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An Introduction to Superprocesses 
Alison M. Etheridge, University of Oxford, England 

Over the past 20 years, the study of superprocesses has 
expanded into a major industry and can now be regarded as a 
central theme in modern probability theory. This book is intended 
as a rapid introduction to the subject, geared toward graduate 
students and researchers in stochastic analysis. 
A variety of different approaches to the superprocesses emerged 
over the last ten years. Yet no one approach/superseded any 
others. In this book, readers are exposed to a number of different 
ways of thinking about the processes, and each is used to moti
vate some key results. The emphasis is on why results are true 
rather than on rigorous proof. Specific results are given, including 
extensive references to current literature for their general form. 
University Lecture Series, Volume 20; 2000; 187 pages; Softcover; 
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new point of view. Also included are areas not found in current 
texts, for example, pure-injectivity, divisible modules, uniserial 
modules, etc. 
Special emphasis is given to results that are valid over arbitrary 
domains. The authors concentrate on modules over valuation and 
PrOfer domains, but also discuss Krull and Mallis domains, 
h-local, reflexive, and coherent domains. The volume can serve 
as a standard reference book for specialists working in the area 
and also is a suitable text for advanced-graduate algebra courses 
and seminars. 
Mathematical Surveys and Monographs; 2001 ; 613 pages; Hardcover; 
ISBN 0-8218-1963-1 ; List $1 09; Individual member $65; Order code 
SURV-FUCHSNT01 0 

Kolmogorov in Perspective 
The editorial board for the History of Mathematics series has 
selected for this volume a series of translations from two Russian 
publications, Kolmogorov in Remembrance and Mathematics and 
its Historical Development. This book, Kolmogorov in Perspective, 
includes articles written by Kolmogorov's students and 
colleagues and his personal accounts of shared experiences and 
lifelong mathematical friendships. Specifically, the article, "Andrei 
Nikolaevich Kolmogorov. A Biographical Sketch of His Life and 
Creative Paths" by A. N. Shiryaev, gives an excellent personal 
and scientific biography of Kolmogorov. The volume also includes 
the following articles: "On A. N. Kolmogorov" by V. I. Arnol'd, "In 
Memory of A. N. Kolmogorov" by S. M. Nikol'skff, "Remembrances 
of A. N. Kolmogorov" by Ya. G. Sinal, "The Influence of Andrei 
Nikolaevich Kolmogorov on My Life" by P. L. Ul'yanov, "A Few 
Words on A. N. Kolmogorov" by P. S. Aleksandrov, "Memories of 

P. S. Aleksandrov" by A. N. Kolmogorov, "Newton and 
Contemporary Mathematical Thought" by A. N. Kolmogorov, and 
an extensive bibliography with the complete list of Kolmogorov's 
works-including the articles written for encyclopedias and news
papers. The book is illustrated with photographs and includes 
quotations from Kolmogorov's letters and conversations, uniquely 
reflecting his mathematical tastes and opinions. 
Copublished 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. 
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Liviu I. Nicolaescu, University of Notre Dame, IN 

In this volume the author presents, in great detail and with many 
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cations needed to conduct independent research in gauge theory 
and its use in geometry and topology. Complete and self
contained computations of the Seiberg-Witten invariants of most 
simply connected algebraic surfaces using only Witten's factoriza
tion method are included. Also given is a new approach to cutting 
and pasting Seiberg-Witten invariants, which is illustrated by 
examples such as the connected sum theorem, the blow-up 
formula, and a proof of a vanishing result of Fintushel and Stern. 
The book is a suitable textbook for advanced graduate courses in 
differential geometry, algebraic topology, basic PDEs and func
tional analysis. 
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Cambridge, Editors 

This proceedings volume presents the talks from the Fifth Annual 
Meeting on DNA Based Computers held at MIT. The conference 
brought together researchers and theorists from many disciplines 
who shared research results in biomolecular computation. 
Two styles of DNA computing were explored at the conference: 1) 
DNA computing based on combinatorial search, where randomly 
created DNA strands are used to encode potential solutions to a 
problem, and constraints induced by the problem are used to 
identify DNA strands that are solution witnesses; and 2) DNA 
computing based on finite-state machines, where the state of a 
computation is encoded in DNA, which controls the biochemical 
steps that advance the DNA-based machine from state to state. 
Featured articles include discussions on the formula satisfiability 
problem, self-assembly and nanomachines, simulation and 
design of molecular systems, and new theoretical approaches. 
DIMACS: Series in Discrete Mathematics and Theoretical Computer 
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Differential Equations with MAPLE 
An Interactive Approach 
J.H. Davis, Queens University, Kingston, ON, Canada 

This introduction to differential equations features an exciting interactive approach to the subject, 
integrating the basics of ODEs and the symbolic computation package MAPLE, and thus providing the 
reader with a solid introduction to MAPLE in parallel with a standard ODE course. 

The book covers all essential topics in a user-friendly presentation of rigorous mathematics balanced 
with excellent examples from many different fields of applications. All standard solutions methods are 
discussed with graphical interpretations offered to numerous problems. Problems requiring MAPLE are 
indicated within boxes throughout each chapter, while non-MAPLE problems are presented at the end of 
each chapter, and 'harder' MAPLE programming projects are also introduced. A cross-platform CD-ROM 
features extensive MAPLE code, and worksheets and additional related material will be made available online. 
2000 I Approx. 430 pp., 40 illus., CD-ROM I Hardcover I ISBN O-B116-4181-5 I $49.95 (tent.) • 

Tree lattices 
H. Bass, University of Michigan, Ann Arbor & 
A. Lubotzky, Hebrew University, Jerusalem, Israel 

With Appendices by H. Bass, L. Carbone, 
Harvard University, Cambridge, MA, A. Lubotzky, 
G. Rosenberg, Columbia University, New York & 
J. Tits, College de France, Paris 

Group actions on trees furnish a unified geometric way 
of recasting the chapter of combinatorial group theory 
dealing with free groups, amalgams, and HNN exten
sions. Some of the principal examples arise from rank 
one simple Lie groups over a non-archimedean local 
field acting on their Bruhat-Tits trees. In particular 
this leads to a powerful method for studying lattices in 
such Lie groups. 

This monograph extends this approach to the more 
general investigation of X-lattices r where X is a locally 
finite tree and ris a discrete group of automorphisms 
of X of finite covolume, giving special attention to both 
parallels and contrasts with the case of Lie groups. 
The authors present a coherent survey of the results 
on uniform tree lattices, and a (previously unpublished) 
development of the theory of non-uniform tree lat
tices, including some fundamental and recently proved 
existence theorems. A good deal of attention is given 
to the construction and study of diverse examples, and 
some interesting new phenomena are observed here 
which cannot occur in the case of Lie groups. 
Progress in Mathematics, Vol. 176 I Approx. 240 pp., 80 illus. 
Hardcover I ISBN 0-8176-4120-3 I $49.95 
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Number Theory 
An approach through history 
From Hammurapi to Legendre 
A. Weil (t) 

"Fascinating reading, permitting to perceive the birth 
of new ideas .. . Strongly recommended." 

-Zbl. fiir Mathematik 
1983, 3rd printing 2000 I 375 pp. I Hardcover 
ISBN 0-8176-3141 -0I$60.00 

Collected Papers of K. T. Chen 
P. Tondeur,Nationa!ScienceFoundation,Arlington, v.4 (Ed.) 

Kuo-Tsai Chen's (1923-1987) work falls naturally into 
three periods: his early work on group theory and links 
in the three sphere; his subsequent work on formal 
differential equations, which gradually developed into 
his most powerful and important work; and his work 
on iterated integrals and homotopy theory, which 
occupied him for the last twenty years of his life. This 
comprehensive collection of Chen's mathematical 
publications, preceded by an article, "The Life and 
Work of Kuo-Tsai Chen," places his work and research 
interests into their proper context and demonstrating 
the power and scope of his influence. 
Contemporary Mathematicians I 2000 I Approx. 784 pp. 
Hardcover I ISBN 0-8176-4005-3 I S 175.00 (tent.) 

Nonlinear Analysis and 
Differential Equations 
M. de Rosario Grossinho, M. Ramos, C. Rebelo 
& L. Sanchez, all, University of Lisbon, Portugal (Eds.) 

