as pos
sible to allow a longer time for your Resume Form to be 
viewed by other participants and also to allow time to ex
amine materials before making your own interview re
quests. There will be no on-site registration for the Em
ployment Register after 4:00p.m. Wednesday, January 13. 

AMERICAN MATHEMATICAL SOCIETY 

Probability 
Local Properties of 
Distributions of 
Stochastic Functionals 
Yu. A. Davydov, University of Lille I, 
Villeneuve d'Ascq, France, M.A. 
Lifshits, MANCOMTECH Training 
Center, St. Petersburg, Russia, and 
N. V. Smorodina, Radiation Hygiene 
Institute, St. Petersburg, Russia 

This book investigates the distributions of 
functionals defined on the sample paths of 
stochastic processes. It contains systematic 
exposition and applications of three general 
research methods developed by the authors. 

(i) The method of stratifications is used to study 
the problem of absolute continuity of distribu

tion for different classes of functionals under very mild smoothness 
assumptions. It can be used also for evaluation of the distribution 
density of the functional. 

(ii) The method of differential operators is based on the abstract 
formalism of differential calculus and proves to be a powerful tool for 
the investigation of the smoothness properties of the distributions. 

(iii) The superstructure method, which is a later modification of the 
method of stratifications, is used to derive strong limit theorems (in 
the variation metric) for the distributions of stochastic functionals 
under weak convergence of the processes. 

Various application examples concern the functionals of Gaussian, 
Poisson and diffusion processes as well as partial sum processes 
from the Donsker-Prokhorov scheme. 

The research methods and basic results in this book are presented 
here in monograph form for the first time. The text would be suit
able for a graduate course in the theory of stochastic processes and 
related topics. 
Translations of Mathematical Monographs, Volume 173; 1998; 184 pages; 
Hardcover; ISBN 0-8218-0584-3; List $75; Individual member $45; Order code 
MMON0/173NA 

Short-Time Geometry of Random 
Heat Kernels 
Richard B. Sowers, University of Illinois, Urbana 
This volume studies the behavior of the random heat kernel 
associated with the stochastic partial differential equation 
du = !t;.udt = ( u) dW,, on some Riemannian manifold M. 
Here I';. is the Laplace-Beltrami operator, is some vector field on 
M, and is the gradient operator. Also, W is a standard Wiener 
process and denotes Stratonovich integration. The author gives 
short-time expansion of this heat kernel. He finds that the dominant 
exponential term is classical and depends only on the Riemannian 
distance function. The second exponential term is a work term and 
also has classical meaning. There is also a third non-negligible expo
nential term which blows up. The author finds an expression for 
this third exponential term which involves a random translation of 
the index form and the equations of Jacobi fields. In the process, he 
develops a method to approximate the heat kernel to any arbitrary 
degree of precision. 
Memoirs of the American Mathematical 
Society, Volume 132, Number 629; 1998; 
130 pages; Softcover; ISBN 0-8218-0649-1; 
List $41; Individual member $25; Order 
code MEM0/132/629NA 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air 
delivery outside of the continental U. 5., please include $6.50 per item. Prcpnymellf required. 
Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in 
the U. 5. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 
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Instructions for Applicant 
and Employer Forms 

Applicant forms submitted for the Employment Register 
by the November 9 deadline will be reproduced in a book
let titled Winter List of Applicants. Employer forms sub
mitted by the November 9 deadline will be reproduced for 
the Winter List of Employers. 

Please use the electronic versions of Applicant and Employer 
forms (http: I /www. ams. org/emp- reg/). Paper forms 
should be submitted only by those who do not have access 
toe-MATH. 

00 General 
01 History and biography 
03 Mathematical logic and foundations 
04 Set theory 
05 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, Ue 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 

If submitting a paper form, please type carefully. 
Do not type outside the box or beyond the lines indicated. 
Extra type will be omitted. 

All forms must be received by the Society by November 9, 
1998, in order to appear in the Winter List. If you are at
tending the meeting, the Advance Registration/Housing 
Form printed in this issue should accompany the form. 

45 Integral equations 
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, operations research, programming, games 
92 Biology and other natural sciences, behavioral sciences 
93 Systems theory, control 
94 Information and communication, circuits 
97 Mathematics education 
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EMPLOYER FORM 
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

JANUARY 14-16, 1999 
SAN ANTONIO, TEXAS 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Register information and forms 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 9 (to AMS, P. 0. Box 6887, Providence, RI 02940) in order 
to be included in the lVinter List of Employers. 

3. Please list all potential interviewers, for reference by applicants, but pay fees only for each 
separate table. 

4. Forms will not be processed until registration and payment of fees have been received. 

EMPLOYER 
CODE: 

Institution ___________________________ _ 

DepMtment ____________________________ __ 

Mailing address --------------------------

E-mail address (one only)-----------------------

URL (or other contact info) ------- --- ------------

Name(s) oflnterviewer(s) 1. ------------------------ ----

2. _________________ _________ _ 

3. _ _ _______________________________________________ _ 

4. ___________________________ _ 

Specialties sought--------------- -----------------

Title(s) of position(s) ------------------------------

Number of positions _______ _ 

Starting date __________ __ Term of appointment _________ _ 

Renewal 
Month Year 

Tenure-track position 

0 Possible 0 Impossible 0 Yes 0 No Teaching hours per week ___ _ 

Degree preferred ______________ _ Degree accepted _____________ _ 

Duties-----------------------------------

Experience preferred-------------------------------

Significant other requirements, needs, or restrictions which will influence hiring decisions ______ _ 

This position will be subject to a security clearance which will require U.S. citizenship: 0 Yes 0 No 

THE EMPLOYER PLANS TO USE THE FOLLOWING SERVICES (check all that apply): 

0 Regular scheduled Employment Register table 

0 A second regular scheduled Employment Register table 

0 Interview Center table 

0 Information Booth table 

0 Placing this form for information only (not using a table) 
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APPLICANT RESUME FORM 
MATHEMATICAL SCIENCES EMPLOYMENT REGISTER 

JANUARY 14-16, 1999 
SAN ANTONIO, TEXAS 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Register information and forms 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 9 (to AMS, P. 0. Box 6887, Providence, RI 02940) in order 
to be included in the Winter List of Applicants. 