This collection of expository articles and research 
papers highlights recent developments in nonlinear 
analysis and differential equations. Topics include: 
Periodic solutions of systems with p-Laplacian type 
operators; Bifurcation in variational inequalities; A 
geometric approach to dynamical systems in the plane 
via twist theorems; Asymptotic behavior and periodic 
solutions for Navier-Stokes equations; Mechanics on 
Riemannian manifolds; Techniques of lower and upper 
solutions for ODEs; Properties of solutions, e.g., 
bifurcations, symmetries, nonlinear oscillations. 
Progress in Nonlinear Differential Equations and Their Applications 
October 2000 I Approx. 456 pp., 10 illus. I Hardcover 
ISBN 0-8116-4188-2 I $79.95 (tent.) 
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J.M. Gracia-Bondia, J.C. Varilly& H. Figueroa, 
all, University of Costa Rica, San Jose 

This book gives a rigorous, well-written, and nearly 
self-contained exposition of noncommutative geome- ' 
try and some of its useful applications to quantum 
theory. Rich in proofs, examples and exercises, it is 
suitable for graduate students as well as researchers 
wishing to enter this rapidly growing field, and may 
also serve as a reference text. 

Features include: A thorough introduction to 
noncommutative topology; A treatment of the Moyal 
quantization asymptotic morphism; A thorough treat
ment of finite and infinite-dimensional spin represen
tations; A detailed study of spin structures and Dirac 
operators on compact manifolds; Studies of noncom
mutative tori and their role in quantum field theory; 
A detailed treatment of Hopf algebras of rooted trees; 
A proof of Connes' formula for the Hochschild class of 
the Chern character as well as a proof of the noncom
mutative characterization of spin manifolds. 
Birkhouser Advanced Texts I 2000 I Approx. 704 pp. I Hardcover 
ISBN 0-8176-4124·6 I $59.95 
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New Dehli, India, H. Kunita, Kyushu University, 
Japan, B.S. Rajput, University of Tennessee, 
Knoxville, S. Watanabe, Kyoto University, Japan 
& J. Xiong, University of Tennessee, Knoxvt11e (Eds.) 
Trends in Mathematics I 2000 I Approx. 4 50 pp. 
Hardcover I ISBN 0-8176-4137-8 I $99.95 
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and Probabilities 
D. Gardy & A. Mokkadem, both, Universite de 
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Editorial 

Editorial Independence of the Notices 
For a long time a contested issue with the Notices was "editorial control". Partly, 
this term refers to how decisions would be made about which letters and other 
opinion pieces were to be published in the Notices. More importantly, it refers 
to the publication of articles. Many articles before 1995 were generated by AMS 
staff in Providence, and many others were routinely put in the Notices by AMS 
committees; both types of articles were subjected to little if any scrutiny. When 
it came to handling unsolicited submissions, there was little sense of a vision 
of what material the Notices should carry. 

Until late 1994 the Notices was edited partly by the AMS secretary and partly 
by the executive director or a deputy of the latter. Letters and opinion had 
always been a problem area, and the Council had over the years wrestled with 
the issue of control of what opinions got aired in the Notices. Leaving decisions 
about letters in the hands of an AMS official had led to frequent appeals to the 
Council by authors of rejected letters, and in 1976 the notion of an editorial 
board for the Notices was established, first in fact and soon in name as well. 
Controversies over which letters to publish did not go away, and appeals were 
considered by the Council as recently as 1991. 

When the new Notices was established in 1993, to begin in 1995, one of the 
guidelines was that the editor, who was to be a research mathematician outside 
the AMS management, was to have "full editorial responsibility". Members of 
the editorial board are proposed by the editor, reviewed by an AMS committee, 
and approved by the Council. As Executive Director John Ewing explained in a 
memo to the Council in January 2000, "The notion of 'editorial control' was sub
sequently translated into 'editorial independence' by the editors and boards." 

With the refining of the content and direction of the Notices that has taken place 
over the past six years, "editorial independence" has come to mean that the AMS 
bureaucracy, including especially the AMS president and the executive director, plays 
no role in what gets accepted for the narrative part of the Notices. The secretary 
supervises his own section of the Notices and remains an associate editor to 
ensure good communication. This arrangement is sound. Readers get to see a full 
range of minority views as well as the official views on issues. Proposed articles 
are exanlined critically to see whether they are consistent with the goals of the 
Notices and will have a large audience. Decisions about what mathematics articles 
are to be sought and published come from an independent -minded editorial board 
representing a variety of fields of mathematics. All this independence is possible 
even though the financial backing of the Notices comes from the AMS. Of course, 
being editorially independent of one's financial backers can sometimes lead to 
problems. But these problems have been relatively small, and policies have been 
devised to handle these problems in every case so far. 

One consequence for the readers of the Notices is that they should in no way 
regard the opinion part of the Notices as speaking for the AMS. This point has 
been made before in this column, but it is worth making again from time to time. 

-Anthony W. Knapp 

In This Issue 

Raise Registration Fees? 
In 1999 the AMS Secretariat (the secretary and the associate secretaries) voted 
to raise the registration fees at AMS sectional meetings, effective for fall 2000, 
and the Board of Trustees in November 1999 approved this increase. The 
Trustees have since decided to reconsider the issue and will vote again on 
the matter at their meeting November 17- 18, 2000. The Notices invited the 
two associate editors who are members of the Secretariat to comment on this 
matter, and the result is on the next page. 

-A. w. K. 
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Commentary 

In My Opinion 

Freeze the Fees, Please 
The Board of Trustees is reconsidering the issue of raising 
registration fees at AMS sectional meetings to $40 for mem
bers. Since 1987thefeeshave been $30formembers, $45 for 
nonmembers, and $15 for students. The AMS incurs expenses 
in organizing these meetings, mainly the expenses of the 
professional staff, whose excellent service is invaluable for 
the smooth preparation and running of meetings. With the 
current format of fiscal accounting, the sectional 
meetings incur a relatively small loss. There is 
possibly an argument to be made for in-
creasing the fees that have been fixed for 
the past thirteen years. However, people 
have declined my requests to articulate 
such arguments. In my opinion the reg
istration fees should not be raised 
at this time. 

I view the sectional meetings as 
one of the most important ways 
in which the AMS serves the re
search interests of the members. 
The meetings are highly success
ful in encouraging and dissemi
nating mathematical research. The 
meetings could not exist without 
the generous donation of time by 
the many mathematicians who 
organize the special sessions and 
participate by giving lectures. The many 
hours of voluntary work by members of 
the host department are also crucial to the 
success of the meetings. Everyone who attends a 
meeting is asked to pay the registration fee (except for the 
four plenary invited speakers). In fact, the vast majority of 
the registrants are those very people who have donated their 
time and energy to create the meeting, i.e., the session orga
nizers and speakers and members of the host department. 
It is therefore appropriate (and only fair) that the AMS should 
strive to keep the fees as modest as possible. 

There is some merit to the argument that each activity of 
the Society should be essentially self-supporting, i.e., that 
some AMS activities should not be subsidizing less lucrative 

activities. Indeed, the overall subsidy to meetings has been 
reduced in the past few years by eliminating AMS partici
pation in joint annual summer meetings and by reducing 
the costs of handling the abstracts by requiring electronic sub
mission (or a charge of $20 for paper submission). On the 
other hand, I would argue that it is quite appropriate that a 
small portion of the surplus be directed to the sectional 
meetings, which encourage the members and others to pre
sent their own mathematics, learn new mathematics, and 
meet many colleagues with similar interests. Is not this one 
of the basic justifications for the existence of the AMS? 

At present, because of wise investments and a 
healthy publication business, the finances of the AMS 
are in very good shape with a comfortable surplus. The 
loss incurred by the sectional meetings is a rela-

tively small amount, so there is no compelling ar
gument from a business point of view for rais
ing the fees now. It is interesting to note some 
of the past history of the fees. In 1980 the fees 
at most meetings were only $10 for members, 

and in the 1970s they were even lower 
(about a nominal $3!). In 1984 when the 
Society faced a financial crisis, there was 
an attempt to raise the fees to $30. In 
fact, the Board of Trustees voted to raise 
the fees at its November 1984 meeting, 
but by May 1985 it had rescinded the ac-
tion. The fees were not actually raised to 

$30 until1987. In 1992 there was once again an 
attempt to raise the fees to $50, but this was defeated. 

Who actually determines the registration fees has changed 
over time and so has the rationale for having such fees . 
However, I can only assume that the decision not to raise 
the fees at that time of financial need was taken because 
it was acknowledged that the meetings were such a suffi
ciently important part of the Society that they deserved sub
sidy and encouragement. Surely this is equally valid in a 
time of financial well-being, as we fortunately have at 
present? 

-Susan Friedlander 
Associate Editor 
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Mathematical Publishing from a 
Different Perspective 
Joan Birman has raised some impor
tant issues in her "Forum" on mathe
matical publishing (August 2000). 
There is much in her article with 
which I agree, rather little with which 
I definitely disagree, but much can 
be said to amplify her discussion. 

Commercial publishers are now in 
a dominant position in some mathe
matical fields. The reason is simple: 
established mathematical societies 
and academic presses failed to see 
the need for specialized journals in the 
1960s and 1970s. The support of the 
commercial publishers was essential 
and welcome in establishing and main
taining such journals. If commercial 
publishers are now seen by some as 
robber barons, the mathematical com
munity has mostly itself to blame. Our 
institutions have served us well, but 
they have not served all the very di
verse interests of mathematicians 
equally well. 

Such remarks apply to several parts 
of mathematics, and in particular they 
apply to the field of linear algebra, 
which cuts across the boundary be
tween pure and applied mathematics. 
The Elsevier journal Linear Algebra 
and its Applications (LAA) (of which I 
am an editor-in-chief) was established 
in 1968 as the first journal devoted to 
the field. 

I agree with Joan Birman that it is 
useful and desirable to establish new 
high-quality electronic publications 
produced by the voluntary labor of 
mathematicians and distributed freely 
on the Web. But I do not think that 
more than a fraction of the current 
60,000 papers reviewed by Mathe
matical Reviews annually can be pub
lished in this way, and therefore this 
is not a solution to the problem caused 
by high prices of commercial jour
nals. The reason is the great amount 
of labor required in the production 
of even relatively small journals such 
as Geometry and Topology and the 
Electronic journal of Linear Algebra 
(ELA), which has been published 
since 1996 by the International Linear 
Algebra Society. A journal the size 
of LAA (about 5,000 pages a year) 
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requires a professional technical sup
port staff and a trained secretarial 
staff. It would be quite unrealistic to 
attempt to produce a journal of this 
size by volunt:rry labor, even if sup
plemented by some paid part-time 
help. Nor would I wish to encourage 
the many mathematicians needed for 
voluntary production of large jour
nals to spend their time on technical 
work and record keeping, even if it 
were possible. 

I have not yet seen anything that 
explains how to replace the current 
crop of commercial journals without 
causing a catastrophe in the publica
tion of mathematics. Agreed, we 
mathematicians produce the essen
tial value of a journal, but without 
the help of a publisher our efforts 
would have been stillborn in the past, 
and I do not believe that we can now 
do without this. A major change will 
come only if national mathematical 
societies and academic presses realize 
that commercial publishers have done 
something right and start serving 
specific mathematical disciplines in 
the same way, as at least one society, 
SIAM, indeed does. And then a change 
might take years. 

Reduction in the cost of mathe
matical publications is an important 
goal for all of us. However, cancella
tion of high-priced journals by 
libraries in itself obviously will not 
produce needed substitutes for dis
continued journals. Those of us who 
are deeply involved in publications 
designed to encourage our fields have 
little choice but to continue to em
ploy existing means of publication 
until a better alternative is securely in 
place. It surely isn't merely a matter 
of selfishness on the part of editors, 
and it isn't even primarily a matter of 
the gratitude or loyalty that some of 
us feel towards a commercial pub
lisher who has supported our field 
for many years. 

We are indeed in a time of ferment 
in publishing, and, as a strong sup
porter of decentralized decision 
making in scientific publishing, I 
believe that we need all the types of 
journals we can get. The aim should 
be to maximize flexibility, for the 
changes in the mathematical com
munity in the next fifty years may be 
as big as those I have lived through 
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since I started research fifty years ago 
and since I became an editor-in-chief 
nearly thirty years ago. Let 1,000 math
ematical flowers flourish. 

-Hans Schneider 
University of Wisconsin, Madison 

(Received May 23, 2000) 

Mathematical Reviews-The 
Gossip Page 
This letter is to lodge a complaint to 
the AMS about its service Mathemat
ical Reviews. I question the wisdom 
of having this as a service one must 
pay for, and I question the AMS's 
Web page promoting "Mathematical 
Lookup" as a "free service". I am a 
faculty member in a small mathe
matics department that does not 
have a graduate program. In fact, 
I am one of only three faculty mem
bers and the only one of those 
currently engaged in research. I 
highly doubt my institution would 
ever see any point in subscribing to 
MathSciNet, as, in light of the above, 
I would likely be the only one using 
it. I certainly cannot afford to pay 
for a personal subscription. 

Here is what infuriates me the most 
about Mathematical Reviews: I do try 
to do research in my one limited area, 
Galois module theory using Swan sub
groups. I have had one paper and one 
joint paper appear, have another two 
accepted, and have two in the works. 
On the one hand, I will be very hon
ored and proud when and if Mathe
matical Reviews in fact reviews these. 
Yet, on the other hand, it really both
ers me that they might be reviewed. 
In short, if a review is written about 
my work that I cannot see, then 
doesn't that mean the AMS is talking 
about me behind my back? Does the 
AMS really want me to view them as 
gossips? So my largest problem with 
Mathematical Reviews is I strongly feel 
that if it does not mail a copy of the 
review to the author of the article 
being reviewed (especially if the 
author is not a subscriber), then 
that makes Mathematical Reviews a 
gossip column. 

My next issue is with "Mathemati
cal Lookup" being labeled as a free 
service. When I was on the AMS Web 
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site the other day and saw the 
advertisement saying "Mathematical 
Lookup" was a free service, I became 
very excited. First thing I did was get 
to the input screen; type in my last 
name, "Replogle"; and hit return. Sure 
enough, the two articles referred to 
above were listed, as was a tl1ird that 
isn't mine. So I double-clicked on the 
link for my "Tournai of Algebra article 
and, sure enough, up came a prompt 
for a login name and password. So 
how is the service free? You still need 
to be a subscriber to get the reviews! 

The bottom line is, I think, that it 
is in very poor taste to do reviews of 
people's work and then not mail that 
review to the author of the work. I 
think that lowers the AMS to the level 
of the National Enquirer. 

In fairness I will say when I first 
was aware my ]. Algebra article had 
been reviewed and wanted to see the 
review, I did lodge essentially the same 
complaints with Mathematical Reviews, 
and they did send me a long e-mail 
addressing my concerns and a copy of 
the review. I guess in another month 
or so when my joint journal of Number 
Theory article is reviewed, I will be 
doing the same. Is this how the AMS 
wants to conduct business? 

-Daniel R. Replogle 
College of Saint Elizabeth 

(Received May 24, 2000) 

Response to Replogle's Letter 
The costs of developing and main
t<tining MathSciNet and the underlying 
Mathematical Reviews (MR) database 
are very considerable and must be 
recovered somehow. From MR' :: 
founding in 1940, the AMS recovered 
the costs from subscriptions, with 
almost all of the revenue coming 
from academic institutions. Since 
1998 consortia pricing has been in 
place, which (for consortia members) 
recognizes the size of the institution. 
Many small colleges that previously 
were unable to subscribe to MR are 
now subscribing to MathSciNet and 
paying less than the cost of most 
journals. Mathematicians (and librar
ians) at colleges where MathSciNet 
is not available are encouraged to 
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look at http://www.ams.org/ 
bookstore/ mathsciprice.html. 

There is a long tradition of reviewing 
published work, whether a Hollywood 
movie, the latest novel by Stephen King, 
or a mathematical research article. Pub
lishers of reviews do not routinely send 
copies to the original author. The cost 
of mailing out the 50,000+ reviews each 
year would be exorbitant, paid for by 
our subscribing institutions. (Copies 
of book reviews published in MR are 
routinely sent to the publisher.) 

The free MR lookup service was in
troduced early this year as a tool for 
verifying references and for adding 
links to MathSciNet. Full bibliographic 
information together with the MRnum
ber is given for the most recent three 
items satisfying the search criteria. 
Users at institutions subscribing to 
MathSciNet can click on the MR number 
to read the review and, in many cases, 
to reach the original article (provided 
they subscribe to the journal). For users 
not subscribing to MathSciNet, click
ing on the MR numbers leads straight 
to the original article (again, provided 
they subscribe to the journal). 

The AMS is committed to keeping 
MR-related costs low and expanding 
access while still maintaining the 
long-standing high quality of the MR 
database and related products. 

-jane E. Kister 
Executive Editor 

Mathematical Reviews 

(Received June 23, 2000) 

Elaboration of Points by Krantz 
Steven Krantz raises some important 
points in his May 2000 "Commentary". 
I agree with him about many of them, 
but would like to pursue some of them 
further. 