3. 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----------------------- - -----------

(usc MR rlassil icalion codes plu s text il" possihlc: applicants wi ll he indexed hy Hrst num hcr on ly) 

DESIRED POSITION: 

Academic: 0 Research 0 University Teaching 

Would you be interested in nonacademic employment? 

Available mo. /yr. __ 

College Teaching: 0 4-year 0 2-year 

DYes 0No 

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 

I. -------------

2. -------------

3. ------- -----
References (Name and Institution only) 

Work authorization status: (check one) 

Institution 

0 U.S. Citizen 

Position 

Number of refereed papers 

accepted/published ___ _ 

Years 

to 

to 

to 

0 Non-U.S. Citizen, 
authorized to work permanently in U.S. 

0 Other 



Electronic Journals 
.,_ AMERICAN MATHEMATICAL SOCIETY 

-~- ~ - ~- --

AMS,Joumals 
. Prog~arn · 

.,.. AMS journal System 
lnfom1ation 

.,.. e-Mail Notification 

... Bulletin of the AMS 

.,.. Conformal Geometry 
and Dynamics 

.,.. Electronic Research 
Announcements 

.,.. journal oftheAMS 

.,.. Mathematics of 
Con1putation 

from the 

AMS 
.,.. Proceedings of the AMS 

.,.. Representation Theory 

.,.. Transactions oftheAMS 

.,.. Notices of the AMS 

The AMS has published journals of the highest quality in 
mathematical research for nearly I 00 years. Each journal is 
unique in its offering of articles, book reviews, and reports. 
And each is managed by editors who are prominent in 
their fields. In addition to publishing and distributing print
ed journals, the AMS offers searchable electronic versions 
of our journals. So subscribe now to access the latest 
research in mathematics from around the world. 

To view Contents and search abstracts, go to 
www.ams.org/journals/.Access to AMS electronic journal 
Contents and article abstracts is free to all. A 30-day free 
trial of AMS electronic journals is available to corpora
tions and academic institutions 

Automatic Notification 
Upon request, subscribers to AMS electronic journals are 
notified by email when new items are posted. 

Search Options 
Electronic journals from the AMS provide multiple search 
options. You can search by ... 

o Author o Article Title 
o Classification o Keyword 
o A bstract Text o Article Text 
o References o Anywhere 

Guaranteed Archiving 
The AMS guarantees to maintain an electronic archive in 
perpetuity. An escrow fund has been set up for the pur
pose of ensuring that files will be converted to readable 
electronic formats. In addition, back volumes of Journal of 
the AMS (JAMS), Mathematics of Computation (MCOM), 
Proceedings of the AMS (PROC), and Transactions of the AMS 
(TRAN) five years prior to the current year are being 
archived on JSTOR at www.jstor.org. 

A complimentary disk containing all articles in the 
subscription year will be available to subscribers of 
AMS electronic journals upon request. 

Links to and from MathSciNet 
In addition to searching within and across eight elec
tronic journals-Bulletin of the AMS (BULL), Conformal 
Geometry and Dynamics (ECGD), Electronic Research 
Announcements of the AMS (ERA), Representation Theory 
(ERT), JAMS, MCOM, PROC, and TRAN-subscribers 
to AMS electronic journals and MathSciNet can link 
back and forth among original articles, citations and 
reviews. Approximately 90% of AMS electronic journal 
articles provide links from the references section to 
the MathSciNet reviews (for MathSciNet subscribers). 

AMS Electronic Journals Offer 
o site-wide access; unlimited concurrent users 
o full-text searching-free to all users 
o cross-journal searching 
o on-screen mathematical symbols 
o links to bibliographic entries, figures and tables 
o links from references to MathSciNet reviews for 

MathSciNet subscribers 
o early availability 
o access to back issues 
o PDF, PostScript, and DVI formats 

Free Subscription Offers 

Subscribe to the 1999 print versions of JAMS, 
MCOM, PROC or TRAN and receive the electronic 
versions for FREE. And, once you arrange access to 
these free electronic versions, you will have access
at no additional charge-to two electronic-only jour
nals of the AMS, ECGD and ERT. 

For 1998 and 1999 subscription prices and more information, visit the 
AMS Bookstore at www.ams.org/bookstore or contact the American 
Mathematical Society, Membership and Customer Services at: 1-800-321-4267 or 
1-40 1-455-4000 worldwide; fax 1-40 1-455-4046; email: cust-serv@ams.org 
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New Titles from the AMS 
Boundary Value Problems and 
Symplectic Algebra for Ordinary 
Differential and Quasi-differential 
Operators 
W. Norrie Everitt, University of Birmingham, UK, and 
Lawrence Markus, University of Minnesota, Minneapolis 
In the classical theory of self-adjoint boundary value problems 
for linear ordinary differential operators there is a funda
mental, but rather mysterious, interplay between the 
symmetric (conjugate) bilinear scalar product of the basic 
Hilbert space and the skew-symmetric boundary form of the 
associated differential expression. This book presents a new 
conceptual framework, leading to an effective structured 
method, for analyzing and classifying all such self-adjoint 
boundary conditions. The program is carried out by intro
ducing innovative new mathematical structures which relate 
the Hilbert space to a complex symplectic space. This work 
offers the first systematic detailed treatment in the literature of 
these two topics: complex symplectic spaces-their geometry 
and linear algebra-and quasi-differential operators. 