I found his description of what 
teachers do to be optimistic. For ex
ample, he talks about "the give-and
take of human interaction." In the vast 
majority of math classes that I took in 
college and grad school, the professor 
tried to maintain complete control of 
the classroom, the professor did the 
vast majority of the talking, and the 
little talking that was done by stu
dents was done by a minority of the 
students. I would not describe this as 
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"give-and-take". Similarly, he says that 
"a good teacher shows the students 
how to read the subject matter." In the 
vast majority of math classes that I 
took, the teacher provided no explicit 
help for students' learning how to 
read a math book (which can be a 
difficult skill to acquire). 

In talking about graphing calcula
tors, Krantz warns us to beware of 
after-the-fact rationalizations. This is 
an excellent point and one which 
should be brought up more frequently. 
For example, when asking others why 
lecturing is a good idea in math 
courses, I often get answers like "some 
students learn better from hearing 
than from reading" or "the professor 
can explain things that you're stuck 
on." These answers implicitly seem to 
assume that the alternative to lectures 
is for students to read a book and are 
natural if you come from a context 
where the vast majority of teaching is 
done by lecturing, but they don't seem 
to me to be very good answers to the 
question "Why is lecturing the best 
way to spend the time that students 
spend with the professor?" Or, to take 
another example, defenses of the cur
rent role of mathematics researchers 
in math teaching come from within the 
current framework, where the choices 
are having the teacher be trained only 
in research, only in teaching, or in nei
ther; but they don't answer the ques
tion of why math professors shouldn't 
be trained in both. (Krantz talks about 
"the trained mathematics instruc
tor/ scholar," so it seems that he agrees 
with me that this would be a good 
idea; I don't think that it describes 
the current situation at all, however.) 
This is an especially important point 
for the AMS to keep in mind, since 
most of us chose the profession be
cause we wanted to do research, but 
much of the reason why society pays 
us is because we are teachers. Cer
tainly the reason why I went to math 
grad school had nothing to do with 
teaching; I was, frankly, a bit surprised 
to find that I enjoyed teaching and 
thi.nYing about teaching. 

Finally, as Krantz points out, the 
mathematics profession is very suc
cessful, and we were educated with 
traditional methods, so they can't be 
too bad. We must keep in mind, 
though, that there is no control group 
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of potential mathematicians taught 
with nontraditional methods who 
were less successful as mathemati
cians. As a thought experiment it might 
be interesting to consider the relative 
vitality of classics, mathematics, and 
computer science departments and 
think about how much of their dif
ferences in vitality can be attributed to 
differences in the teaching practices in 
those fields. The main conclusion that 
such a thought experiment suggests to 
me is that teaching practices aren't as 
important as I and some others would 
like to think. 

-David Carlton 
Stanford University 

(Received June 8, 2000) 

A Bleak Picture of Opportunities 
for Women 
The roster of speakers at the upcom
ing AMS meeting "Mathematical 
Challenges of the 21st Century" 
prompted me to look at the most 
recent "Statistics on Women Mathe
maticians Compiled by the AMS" 
(Notices, December 1999, p. 1427). 
The percentage of mathematics 
Ph.D.'s awarded to women (among 
all U.S. citizens) during the ten-year 
period 1989-1998 was over 25%; 
this figure was reflected in the 
percentage of women AMS trustees 
and Council members during the same 
period. The percentage of women 
invited hour speakers at AMS meetings 
was only 14% (although in Special 
Sessions with at least one woman 
organizer it was somewhat better: 19% 
in 1998). How does one explain the 
additional precipitous drop to 6% (2 
in 31) at the AMS "landmark event" of 
"historical significance" in August 
2000? 

I have just returned from the won
derful Mentoring Program for Women 
in Mathematics run by Karen Uhlen
beck and Chuu-Lian Terng at the 
Institute for Advanced Study. As usual, 
I was energized to meet so many 
bright and energetic undergraduate 
and graduate students eagerly pur
suing a career in mathematics. But 
also, I found this encounter personally 
troubling. How in the world does one 
in good conscience encourage these 
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bright young women to 
pursue a field where-after 
all these years-there is still 
so little opportunity for 
recognition? Why in the 
world would one even 
want to when there are so 
many other intellectually 
challenging areas where 
promise of reward for tal
ent and achievement are 
abundantly apparent as we 
enter the twenty-first cen
tury? (Luckily for me, the 
topic for this year's Men
toring Program was com
plexity and cryptography, an 
area I know something about 
and one with broad opportu
nities.) 

Shame on the AMS, the or
ganizers of the upcoming meeting, 
and its chair for portraying in such a 
public (and self-congratulatory) way a 
bleak picture of opportunities for 
women in American mathematics as 
we embark on a new millennium. 
Shame on us (and that includes me) 
who have felt it past time to get on 
with our lives and have grown too 
weary to call attention in a timely and 
effective way to such critical matters. 

-Lenore Blum 
Carnegie Mellon University 

(Received June 14, 2000) 

Forum for Discussion of 
Educational Issues 
The Notices should be applauded for 
its attention to educational issues; 
however, a wider forum for the writ
ten discussion of mathematics and 
education is needed. 

Schoenfeld's article "Purposes and 
Methods of Research in Mathematics 
Education" in the June/July 2000 
issue of the Notices pointed out that 
answers to questions about education 
depend on what one values. There
fore, it seems we ought to discuss and 
debate these values openly and 
thoughtfully. Although much of this 
debate does occur informally (at 
meetings, on listserves, and in 
coffee lounges), there is little or no 
opportunity for all but a few promi
nent mathematicians to share and 
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defend their educational views and 
values in a written forum. This 
shouldn't be a free-for-all, but rather 
a selective and considered discussion 
of our values and why we hold them. 

Beyond a discussion of values, I 
believe we also need a forum for 
the thoughtful written discussion of 
the design and implementation of 
collegiate programs of mathematics 
instruction. Programs for preparing 
K -12 teachers are of special concern. 
Although research in mathematics 
education can study such programs 
and although implementation cer
tainly involves teaching, the creation 
of such programs is scholarly activity 
in its own right, related to but sepa
rate from research and teaching. We 
know that refereed writing is good for 
research: it promotes activity while 
forcing this activity to maintain high 
standards, and it leaves a record of 
what has been done. If we are serious 
about improving our instructional 
programs, then shouldn't there be 
scholarly writing about them? 

-Sybilla Beckmann 
University of Georgia 

(Received June 27, 2000) 

An ExampleofUndue 
Dependence of Universities on 
the NSF 
I wish to support by evidence the opin
ion about the undesirable dependence 
of university research on external 
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funding that Andy Magid expressed in 
his "Commentary", "The Triumph of 
Research", in the August 1999 issue: 

I want to acknowledge that 
the rosy picture being 
painted here [about uni
versity research] has some 
shadows. Some of the 
impetus to support and 
emphasize university re
search in recent years 
stems from a desire by 
university administrators 
to collect the financial ben
efits of external funding. 

Dr. Bernard R. McDonald, Executive 
Officer, Division of Mathematical 
Sciences, NSF, acting on behalf of 
NSF, has rejected a proposal to unify 
hyperbolic and Euclidean geometry on 
the grounds that the benefit of such 
a unification to the mathematical sci
ences is equal to the benefit that would 
result from the unification of (i) the 
theory of combustion and (ii) phlo
giston theory. His decision is based 
on the following review of a proposal 
to unify Euclidean and hyperbolic 
geometry: 

In the past there have been 
many attempts to "unify" 
two distinct but both ac
cepted theories. In a sense, 
in the 1916 general theory 
of relativity was an already 
unified theory of gravita
tional and electromagnetic 
fields. However, Einstein 
sought an elegant new 
theory in which gravita
tional fields and electro
magnetic fields would 
enter in the same way. 
Elegant as his later fabri
cations were, none passed 
the tests posed by nature. 

People can argue whether the efforts 
Einstein made were worthwhile or not, 
but at least he was not attempting to 
"unify" an accepted physical theory, 
special relativity, with a rejected 
physical theory, classical mechanics. 
To attempt to do this, it seems to me, 
is similar to attempting to "unify" the 
accepted theory of combustion with 
the rejected phlogiston theory. By 
changing our language a great deal, 
it might be possible to "unify" these 
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theories, but why obfuscate the differ
ences between accepted and rejected 
theories. I don't see the point of such an 
exercise. 

Responding to an obvious appeal 
that explains that mathematical stan
dards should not be affected by 
analogies with phlogiston theory, 
Dr. McDonald gave his opinion: "The 
points raised in the reviews are 
thoughtful and have merit." Further
more, he emphasized that "Further 
communications, while always wel
come, will not change my conclusion." 
Clearly, in this phlogiston theory case, 
both Dr. McDonald and his anony
mous reviewer evaluate the needs of 
the mathematical community by 
methods which are not acceptable 
among mathematicians. 