Features: 
• Authoritative and systematic exposition of the classical theory 

for self-adjoint linear ordinary differential operators (including 
a review of all relevant topics in texts of Naimark, and Dunford 
and Schwartz). 

• Introduction and development of new methods of complex 
symplectic linear algebra and geometry and of quasi-differential 
operators, offering the only extensive treatment of these topics 
in book form. 

• New conceptual and structured methods for self-adjoint 
boundary value problems. 

• Extensive and exhaustive tabulations of all existing kinds of 
self-adjoint boundary conditions for regular and for singular 
ordinary quasi-differential operators of all orders up through 
six. 

Mathematical Surveys and Monographs; 1998; approximately 200 
pages; Hardcover; ISBN 0-8218-1080-4; List $49; Individual member $29; 
Order code SURV-EVERITTNT89 

Secondary Calculus and 
Cohomological Physics 
Marc Henneaux, Universite Libre de Bruxelles, Brussels, 
Belgium, Joseph Krasil'shchik, Moscow Institute for 
Municipal Economy, Russia, and Alexandre Vinogradov, 
University of Salerno, Italy, Editors 
This collection of invited lectures (at the Conference on 
Secondary Calculus and Cohomological Physics, Moscow, 
1997) reflects the state-of-the-art in a new branch of mathe
matics and mathematical physics arising at the intersection of 
geometry of nonlinear differential equations, quantum field 
theory, and cohomological algebra. This is the first comprehen
sive and self-contained book on modern quantum field theory 
in the context of cohomological methods and the geometry of 
nonlinear PDEs. 

Features: 
• An up-to-date and self-contained exposition of the newest 

results in cohomological aspects of quantum field theory and 
the geometry of PDEs. 

• A new look at interrelations among cohomology theory, the 
geometry of PDEs, and field theory. 

• Application to Batalin-Vilkovisky formalism, BRST formalism, 
anomalies, and quantum dynamics. 

Contemporary Mathematics, Volume 219; 1998; 287 pages; Softcover; 
ISBN 0-8218-0828-1; List $60; Individual member $36; Order code 
CONM/219NT89 

Random Matrices, Frobenius 
Eigenvalues, and Monodromy 
Nicholas M. Katz and Peter Sarnak, Princeton 
University, NJ 
The main topic of this book is the deep relation between 
the spacings between zeros of zeta and L-functions and 
spacings between eigenvalues of random elements of 
large compact classical groups. This relation, the 
Montgomery-Odlyzko law, is shown to hold for wide 
classes of zeta and L-functions over finite fields. The book 
draws on, and gives accessible accounts of, many 
disparate areas of mathematics, from algebraic geometry, 
moduli spaces, monodromy, equidistribution, and Wei! 
conjectures, to probability theory on the compact classical 
groups in the limit as their dimension goes to infinity and 
related techniques from orthogonal polynomials and 
Fredholm determinants. 

Colloquium Publications; 1998; approximately 416 pages; 
Hardcover; ISBN 0-8218-1017-0; List $69; Individual member $41; 
Order code COLL-KATZNT89 

Analytic Functionals on the Sphere 
Mitsuo Morimoto, International Christian 
University, Tokyo, Japan 
This book treats spherical harmonic expansion of real 
analytic functions and hyperfunctions on the sphere. 
Because a one-dimensional sphere is a circle, the simplest 
example of the theory is that of Fourier series of periodic 
functions. 

The author first introduces a system of complex neighbor
hoods of the sphere by means of the Lie norm. He then 
studies holomorphic functions and analytic functionals on 
the complex sphere. In the one-dimensional case, this corre
sponds to the study of holomorphic functions and analytic 
functionals on the annular set in the complex plane, relying 
on the Laurent series expansion. In this volume, it is shown 
that the same idea still works in a higher-dimensional 
sphere. The Fourier-Bore! transformation of analytic func
tionals on the sphere is also examined; the eigenfunction of 
the Laplacian can be studied in this way. 

Translations of Mathematical Monographs; 1998; approximately 
170 pages; Hardcover; ISBN 0-8218-0585-1; List $65; Individual 
member $39; Order code MMONO-MORIMOT02NT89 

Algebraic Groups and Their 
Birational Invariants 
V. E. Voskresenskil, Samara State University, Russia 
Since the late 1960s, methods of birational geometry have 
been used successfully in the theory of linear algebraic 
groups, especially in arithmetic problems. This book
which can be viewed as a significant revision of the 
author's book, Algebraic Tori (Nauka, Moscow, 1977)
studies birational properties of linear algebraic groups 
focusing on arithmetic applications. The main topics are 
forms and Galois cohomology, the Picard group and the 
Brauer group, birational geometry of algebraic tori, arith
metic of algebraic groups, Tamagawa numbers, 
R -equivalence, projective toric varieties, invariants of 
finite transformation groups, and index-formulas. Results 
and applications are recent. There is an extensive bibliog
raphy with additional comments that can serve as a guide 
for further reading. 

Translations of Mathematical Monographs, Volume 179; 1998; 
218 pages; Hardcover; ISBN 0-8218-0905-9; List $99; Individual 
member $59; Order code MMON0/179NT89 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air delivery outside of the continental U. 5., please 
include $6.50 per item. Prepayment required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 world
wide. Or place your order through the AMS bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% CST. 



MAA Minicourses 
Joint Mathematics Meetings, San Antonio 
January 13-16, 1999 

This is a list of minicourses that will be held at the Joint Mathematics Meetings in San Antonio, Texas, and 
is intended as a reference for the San Antonio Advance Registration/Housing Form in this issue. A com
plete listing, including abstracts, will be in the full meeting announcement in the October issues of Focus 
and Notices. 

Minicourse #1: Mathematics, Calculus, and Modeling Using the TI-92, Phoebe Judson, Trinity University, 
Bill Bauldry, Appalachian State University, and Rich West, U. S. Military Academy. 

Minicourse #2: Mathematical Finance, Walter Stromquist, Berwyn, PA (computer minicourse). This 
Minicourse is independent of the MAA Short Course. 

Minicourse #3: Developing Materials for Liberal Arts Mathematics That Use Elementary Graph Theory and 
Emphasize Applications to Everyday Experience, Helen CJ:o.ristensen, Loyola College in Maryland. 

Minicourse #4: The Mathematics of the Perfect Shuffle, S. Brent Morris, National Security Agency. 

Minicourse #5: Building Custom Classroom Capsules with Maple Programming, Doug Ensley, 
Shippensburg University (computer minicourse). 

Minicourse #6: Cooperative Learning in Undergraduate Mathematics Education, Barbara Reynolds, 
Cardinal Strich University, and William Fenton, Bellarmine College. 

Minicourse #7: Finding Motivation for Upper Division Mathematics through Original Historical Sources, Jerry 
Lodder, New Mexico State University, and David Pengelley, New Mexico State University. 

Minicourse #8: Teaching a Course in the History of Mathematics, Victor Katz, University of the District 
of Columbia, and V. Frederick Rickey, U. S. Military Academy. 

Minicourse #9: Exploring Abstract Algebra through Interactive Labs, AI Hibbard, Central College, and Ken 
Levasseur, University of Massachusetts, Lowell (computer minicourse). 

Minicourse #10: Facilitating Active Learning: Concrete Ways to Foster Student Participation, Sandra 
Rhoades, Keene State College. 

Minicourse #11: Creating Interactive Texts in Mathematica, John Wicks, North Park University (computer 
minicourse). 

Minicourse #12: Writing and the Teaching of Mathematics, John Meier, Lafayette College, and Thomas 
Rishel, Cornell University. 

Minicourse #13: Getting Students Involved in Undergraduate Research, Joe Gallian, University of Minnesota, 
Duluth, and Aparna Higgins, University of Dayton. 

Minicourse #14: An Introduction to Wavelets, Colm Mulcahy, Spelman College (computer minicourse). 

Minicourse #15: Music and Mathematics, Leon Harkelroad, Bard College. 

Minicourse #16: Using Hand-held CAS Throughout the Mathematics Curriculum, Wade Ellis, West Valley 
State College, Carl Leinbach, Gettysburg College, and Bert Waits, Ohio State University. 

For further information, please check updates on the meeting Web site, http: I jwww. ams. org/ 
amsmtgs/203l_intro.html. 



San Antonio Advance Registration/Housing Form 
Name 

Membership ~f>-'!HEA1<4r 
.; all that apply ~«, 7~ 

~ J' 

AMS D -? ~ 
~ 

Mailing Address 

ASL D z 
Gl 

"' Telephone Fax __________________________ __ AWM D 

Email Address CMS D 
(Acknowledgment of this registration will be sent to the email address given here, 

unless you check the box to the right.) 
MAA D 

D 

San Antonio * Texas 
January 13-16, 1999 

Badge NAM 
Information: Name to appear on badge ----------------------------------------

Affiliation for badge 
0 I DO NOT want my program and badge to 

be mailed to me on 12/9/98. 

Nonmathematician guest badge 
(please note charge below) 

0 I want acknowledgment of this 
registration sent by U.S. mail, not email. 

Registration Fees 
Joint Meetings by Dec 21 at mtg Subtotal 
o Member AMS, ASL, CMS, MAA $160 $208 
o Nonmember $248 $322 
o Graduate Student $ 35 $ 45 
o Undergraduate $ 20 $ 26 
o High School Student $ 2 $ 5 
o Unemployed $ 35 $ 45 
o Temporarily Employed $120 $133 
o Developing Countries Special Rate $ 35 $ 45 
o Emeritus Member of AMS or MAA $ 35 $ 45 
o High School Teacher $ 35 $ 45 
o Librarian $ 35 $ 45 
o Nonmathematician Guest $ 5 $ 5 
o Exhibitor $ 0 $ 0 

$ __ _ 

AMS Short Course on Nonlinear Control (1111-1/12} 
o Member, Nonmember $ 80 $ 95 
o Student, Unemployed, Emeritus $ 35 $ 45 

$ __ _ 

MAA Short Course on Mathematics in Finance (1/11-1/12} 
o Member of MAA $125 $140 
o Nonmember $175 $ 190 
o Student, Unemployed, Emeritus $ 50 $ 60 

$ 
MAA Minicourses (see listing on facing page) 
I would like to attend: o One Minicourse o Two Minicourses 
Please enroll me in MAA Minicourse(s) # __ and/or# __ 
In order of preference, my alternatives are: # __ and/or# __ 
Prices: $55 for Minicourses# 1, 3, 4, 6, 7, 8, 10, 12, 13, 15, 16 

$75 for Minicourses# 2, 5, 9, 11 , 14 (computer) 
$ __ _ 

Employment Register 
Applicant resume forms and employer job listing forms wi ll be 
on e-MATH and in Notices in September and in Focus in October. 
Employer-First Table $200 $250 

o Regular o Self-scheduled o Information Table 
Employer-Second Table $ 50 $ 75 

o Regular o Self-scheduled o Information Table 
o Employer--Posting Only $ 50 N/A 
o Applicant $ 40 $ 75 

Events with Tickets 

AMS Banquet # _ _ Regular #_Veg 

MER Banquet # _ _ Regular #_Veg 

NAM Banquet # __ Regular # _Veg 

Student Activities (no charge): 
o Mathchats 

Price Per 
#_ Kosher $ 39 

# - - Kosher $ 39 

# --Kosher $ 39 

$ __ _ 

$ __ _ 

Total of Fees for Registrations & Events : $ ___ _ 

Payment 
Registration & Event Total (total from other column) 

Hotel deposit (only if paying by check) 

Total Amount To Be Paid 

$ ____ _ 

$ ____ _ 

S -----
(Note: A $5 processing fee will be charged for each returned check or invalid 

credit card.) 
Method of Payment 
o Check. Make checks payable to the AMS. Checks drawn on foreign banks 
must be in equivalent foreign currency at current exchange rates. 
o Credit Card. VISA, MasterCard, AMEX, Discover (no others accepted). 