Yet in some advertisements for 
associate and full professorship 
positions at highly ranked U.S. uni
versities, candidates are requested to 
hold a research grant. In most areas 
of pure mathematics in the U.S., NSF 
is the only source of external financial 
support. NSF thus indirectly shapes 
the mathematical leadership of the 
U.S. I thus share with Andy Magid my 
concern about university research and 
recommend that no university posi
tion in mathematics be restricted to 
grantholders. 

-Abraham A. Ungar 
North Dakota State University 

(Received July 1, 2000) 

The Notices invites letters 
from readers about mathemat
ics and mathematics-related 
topics. Electronic submissions 
are best. Acceptable letters are 
usually limited to something 
under one printed page, and 
shorter letters are preferred. 
Accepted letters undergo light 
copyediting before publication. 
See the masthead for electronic 
and postal addresses for sub
missions. 
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Quantifier Negation Syndrome 
inAction 
In the August 2000 Notices, p. 783, 
did Felix Browder, as AMS president 
testifying before the House Appro
priations Committee, really say, "This 
poses difficult mathematical prob
lems since all data sets do not have 
similar characteristics .. . " (my italics), 
or was this just a flub from the 
reporter? In either case, the QNS, 
i.e., the quantifier negation syndrome, 
has struck again. 

-Otomar Hajek 
Case Western Reserve University 

(Received July 21, 2000) 

Editor's Note: The prepared text 
of Browder's testimony was posted 
on the AMS Web site, and the reporter 
accurately quoted this source. 

About the Cover 
New Orleans, Louisiana, is the 

site for the Joint Mathematics 
Meetings, January 10-13, 2001. 
The photograph shows a musi
cian playing the jazz music for 
which New Orleans is famous. 
Photograph by Jack Edwards, 
courtesy of the New Orleans 
Convention and Visitors Bureau. 
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The Quadratic Family as 
a Oualitativelv Solvable ...._ ~ 

Model of Chaos 
Mikhail Lyubich 
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I n the last quarter of the twentieth century 
the real quadratic family 

fc : lR ~ JR, fc : x ,_. x 2 + c (c E JR) 

was recognized as a very interesting and repre
sentative model of chaotic dynamics. It contains 
regular and stochastic maps intertwined in an in
tricate manner. It also has remarkable universal
ity properties. Complexification of this family leads 
to a beautiful interplay between real and complex 
dynamics, supplying us with powerful geometric 
tools. By now we have a complete picture of the 
basic dynamical features in this family, which will 
be described below. 

To put the quadratic family into perspective, we 
begin in the first two sections with a brief discus
sion of the philosophy and conceptual background 
of the field of "chaotic dynamics". Then we pass 
to the main themes of this article: the Basic Di
chotomy, which can be regarded as a complete 
qualitative description of dynamics in the real qua
dratic family; an outline of ideas from holomorphic 
dynamics that yield one half of the final picture; 
and renormalization theory, which completes the 
picture. 

Philosophy of "Chaotic Dynamics" 
Three-Body Problem 
According to V. Arnol'd,l Newton's fundamental 
discovery was that "It is useful to solve differen
tial equations." Unfortunately, at the same time it 
is hard to solve differential equations: Two cen-

Mikhail Lyubich is professor of mathematics at State Uni
versity of New York, Stony Brook. His e-mail address is 
mlyubich@math.sunysb.edu. 

1 In the first paragraph of his book Geometric Methods 
in the Theory of Ordinary Differential Equations. 
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turies after the successful explanation of Kepler's 
laws of motion of the Earth around the Sun (ne
glecting the gravitational field of other planets), all 
attempts to integrate analytically the three-body 
problem (the motion of the Earth around the Sun 
taking into account the gravitation of, say, Jupiter) 
had failed. An attempt to solve this problem led 
Poincare to a radical change of viewpoint Instead 
of finding explicit analytic solutions of differential 
equations, one can try to describe qualitative be
havior of these solutions. 

The simplest kind of motion is "no motion", rep
resented by stationary solutions. A little more 
complicated are periodic oscillations represented 
by closed orbits. Next are solutions that are for
ward or backward asymptotic to the stationary or 
periodic ones. The next ones would be the solutions 
that are asymptotically stationary or periodic in 
both forward and backward times ("homoclinic" 
trajectories). Poincare first believed that homo
clinic solutions in the three-body problem fill some 
smooth submanifold in the phase space. Discov
ery that this might be wrong2led Poincare to a pic
ture described by him in the following famous 
words: 

One is struck by the complexity of this 
figure that I am not even attempting to 
draw. Nothing can give us a better idea 
of the complexity of the three body 
problem and of all the problems of dy
namics in general. 

2 This was one of the most productive mistakes in the his
tory of science; see the book Poincare and the Three Body 
Problem by J Barrow-Green for a very interesting account 
of this story. 
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(See Figure 1.) Basic features of this complexity are 
the presence of many recurrent (i.e., returning ar
bitrarily close to the initial position) trajectories, 
their instability, and the co-existence of many qual
itatively different types of behavior. Attempts to 
understand phenomena of this kind led to cre
ation of the "theory of chaos". 

Goals 
Instead of dealing with continuous trajectories of 
a differential equation, the theory of dynamical sys
tems often prefers to consider their discrete ana
logues {fn z} ~=0' where rn are the n-fold iterates 
of a single map f: M ~ M of the phase space M. 
A simple way to pass from a continuous flow 
pt: M ~ M, t ~ 0, to a discrete system is to spe
cialize t to the multiples of some real rand to take 
f = Fr. Another natural and useful way is to take 
the "first return map" to some Poincare section (i.e., 
a transversal to the flow) if such a map exists. Of 
course, there are many other sources of dynami
cal systems with discrete time. 

When dealing with "chaotic" dynamical systems 
(depending on some parameters), there is little 
chance to describe, even qualitatively, all trajec
tories of every single system in the class. So one 
should try to look for typical phenomena within 
this class. Poincare's Recurrence Theorem and 
Boltzmann's Ergodic Hypothesis originated this 
approach. 

This immediately raises a question: What should 
be considered typical? Since the beginning of the 
twentieth century there have been two competing 
approaches to this issue, from the measure
theoretic (or rather, probabilistic) viewpoint and 
from the viewpoint of Baire category. In his address 
to the International Congress of Mathematicians 
in Amsterdam in 1954, Kolmogorov compared 
these two approaches: 

Approach from the categorical side is 
interesting more as a tool of proving 
existence results ... , while an approach 
from the measure-theoretic side 
seems to be physically reasonable and 
natural.. .. "3 

This viewpoint is generally accepted nowadays. 
Though dynamics is a highly nonhomogeneous 
field with many different branches and viewpoints, 
there seems to be general agreement on its main 
destination: 

Main Goal of Dynamics: Study asymptotic be
havior of almost all orbits for almost any parameter 

3 What Kolmogorov announced in his address was the 
biggest breakthrough in dynamical systems theory since 
Poincare: persistence of most (in the measure-theoretic 

. sense) invariant tori under a perturbation of an inte
grable system of classical mechanics. The theory that 
grew out of this discovery is now called KAM theory after 
Kolmogorov, Arnol'd, and Moser. 
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Figure 1. This is the kind of picture Poincare would have seen if 
he had had access to the public-domain program dstool 
described in Notices 39 (1992), 303-309. Such phase portraits 
are typical for Poincare return maps of non integrable systems 
of classical mechanics with two degrees of freedom. This 
particular picture is produced by iterating a model map 
(x, y) ~ (x + y - E sin(2rrx), y - E sin(2rrx)) with E = 0.154 .... 

value in representative finite-parameter families of 
dynamical systems. 

This formulation raises several questions: "Al
most all" with respect to which measure? In what 
terms can the asymptotic behavior of orbits be de
scribed? What families of dynamical systems are 
"representative"? 

Conceptual Background 
Hyperbolicity 
A central dynamical idea that was developed in the 
1960s and 1970s (by Smale, Anosov, Sinai, and 
many others) was the idea of hyperbolicity. Roughly 
speaking, it means that over a recurrent part of the 
phase space there exist two transverse invariant 
foliations, stable and unstable, that are (respec
tively) uniformly exponentially contracted and ex
panded by the dynamics. This implies that all re
current trajectories are exponentially unstable, 
either in forward or in backward time. Despite 
this instability, the global dynamics of uniformly 
hyperbolic systems turned out to be tractable. At 
the same time, it turned out that these systems are 
quite scarce, not dense in the space of dynamical 
systems on a given manifold (except for the one
dimensional case, as we will see below). For in
stance, Newhouse (1979) discovered that infinitely 
many attracting cycles can coexist for a locally 
generic (in the Baire sense) set of dynamical sys
tems on a compact manifold M (while uniformly 
hyperbolic systems on M can have only finitely 
many attracting cycles) . 