Card number: ---------------------------------------------

Exp. date: _____ Zipcode of credit card billing address: __________ _ 

Signature: ------------------------------------------------

Name on card: -------------------------------------------

o Purchase order # _______________________ (please enclose copy) 

Registration for the Joint Meetings is not required for the Short Courses, 
but it is required for the Minicourses and the Employment Register 

Other Information 
Mathematical Reviews field of interest# ________ _ 

How did you hear about this meeting? Check one: 

o Focus o Notices o WWW o Colleague(s) o Special mailing 

o I am a mathematics department chair. 

o Please do not include my name on any promotional mail ing list. 

o Please .; this box if you have a disability requiring special services. ~ 
Mail to: 
Mathematics Meetings Service Bureau (MMSB) 
P. 0. Box 6887 
Providence, Rl 02940·6887 
Fax: 401-455-4004 
Questions/changes call: 401-455-4143 or 1-800-321-4267 x4143 

Deadlines 
For room lottery and/or resumes/job descriptions printed 

in the Winter Lists, return this form by: 

For housing reservations, badges/programs mailed: 

For housing changes/cancellations through MMSB: 

For advance registration for the Joint Meetings, Employment 

Nov. 9, 1998 

Nov. 23, 1998 

Dec. 11, 1998 

Register, Short Courses, MAA Minicourses, & banquets: Dec. 21, 1998 

For 50% refund on banquets, cancel by: 

For 50% refund on advance registration , Minicourses & 
Short Courses, cancel by: 

*no refunds after this date 

Dec.30, 1998* 

Jan.9, 1999* 



H4otel Reservations 
Below is a nondescriptive and incomplete list of hotels at which reservations can be made through the Mathematics Meetings Service Bureau (MMSB) this fall. A more detailed list of the hotels and their rates 
will ba published in the October issues of Focus and Notices and at http://www.ams.org/amsmtgs/2031_intro.html. Reservations at the following hotels must be made through the MMSB to receive the conven
tion rates listed. All rates are subject to a 15% sales occupancy tax. Guarantee requirements: First-night deposit by check (see reverse of form) or a credit card guarantee. 
o Y.es, I want to reserve a room now based on the information given. I understand that my request may not be acknowledged until late September 1998. 
o Deposit enclosed o Hold with my credit card number Exp . Date Signature _________________ _ 

Datf~ and Time of Arrival _ _ ____ _____ ___________ _ _ _ Date and Time of Departure 

Nan1e of Other Room Occupant _______________ _ Arrival Date _______ _ 

Order Hotel Single Double Double 
of choice 1 bed 2 beds 

Marriott Rivercenter (co-headquarters)* $121 $135 $135 

Students $95 $95 $95 

Marriott Riverwalk (co-headquarters)* $119 $119 $1 19 

Students $91 $91 $91 

Hilton Palacio del Rio $119 $119 $119 

Students $109 $109 $109 

Ramada Emily Morgan Hotel $95 $105 $105 

Students $85 $95 $95 

The Menger $89 $99 $99 

Students $79 $89 $89 

La Quinta Convention Center $89 $99 $99 

The Crockett Hotel $85 $85 $85 

Students $75 $75 $75 

Holiday Inn Express Hotel & Suites $81 $81 $81 

Students $79 $79 $79 

Hampton Inn $75 $75 $75 

Students $65 $65 $65 -
Red Roof Inn $64.99 $64.99 $64.99 

- ---

·* Please note that the AMS Council and MAA Board of Governors will meet at the Hilton, NOT 
•at the co-headquarters hotels. Please check updated announcements and schedules for 
locations of other committee meetings. 

Sp•ecial Housing Requests:. 

Departure Date Spouse 0 Child--(give age) 

N 

w* E 
s 

o I have disabilities as defined by the ADA that require a sleeping room that is accessible to the 

physically challenged. My needs are: - ----------------------

If you are not making a reservation, please check off one of the following: 

0 Other requests: _ __________ _ ___________ _ _ _____ _ 

o If you are a member of a hotel frequent-travel club and would like to receive appropriate credit, 
please inc lude the hotel chain and card number here: ---------------- -

o I plan to make a reservation at a later date. 

o 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. 

0 I plan to share a room with , who is making reservations. 



Elliptic Boundary 
Value prob\en\s in 

oomains with 
Point Sirigularlties_ 

'I."-~· 
.,.G.Mn:p 
J.-~n 

~econd Order 
quauons of EJJ· 

and Parabolic ~:c 
E.M. landrs 

Recent Advances 
In Partial Differential 
Equattons. Venice 1996 

~~~~:~~~Wikldes 
Edllors 

AMERICAN MATHEMATICAL SOCIETY 

New Titles in Differential Equations 
Recommended Text 

Partial Differential Equations 
Lawrence C. Evans, University of California, 
Berkeley 
This text gives a comprehensive survey of modern 
techniques in the theoretical study of partial differential 
equations (PDEs) with particular emphasis on 
nonlinear equations. The exposition is divided into 
three parts: 1) representation formulas for solutions, 
2) theory for linear partial differential equations, and 
3) theory for nonlinear partial differential equations. 

Included are complete treatments of the method of 
characteristics; energy methods within Sobolev spaces; 
regularity for second-order elliptic, parabolic and 
hyperbolic equations; maximum principles; the multi
dimensional calculus of variations; viscosity solutions 
of Hamilton-Jacobi equations; shock waves and 
entropy criteria for conservation laws; and much more. 

The author summarizes the relevant mathematics 
required to understand current research in PDEs, espe
cially nonlinear PDEs. While he has reworked and 
simplified much of the classical theory (particularly 
the method of characteristics), he primarily emphasizes 
the modem interplay between functional analytic 
insights and calculus-type estimates within the context of 
Sobolev spaces. Treatment of all topics is complete and 
self-contained. The book's wide scope and clear exposi
tion make it a suitable text for a graduate course in PDEs. 
Graduate Studies in Mathematics, Volume 19; 1998; 662 pages; 
Hardcover; ISBN 0-8218-0772-2; List $75; All AMS members 
$60; Order code GSM/19NA · 

Elliptic Boundary Value 
Problems in Domains with Point 
Singularities 
V. A. Kozlov and V. G. Maz'ya, Linkoping 
University, Sweden, and J. Rossmann, Rostock 
University, Germany 
This monograph systematically treats a theory of 
elliptic boundary value problems in domains without 
singularities and in domains with conical or cuspidal 
points. This exposition is self-contained and a priori 
requires only basic knowledge of functional analysis. 
Restricting to boundary value problems formed by 
differential operators and avoiding the use of pseudo
differential operators makes the book accessible for a 
wider readership. 

The authors concentrate on fundamental results of the 
theory: estimates for solutions in different function spaces, 
the Fredholm property of the operator of the boundary 
value problem, regularity assertions and asymptotic 
formulas for the solutions near singular points. 

A special feature of the book is that the solutions of the 
boundary value problems are considered in Sobolev 
spaces of both positive and negative orders. Results of 
the general theory are illustrated by concrete examples. 
The book may be used for courses in partial differential 
equations. 
Mathematical Surveys and Monographs, Volume 52; 1997; 
414 pages; Hardcover; ISBN 0-8218-0754-4; List $99; Individual 
member $59; Order code SURV /52NA 

fulpplementary Reading 

Second Order Equations of 
Elliptic and Parabolic Type 
E. M. Landis, Moscow State University, Russia 
Most books on elliptic and parabolic equations 
emphasize existence and uniqueness of solutions. By 
contrast, this book focuses on the qualitative properties 
of solutions. In addition to the discussion of classical 
results for equations with smooth coefficients 
(Schauder estimates and the solvability of the Dirichlet 
problem for elliptic equations; the Dirichlet problem for 
the heat equation), the book describes properties of 
solutions to second order elliptic and parabolic equa
tions with measurable coefficients near the boundary 
and at infinity. 

The book presents a fine elementary introduction to the 
theory of elliptic and parabolic equations of second 
order. The precise and clear exposition is suitable for 
graduate students as well as for research mathemati
cians who want to get acquainted with this area of the 
theory of partial differential equations. 
Translations of Mathematical Monographs, Volume 171; 1998; 
203 pages; Hardcover; ISBN 0-8218-0857-5; List $99; Individual 
member $59; Order code MMON0/171NA 

Recent Advances in Partial 
Differential Equations, 
Venice 1996 
Renato Spigler, University of Padova, Italy, and 
Stephanos Venakides, Duke University, Durham, 
NC, Editors 
Lax and Nirenberg are two of the most distinguished 
mathematicians of our times: Their work on partial 
differential equations (PDEs) over the last half-century 
has dramatically advanced the subject and has 
profoundly influenced the course of mathematics. A 
huge part of the development in PDEs during this 
period has either been through their work, motivated 
by it or achieved by their postdocs and students. 

A large number of mathematicians honored these 
two exceptional scientists in a week-long conference 
in Venice on the occasion of their 70th birthdays. 

This volume contains the proceedings of the confer
ence, which focused on the modern theory of nonlinear 
PDEs and their applications. Among the topics treated 
are turbulence, kinetic models of a rarefied gas, vortex 
filaments, dispersive waves, singular limits and blow
up of solutions, conservation laws, Hamiltonian 
systems and others. The conference served as a forum 
for the dissemination of new scientific ideas and 
discoveries and enhanced scientific communication by 
bringing together such a large number of scientists 
working in related fields. The event allowed the inter
national mathematics community to honor two of its 