This development indicated that the purely 
topological viewpoint should be replaced by a mea
sure-theoretic one and stimulated a search for 
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some less restrictive notions of hyperbolicity. 
Oseledets-Pesin theory (mid 1970s) developed a 
very general form of "hyperbolicity" of an invari
ant measure J.l . Roughly speaking, this kind of hy
perbolicity means existence of transverse stable 
and unstable manifolds for JJ-typical points, which 
are exponentially contracted and expanded by the 
dynamics but perhaps in a nonuniform way. It in 
particular yields positivity of the leading charac
teristic exponent 

(1) X(J.i) = lim ..!.log IIDfn(x) II > 0 
n-oon 

of almost all orbits of J.l, i.e., exponential instabil
ity of JJ-almost all trajectories. 

But a chaotic dynamical system usually has a 
wealth of invariant measures. What would be the 
best choice? 
SRB Measures 
Consider a dynamical system generated by a 
smooth map f : M - M on a smooth Riemannian 
manifold M . This manifold is endowed with the Rie
mannian measure ,\,which is of course physically 
most natural. According to the above discussion, 
we wish to describe the asymptotic behavior of 
,\-almost all orbits {fnx}~=O· The idea is that this 
asymptotic behavior should be governed by some 
invariant measure. Assume that there exists a com
pactly supported invariant measure J.1 such that: 

• For a set of initial points x E M of positive Rie
mannian measure, the Birkhoff averages weakly 
converge4 to J.i: 

1 n - 1 

- I bfkx - J.1 as n - oo, 
n k=O 

where oy is the delta measure supported at the 
pointy EM; 

• 11 has positive entropy.s 

4The space of measures is regarded as the dual of the 
space of compactly supported continuous functions. 
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Figure 2. Lorenz butterfly and He non swallow. 

Then J.1 is called an SRB measure off, after Sinai, 
Ruelle, and Bowen, who proved that a uniformly 
hyperbolic dynamical system on a compact space 
has finitely many such measures that jointly 
govern-together with finitely many attracting 
cycles-the behavior of ,\-almost all orbits. 

The first property in the definition of SRB mea
sure is tied to the Birkhoff Ergodic Theorem. If an 
invariant probability measure J.1 is absolutely con
tinuous with respect to ,\ (such a measure will be 
abbreviated as "a.c.i.m.") and if J.1 is ergodic in the 
sense that all measurable invariant sets have JJ-mea
sure 0 or 1, then the theorem implies that the first 
property is satisfied. 

If the first property in the above definition is 
satisfied for ,\-a.e. x EM, then J.1 will be called a 
global SRB measure. A map f with a global SRB mea
sure will be called stochastic. 
Low-Dimensional Phenomenon 
The next question is, which families of dynamical 
systems are "representative"? A democratic an
swer would be "the most popular." A natural sci
ence answer would be "those that model important 
phenomena in nature." A purely mathematical an
swer would be either "simplest nontrivial fami
lies" or "generic families." In the course of the ar
ticle we will see that all these approaches actually 
point in the same direction. 

One of the most stimulating discoveries in con
temporary dynamics was the discovery of the 
"Lorenz attractor" (1963). It appeared in an 
innocent-looking system of three ordinary differ
ential equations approximating equations of gas 
dynamics. Computer experiments showed that for 
some parameter values the trajectories of this sys
tem converge to an attractor with an intricate 
structure. It demonstrated that high-dimensional 

5 Entropy measures how chaotic the invariant measure is. 
The notion of SRB measure has not been canonized yet, 
and the reader can find in the literature slightly differ
ent versions of it. 
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phase spaces are not needed in order to encounter 
chaos. 

The next step was made by Henon (1976), who 
suggested a very simple discrete two-dimensional 
model 

(x,y).-.(x2 +c +by,x), (x, y)EIR2 , 

for a Poincare section of the Lorenz attractor.6 
Again, computer experiments showed that for 
some parameter values (e.g., c = -1.4, b = 0.3) the 
orbits of this system converge to a "strange at
tractor". Much later, it was proven by Benedicks, 
Carleson, Lai-Sang Young, and Viana (1990s) that 
there is a positive measure set of parameters (c, b) 
with a tiny b for which the attractor indeed exists 
and supports a global SRB measure. 

If we now let b - 0, the Henon family will de
generate to the one-dimensional quadratic family 
fc : x .... x 2 + c. These reductions suggested that 
the quadratic family can give some clues to a qual
itative understanding of the nature of turbulence. 
At the same timeR. May (1976) suggested the qua
dratic family as a model for population dynamics, 
and this work ignited a great interest in this fam-
il 7 y. 

At this point we have to stop in our search for 
the simplest model for chaotic dynamics: the qua
dratic family cannot be simplified any further. 
Still, it turns out that this family exhibits extremely 
rich properties and sends important messages to 
the bigger world. 

Real Quadratic Family 
Works of Sharkovsky (mid-1960s); Milnor, 
Thurston, and Misiurewicz (mid-1970s); and other 
people demonstrated how rich one-dimensional dy
namical systems can be from the topological and 
combinatorial points of view. Soon afterwards peo
ple started to explore the measure-theoretic pic
ture. 
Regular and Stochastic Behavior 
First, let us restrict ourselves to the parameter 
values c E [ - 2, 114], for which the quadratic map 
fc has a nontrivial invariant interval Ic .s The pa
rameter interval and the dynamical intervals are 
all endowed with the Lebesgue measure .\. For the 
above parameter values two types of measure
theoretic behavior can be described: 

6 An actual Poincare section of the Lorenz attractor looks 
quite different. 

7 Another motivation for studying one-dimensional dy
namics came from KAM theory through the works of 
Arnol'd and Herman on circle dynamics. 

8 For c > 1 I 4, all real orbits of fc escape to oo . For 
c .::; 1 I 4, both fixed points lXc .::; f3 c of fc are real. More
ove r, forc E [- 2, 114], c ~ - f3c and the interval 
Ic = [- f3 c , f3cl is fc invariant. For c < - 2, the critical 
point 0 escapes to oo . One can show that in this case all 
points except a zero measure Cantor set escape to oo as 
well. 
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Figure 3. Real quadratic family as a model of chaos. This picture 
presents how the limit set of the orbit {fF(O)};:;'=o bifurcates as 
the parameter c changes from 114 on the right to - 2 on the left. 
Two types of regimes are intertwined in an intricate way. The 
gaps correspond to the regular regimes. The black regions cor
respond to the stochastic regimes (though of course there are 
infinitely many narrow invisible gaps therein). In the beginning 
(on the right) one sees the cascade of doubling bifurcations. This 
picture became symbolic for one-dimensional dynamics. 

Regular maps. There exists an open set 'R of pa
rameter values c, which are called regular values, 
such that fc has an attracting cycle i5cc = {fk CXc }r~~ 
(as an example, forc E (- 314, 114), fc has an at
tracting fixed point). Consider the attracting basin 
of this cycle: 

D(iXc) = {x E Ic: f2x- i51.c} . 

It turns out that it has full Lebesgue measure in Ic 
(Guckenheimer, 1979) and, moreover, that fc is 
uniformly exponentially repelling on the comple
ment to the basin. The last property shows that reg
ular maps are uniformly hyperbolic in the sense 
of Smale. 

Stochastic maps. There exists a positive measure 
set S of parameter values c, which are called sto
chastic values, such that the map fc has an ab
solutely continuous (with respect to .\) invariant 
measure J1 (a.c.i.m.). This result was proven in 
works of Jakobson (1981) and Benedicks and Car
leson (1985).9 It turns out that in this setting any 

9There had been many previous works constructing an 
a.c.i.m. for particular parameter values. One of the ear
liest was the work of Bunimovich (1970) concerned with 
the sine family, which already contained such key ideas 
as relation to the Renyi expanding map, recovery from 
the contraction near the critical point due to expansion 
near a repel/or, and distortion bounds. 
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a.c.i.m. is automatically a global SRB measure 
(Blokh and Lyubich, 1991). Moreover, the charac
teristic exponent (1) is positive, so that stochastic 
maps are nonuniformly hyperbolic in the sense of 
Oseledets and Pesin. 