outstanding members. 
Proceedings of Symposia in Applied Mathematics, 
Volume 54; 1998; 392 pages; Hardcover; ISBN 0-8218-0657-2; 
List $59; Individual member $35; Order code PSAPM/54NA 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air delivery outside of the continental U.S., please include $6.50 per item. Prepny111mt required. Order from: 
AmPric~n M!~.the!!!atio:a! S~Jciety, P. 0. Bsx 5904, B0.c;trm, rv1'A 02206-5904, US.~ .. For credit cJ.rd crdcr.:;, bx 1 401 455 4046 or cu.1l tel! free 1-800-321-4AMS (4267) in the U.S. ,1 nd Cai-~ada, 1-401-455-
4000 worldwide. Or place your order through the AMS bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 



Meetings and Conferences of the AMS 

Associate Secretaries ofthe AMS 
Western Section: Bernard Russo, Department of Math

ematics, University of California, Irvine, CA 92697; e-mail: 
brusso@math .uci.edu; telephone: 949-824-5505. 

Central Section: Susan 1- Friedlander, Department of Math
ematics, University oflllinois at Chicago, 851 S. Morgan (M/ C 249), 
Chicago, IL 60607-7045; e-mail: susan@math. nwu. edu; telephone: 
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 atwww. ams. org/meeti ngs/. 

Meetings: 

1998 
September 12-13 
October 9-10 
October 24-25 
November 14-15 

1999 
January 13-16 

March 12-13 
March 18-21 
April10-11 
April24-25 
May 19-22 
July 12-16 
October 2-3 
October 8-10 

2000 
January 19-22 

April1-2 
April 7-9 
June 12-15 

Chicago, Illinois p. 1088 
Winston-Salem, No. Carolina p. 1089 
State College, Pennsylvania p. 1089 
Tucson, Arizona p. 1090 

San Antonio, Texas p. 1091 
Annual Meeting 
Gainesville, Florida p. 1092 
Urbana, Illinois p. 1093 
Las Vegas, Nevada p. 1093 
Buffalo, New York p. 1094 
Denton, Texas p. 1094 
Melbourne, Australia p. 1094 
Providence, Rhode Island p. 1095 
Austin, Texas p. 1095 

Washington, DC p. 1095 
Annual Meeting 
Lowell, Massachusetts p. 1096 
Notre Dame, Indiana p. 1096 
Odense, Denmark p. 1096 

Eastern Section: Lesley M. Sibner, Department of Math
ematics, Polytechnic University, Brooklyn, NY 11201-2990; 
e-mail: 1 si bner@magnus. po 1 y. edu; telephone: 718-260-3505. 

Southeastern Section: Robert J. Daverman, Department of 
Mathematics, University of Tennessee, Knoxville, TN 3 7996-1300; 
e-mail: daverman@nove11 . math. utk. edu; telephone: 423-974-
6577. 

September 22-24 Toronto, Ontario, Canada p. 1096 
November 3-5 New York, New York p. 1096 

2001 
January 1 0-13 New Orleans, Louisiana p. 1097 

Annual Meeting 
March 16-18 Columbia, South Carolina p. 1097 
April 28-29 Hoboken, New Jersey p. 1097 
October 13-14 Williamstown, MA p. 1097 
2002 
January 6-9 San Diego, California p. 1097 

Annual Meeting 

Important Information Regarding AMS Meetings 
Potential organizers, speakers, and hosts should refer to 

page 150 in the January 1998 issue of the Notices for general 
information regarding participation in AMS meetings and con
ferences . 

Abstracts 
Several options are available for speakers submitting abstracts, 
including an easy-to-use interactive Web form. No knowledge 
of TeXis necessary to submit an electronic form, although those 
who use LaTeX, or AMS-LaTeX may submit abstracts with TeX 
coding. To see descriptions of the forms available, visit 
http://www.ams.org/abstracts/instructions.html or 
send mail to abs-submi t@ams. org, typing help as the sub
ject 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 sent to abs-i nfo@ams. org. 

Paper abstract forms may be sent to Meetings & Conferences 
Department, AMS, P.O. Box 6887, Providence, RI 02940. Note 
that all abstract deadlines are strictly enforced. Close atten
tion should be paid to specified deadlines in this issue. Un
fortunately, late abstracts cannot be accommodated. 

Conferences: (See http: I jwww. ams. o rg/meeti ngs/ for the most up-to-date information on these conferences.) 

1999: 
January 11-12: Short Course on Nonlinear Control, Hilton Palacio Del Rio, San Antonio, Texas. 
(See the October 1998 issue for details.) 
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CALLING ALL MATHEMATICIANS! 

Get access to ContentsDirect, 

• No cost! 

• No obligation! 

• Guaranteed 

pre-publication -

Delivered 2-4 weel<s 

prior to publication 

• Easy to use -

Just open your e-mail 

E LSEV IER 
SC I ENCE 

the FREE on-line, e-mail service 
for mathematical journals 

Journal of Pure and Applied Algebra 

Annals of Pure & Applied Logic 

Discrete Applied Mathematics 

Discrete Mathematics 

Topology and its Applications 

Topology 

Linear Algebra and its Applications 

Theoretical Computer Science 

Science of Computer Programming 

Information Processing Letters 

Journal of Logic Programming 

Computational Geometry 

Differential Geometry and its 
Applications 

VIA YOUR E-MAIL , YOU CA N HAVE ACCESS TO TABL ES Of CO NTENTS 

LI STI NGS FOR THE FOLLOWI NG ELSEVIER SCIE NCE JOUR NALS! 

APPROXIMATELY TWO TO FO UR WEEKS PRIOR TO THE PUBLICATIO N OF 

EACH ISSUE , CO NTE NTSDIRECT PROVIDES YO U WITH THE CO NTE NTS 

LISTI NG FOR THAT ISSUE - DIRE CTLY TO YOUR PC. 

You GET: 

V JOURNAL TITLE 

VVOLUM E AND ISSUE NUMBER 

V ISSUE PUBLICATION DATE 
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NEW GRADUATE TEXTS IN MATHEMATICS 
JOE HARRIS, Harvard University, Cambridge, MA and 
IAN MORRISON, Fordham University, Bronx, NY 

MODULI OF CURVES 
This book provides a guide to a rich and 
fascinating subject: algebraic curves and 
how they vary in families. The aim is to 
provide a broad but compact overview of 
the field accessible to readers with a modest 
background in algebraic geometry. Many 
techniques including Hilbert schemes, 
deformation theory, stable reduction, 
intersection theory, and geometric invariant 
theory are developed, with a focus on 
examples and applications arising in the 