The absolutely continuous invariant measure of 
a stochastic map fc is supported on a cycle of in
te~;als vlith disjoint interiors, 

(2) Jo - 11 - ... - lp-l - Jo. 
f f f f 

with the convention that 0 is in Jo. If one selects 
a A-typical point x E Ic, then its orbit eventually 
lands in this cycle and its Birkhoff averages will con
verge to Jl. 

Thus both regular and stochasticlO phenom
ena cannot be neglected in the real quadratic fam
ily. The immediate question is whether these two 
phenomena exhaust everything observable. 

Basic Dichotomy {L4]. For almost every 
c E [-2, 1/4], the quadratic map fc: x ..... x2 +cis 
either regular or stochastic. 

This result can be regarded as a complete qual
itative description of the nature of chaos in the real 
quadratic family, in the sense of the Main Goal of 
Dynamics stated earlier. 

We will see that what is hidden behind this brief 
statement is intricate small-scale properties of the 
"Julia sets" and the "Mandelbrot set", "Mostow-like 
rigidity phenomena", as well as a general version 
of the "Feigenbaum Universality Conjecture". 
Renormalization 
Renormalization is a central concept in contem
porary dynamics. The idea is to study the small
scale structure of a class of dynamical systems by 
means of a renormalization operator R acting on 
the systems in this class. This operator is con
structed as a rescaled return map, where the spe
cific definition depends essentially on the class of 
systems. 

The quadratic family is naturally embedded in 
the space 'U of c2 -smooth unimodal interval 
maps 11 with nondegenerate critical point, consid
ered up to rescaling of their intervals of definition. 
In this setting the definition of renormalization is 
very simple: a unimodal map f is called renor
malizable if it has a cycle of intervals like (2). Then 
the restriction of fP to the central interval Jo is 
again a unimodal map. If p is the smallest period 
of periodic intervals of f, then the map 

(3) Rf = fPifo 

considered up to rescaling of Jo is called the 
renormalization of f. This map can possibly be 

10 The above description of the behavior of typical orbits 
implies that a quadratic map cannot be simultaneously 
regular and stochastic: 'R n S = 0. 
11 A smooth map of an interval to itself is unimodal if it 
has a unique critical point. 

NOTICES OF THE AMS 

renormalizable itself. In this case f is called twice 
renormalizable, and we can consider its second 
renormalization R 2{, and so on. 

In this way we can classify all quadratic maps 
fc (and the corresponding parameter values 
c E [- 2, 1 I 4]) as at most finitely or infinitely renor
malizable. Let :f stand for the set of nonregular 
parruu.eter values that are at most finitely renor
malizable, while 1 stands for the set of infinitely 
renormalizable parameter values. It turns out that 
the set S of stochastic parameter values is strictly 
contained in :f. Thus we arrive at the following clas
sification of the real quadratic maps: 

[-2, 1/4] = 'R u :r u 1, 
u 
s 

with the sets 'R, :J, and 1 disjoint by definition. With 
this decomposition the Basic Dichotomy amounts 
to the following two statements: 

Theorem A. Almost every c E :f is stochastic: 
A(:f" S) = 0. 

Theorem B. Infinitely renormalizable parameter 
values are neglectable: .\(1) = 0. 

Theorem A was proven jointly by the author with 
Marco Martens and Tomasz Nowicki in [L2], [MN], 
while Theorem B was proven by the author in [L4]. 
These results are formulated in purely real terms. 
However, the tools for their proofs came from the 
quite different world of holomorphic dynamics. 

Puzzles, Rigidity, and Invariant 
Measures 
Holomorphic dynamics (iteration theory of holo
morphic maps in the complex plane) was founded 
by P. Fatou and G. Julia in the late 1910s. For a long 
time the subject had been isolated from the rest 
of mathematics and almost forgotten. The situa
tion changed radically by the end of the century. 

In the 1930s classical complex analysis was en
riched with the theory of quasi-conformal maps 
(Grotzsch, Lavrentiev, Morrey, ... ). These maps 
found profound applications to the theory of de
formations of Riemann surfaces, the theory of 
Fuchsian and Kleinian groups (Teicllmiiller, Ahlfors 
and Bers, ... ), and hyperbolic geometry (Mostow, 
Thurston, ... ).In the early 1980s D. Sullivan's in-
sight on the intimate connection between these de
velopments and the Fatou-Julia theory led to the 
revival of holomorphic dynamics. Since then, ideas 
of rigidity and quasi-conformal deformations have 
played a prominent role in the field, and the field 
itself has become an intrinsic part of the theory 
of dynamical systems, analysis, and geometry. 
Julia Sets and the Mandelbrot Set 
Complex quadratic maps have a much richer topo
logical and geometric structure than their real 
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Figure 4. The julia set of the "Fibonacci map" fc : z ~ z2 + c, c = -1.870 ... (see Lyubich and Milnor, 1993) with 
several initial levels of the puzzle. Highlighted are three principal puzzle pieces. 

traces. To see this, just compare the real interval 
with the complex Julia sets depicted in Figure 4. 
Despite the intricate structure of these sets, they 
have a very short definition. 

Near infinity all orbits of any complex quadratic 
map f = fc : z ~ z 2 + c, c E C, escape to oo. De
fine the basin of infinity as the set of all escaping 
orbits: 

Dr(oo ) = {z : fnz- oo as n- oo}. 

The complementary compact set is called the filled 
julia set, K(f) = C ' Dr(oo), and its boundary is 
called the julia set ](f)= oK(f) . It is classically 
known that for a quadratic polynomial, the Julia 
set and the filled Julia set are either Cantor or 
connected depending on whether the critical point 
0 escapes to infinity or not. The parameter values 
c for which the Julia set J(fc) is connected form 
the Mandelbrot set M in the parameter plane (see 
Figure 7). For instance, forcE [-2, 1/ 4], the crit
ical orbit does not escape the interval fc, so that 
the Julia set J(fc) is connected. In fact, 
[-2, 1/ 4] = M n JR. 

If the filled Julia set is connected, then by the 
Riemann Mapping Theorem its complement can be 
conformally uniformized by the complement of the 
unit disk, 

(C, ID, oo)- (C, K(f), oo). 

The images of radial rays and concentric circles 
under this Riemann map are called respectively ex
ternal rays and equipotentials. They form two f-in
variant foliations of C ' K(f) . 

Douady and Hubbard (Orsay Notes, 1984-85) 
suggested analyzing Julia sets by means of cutting 
them into pieces by external rays. An efficient cut
ting procedure was then explored by Yoccoz (1990, 
unpublished). Assume that both fixed points of 
f = fc, c EM, are repelling (for real c this hap
pens whencE [-2, -3 / 4)). It turns out that one 
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of these points, called Oi , is the landing point of 
more than one external ray. Cut the Julia set by the 
rays landing at Oi = Oic , and truncate these rays by 
some equipotential. We obtain a partition of a 
neighborhood of the filled Julia set into several 
pieces. Then take pull-backs of this partition by the 
iterates of f. We obtain finer and finer partitions 
of shrinking neighborhoods of the Julia set into 
pieces (see Figure 4). They form a kind of jigsaw 
puzzle of the Julia picture, and consequently the 
whole procedure became known as the Yoccoz 
puzzle. If we can estimate the sizes and shapes of 
these puzzle pieces, we can get good control of the 
geometry of the Julia set. 
Puzzle Geometry 
The key information is contained in a principal nest 
of puzzle pieces, v0 :J V1 :J V2 :J ... 3 0' which 
comes together with branched double coverings 
9n = f 1n : vn - vn- 1, where In is the first return 
time of the critical orbit to vn- 1. The principal nest 
keeps track of the recurrence of the critical orbit. 

The critical value gnO can land anywhere in 
vn - 1. It is important to distinguish two combina
torial situations, according to whether the critical 
value lands in the topological annulus vn- 1 ' vn 
("noncentral return") or immediately lands in the 
next puzzle piece vn ("central return"); see 
Figure 5. The central return indicates a fast re
currence of the critical orbit, which makes the dy
namics less tractable. Let { nk} denote the sequence 
of levels on which the return is noncentral: 
9n(k)(O) E vnk- 1 ' vnk. 

The geometry of the principal nest can be effi
ciently controlled by the conformal moduli12 of the 

12 Any topological annulus A c C whose boundary com
ponents are not singletons can be conformal/y uniformized 
by a round annulus { z : 1 < I z I < r} . Then by defini
tion mod(A) = log r. It is the only conformal invariant 
of the annulus. 
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n-1 v Combinatorial Rigidity Con
jecture would imply density 
of hyperbolic maps. 