study of moduli of cu·rves. From such 
foundations, the book goes on to show how 
moduli spaces of curves are constructed, to 
illustrate typical applications with the 
proofs of the Brili-Noether and Gieseker
Petri theorems via limit linear series, and to 
survey the most important results about 
their geometry on topics ranging from 
irreducibility and complete subvarieties to 
ample divisors and Kodaira dimension. 
Also included is a concise introduction to 
the main theorems and open problems in 
those areas of the subject which are not 
covered in detail. With over 180 exercises 
and 70 figures. 
1998/ 384 PP./HARDCOVER/ $59.00 
ISBN 0387-98438-0 
ALSO AVAILABLE IN SOFTCOVER: $34.95 
ISBN 0387-98429-1 
GRADUATE TEXTS IN MATHEMATICS, VOL. 187 

Second Edition! 
SAUNDERS MAC LANE, University of Chicago, ll 

CATEGORIES FOR 
THE WORKING 
MATHEMATICIAN 
Starting from the foundations, this book 
illuminates the concepts of category, functor, 
natural transformation, and duality. The 
book then turns to adjoint functors, which 
provide a description of universal construc
tions, an analysis of the representations of 
functors by sets of morphisms, and a means 
of manipulating direct and inverse limits. 
After considering a variety of applications, 
the book continues with the construction 
and expoitation of Kan extensions. This 
second edition includes a number of 
revisions and additions, including two 
new chapters on topics of active interest. 
1998/ 352 PP./HARDCOVER/ $54.95 
ISBN 0387-98403-8 
GRADUATE TEXTS IN MATHEMATICS, VOL. 5 

WOLFGANG WALTER, Universit8t Karlsruhe, 
Germany; Translated by RUSSEU THOMPSON , 
Utah State University, Logan 

ORDINARY 
DIFFERENTIAL 
EQUATIONS 
Ordinary Differential Equations 
develops the theory of initial-, 
boundary-, and eigenvalue problems, 
real and complex linear systems, 
asymptotic behavior, and stability. 
Using novel approaches to many 
subjects, the book emphasizes 
differential inequalities and treats 
more advanced topics such as 
Caratheodory theory, nonlinear 
boundary value problems, and 
radially symmetric elliptic problems. 
New proofs are given which use 
concepts and methods from functional 
analysis. Applications from mechanics, 
physics, and biology are included, and 
exercises, which range from routine to 
demanding, are dispersed throughout 
the text. Solutions for selected exercises 
are included. All required material 
from functional analysis is developed 
in the book and is accessible to 

students with a sound knowledge of 
calculus and familiarity with notions 
from linear algebra. This text would 
be an excellent choice for a course for 
beginning graduate or advanced 
undergraduate students. 
1998/ 376 PP./HARDCOVER/ $49.95 
ISBN 0387-98459-3 
GRADUATE TEXTS IN MATHEMATICS, VOL. 182 

DAVID A. COX, Amherst College, MA, 
JOHN B. LITILE, College of the Holy Cross, 
Worcester, MA, and DONAL B. O'SHEA, Mount 
Holyoke College, South Hadley, MA 

USING ALGEBRAIC 
GEOMETRY 
Contents: Introduction • Solving 
Polynomial Equations • Resultants • 
Computation In Local Rings • Modules • 
Free Resolutions • Polytopes, Resultants 
and Equations • Integer Programming, 
Combinatorics and Splines • Algebraic 
<;oding Theory 
1998/ 512 PP. / HARDCOVER/ $59.95 
ISBN 0387-98487-9 
ALSO AVAILABLE IN SOFTCOVER: $39.95 
ISBN 0387-98492-5 
GRADUATE TEXTS IN MATHEMATICS, VOL. 185 

ORDER TODAY! 

IOANNIS KARATZAS, Columbia University, New York 
and STEVEN E. SHREVE, Carnegie-Mellon University, 
Pittsburgh, PA 

METHODS OF 
MATHEMATICAL 
FINANCE 
This book is the sequel to Brownian 
Motion and Stochastic Calculus by the 
same authors . Within the context of 
Brownian-motion-driven asset prices, it 
develops contingent claim pricing and 
optimal consumption/ investment in both 
complete and incomplete markets. The 
latter topic is extended to a study of 
equilibrium, providing conditions for 
existence and uniqueness of market prices 
which support trading by several heteroge
neous agents. The topics are treated here 
for the first time in a unified manner, 
and the book contains an extensive set of 
references and notes. This book will be of 
interest to researchers wishing to see 
advanced mathematics applied to finance. 
The material on optimal consumption 
and investment, leading to equilbrium, 
is addressed to the theoretical finance 
community. The chapters on contingent 
claim valuation presents techniques of 
practical importance, especially for 
pricing exotic options. 
1998/APP. 432 PP./SOFTCOVER/$69.95 (TENT) 
ISBN 0387-94839-2 
APPLICATIONS OF MATHEMATICS, VOLUME 39 

New Fifth Edition! 
B. 0KSENDAL, University of Oslo, Norway 

STOCHASTIC 
DIFFERENTIAL 
EQUATIONS 
An Introduction with Applications 

From the reviews of the third edition: 

" ... The author, a lucid mind with a fine 
pedagogical instinct, has written a 
splendid text ... The book can be an ideal 
text for a graduate course, but it is also 
recommended to analysts (in particular, 
those working in differential equations 
and deterministic dynamical systems 
and control) who wish to learn quickly 
what stochastic differential equations 
are all about. " 

- ACfA SCIENT!ARUM MATHEMAT!CARUM 

This book gives an introduction to the 
basic theory of stochastic calculus and its 
applications. The new feature of this 5th 
edition is an extra chapter to applications 
to mathematical finance. 
1998/336 PP./SOFTCOVER/$34.95 
ISBN 3-540637206 
UNIVERSITEXT 

CALL: 1-800-SPRINGER or Fax: (201)-348-4505 • WRITE: Springer-Verlag New York, Inc., Dept. S260, 
PO Box 2485, Secaucus, NJ 07096-2485 • VISIT: Your local technical bookstore ~Springer E·MAIL: orders@springer-ny.com • lNSlRUCTORS: Call or write for info on textbook exam copies 

Your 30-Day return privilege is always guaranteed! 
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