It had been observed by Sul
livan that to prove the Com
binatorial Rigidity Conjecture, 
it would be enough to show 
that any two combinatorially 
equivalent quadratic polyno
mials are quasi-conformally 
conjugate (which nicely fits 

Figure 5. Central and noncentral returns. the spirit of the proof of 
Mostow rigidity). That is what 

topological annuli vn- 1 "- vn. A problematic sce
nario is when these moduli shrink to zero: then we 
lose geometric control of the puzzle. A very nice 
situation is when the moduli grow to oo: then the 
double coverings 9n: vn- vn-1 (which are high 
iterates of a quadratic map) become purely qua
dratic up to a small distortion. It turns out that the 
latter scenario actually takes place on the levels just 
following noncentral returns: 

Theorem 1 ([L 1 ], 1). There exists a constant C > 0 
such that 

The constant C depends only on finite combinato
rial data, and it is, in particular, uniform for all real 
parameter values c E [-2, -314).13 

This result, which may sound a little technical, 
will find numerous applications in what follows. 
Rigidity Phenomenon and Density of Hyperbolic 
Maps 
As we have mentioned before, regular quadratic 
maps can be viewed as uniformly hyperbolic in the 
sense of Smale. 

Theorem 2 ([L 1 ], II). The set 'R of uniformly hy
perbolic maps is dense in the parameter interval 
[-2, 114]. 

There is a deep rigidity phenomenon behind 
this statement intimately related to rigidity phe
nomena in geometry. The Mostow Rigidity Theo
rem tells us that two topologically equivalent com
pact hyperbolic manifolds of dimension > 2 must 
actually be isometric. It was conjectured that a 
similar phenomenon takes place in dynamics: Two 
nonhyperbolic complex quadratic polynomials fc 
and fc' that are combinatorially equivalent14 must 
actually coincide. This Combinatorial Rigidity Con
jecture is equivalent to the famous MLC Conjecture, 
formulated by Douady and Hubbard in their Orsay 
Notes, asserting that the Mandelbrot set is locally 
connected. In both real and complex settings the 

13 For r eal maps a related result was independently ob
tained in [GS]. 

14c ombinatorial equivalence can be naturally defined in 
terms of landing properties of external rays. Topological 
conjugacy implies combinatorial equivalence. 
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is proven in [Ll, II] for real parameter values. The
orem 1 is what allows one to control the quasi
conformal dilatation of a conjugacy between two 
quadratic maps. 
Absolutely Continuous Invariant Measures 
Existence of an absolutely continuous invariant 
measure is related to the rate of expansion along 
the critical orbit, that is, the rate of growth of the 
derivatives IDfn(c)l. It was shown by Collet and 
Eckmann (1983) that the a.c.i.m. does exist if the 
rate is exponential. This criterion was improved by 
Nowicki and van Strien (1988), who replaced the 
exponential rate with the summability condition 

(4) 

Since the strongest contraction occurs near the crit
ical point 0, one should expect that the rate of ex
pansion along the critical point is related to the rate 
of recurrence of the critical orbit. Here is a nice re
sult of this kind: 

Theorem 3 (Martens and Nowicki [MN]). Let 
c E [ - 2, - 3 I 4). If all the returns to the principal nest 
are eventually noncentral, then fc is stochastic. 

In fact, it is shown in [MN] that the assumption 
of the above theorem (together with Theorem 1) 
implies the summability condition (4). 

Parapuzzle Geometry 

To prove Theorem A, we wish to show that the cri
terion of Martens and Nowicki is satisfied for al
most all c E :f. Let us restrict ourselves to the set 
:N c [-2, -314] of nonrenormalizable parameter 
values. The heuristic argument goes as follows. 
Imagine a one-parameter family of return maps 
9n,c : T[' - T['- 1 , c E L, where T[' = V[' n JR. are 
real traces of the puzzle pieces. Imagine that when 
the parameter c runs over the interval L, the crit
ical value 9n,d0) runs through T['- 1 with a more 
or less uniform speed (see Figure 6). Then the 
probability that 9n,d0) lands at T[' (i.e., the prob
ability of the central return) is comparable with 
IT[' I I I T['- 1 1 . But Theorem 1 tells us that the lat
ter is exponentially small, provided that the pre
vious level was not central. By the Borel-Cantelli 
Lemma the probability of infinitely many central 
returns is equal to zero. 
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There is one big assumption in this heuristic ar
gument, namely, that the critical value moves with 
uniform speed through the interval T/}- 1 (which 
is also moving with c). To justify this assumption, 
one needs to prove uniform transversality of the 
two motions involved. With real methods only, 
this would be a desperate problem. However, one 
of the miracles of the complex world is that trans
versality can be obtained for purely topological rea
sons (the Argument Principle). That is how this 
problem is dealt with in [L2]. 

There is a remarkable sinlilarity between the dy
namical pictures of different quadratic maps (Julia 
sets) and the parameter picture of the whole qua
dratic family (the Mandelbrot set). As Adrien 
Douady put it: "You first plow in the dynamical 
plane and then harvest in the parameter plane." 
What is actually done in [L2] is the transfer of the 
dynamical Theorem 1 to the parameter plane. 
Namely, for any k, one partitions the parameter 
plane into "parapuzzle pieces" of level k and shows 
that the conformal moduli between consecutive 
"principal" pieces grow linearly (see Figure 7). This 
gives the desired geometric control of the para
meter interval. 

Universality 
Discovery 
In the mid-1970s a truly remarkable discovery was 
made by Feigenbaum and independently by Caul
let and Tresser. Consider the real quadratic fam
ily x .... x2 + c, and let c decrease from 1/4 to -2. 
In the beginning we observe an attracting fixed 
point, which then bifurcates into an attracting 
cycle of period 2, which then bifurcates into an at
tracting cycle of period 4, etc. (see Figure 3). Thus 
we observe a sequence15 of doubling bifurcations 
Cn converging to a limit parameter value 
c* = -1.401 ... called the Feigenbaum point. With 
the help of a calculator Feigenbaum observed that 
this convergence is exponential: Cn- c* - cp-n, 
where p = 4.669 · · · . This observation was curi
ous, but what was really surprising is that if we take 
a sinlilar family of unimodal maps, say x .... b sin x 
on [0, rr], then we observe a sinlilar sequence of 
doubling bifurcations bn exponentially converging 
to a limit point b* with the same rate : 
lb* - bn I ~ C' p- n, where p = 4.669 · ·· . In other 
words, the rate of convergence appears to be uni
versal, independent of the particular family of uni
modal maps under consideration. 
Renormalization Conjecture 
Motivated by the renorm-group method in statis
tical mechanics, Feigenbaum and Coullet-Tresser 
formulated a beautiful conjecture that would com
pletely explain the above universality. Imagine an 
infinite-dimensional space 'U of unimodal maps, 
and consider the doubling renormalization oper-

15This sequence was first observed by Myrberg (1962). 
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.-central return 
n-1 

Tc 

Figure 6. How the critical value gn,dO) moves through the 
moving interval T!}-1. 

Figure 7. The Mandelbrot set with three principal parapuzzle 
pieces around the Fibonacci parameter value c = -1.870 ... (the 
pieces shrink very fast). 

a torR in this space (see (3) and Figure 8). The con
jecture, now a theorem for a suitably defined 'U, 
asserts that: 

• R has a unique fixed point f *, i.e., a unique 
solution of the Feigenbaum-Cvitanovic equation 
f(z) = 11 - 1{ o f(J.lz) with an appropriate scaling fac
tor J.l. 

• R is hyperbolic at this fixed point; that is, there 
exist two transverse R -invariant manifolds ws and 
wu through f* such that the orbits {Rnf} ,f E W 5 , 

exponentially converge to f*, while the orbits 
{Rnf}, f E wu, are exponentially repelled from 

f* . 
• dim wu = 1. 
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quadratic family 
looking for a "conceptual" 
proof of the Renormal
ization Conjecture. 

Such a proof was given 
in the works of Sullivan 
[S], McMullen [M], and the 
author [L3], consecutively 
dealing with different 
parts of the conjecture.l8 
Namely, Sullivan and Mc
Mullen proved existence 
of the fixed point f* and 
constructed its stable 
manifold W 5 (f*), while 
the author proved hyper
bolicity of R at the fixed 
point and the transver-
sality results. The main 

Figure 8. Hyperbolic fixed point of the renormalization operator. feature of this develop
ment is that it is almost 

• wu transversally intersects the doubling bi
furcation locus ~1, where an attracting fixed point 
bifurcates into an attracting cycle of period 2. 

Sirlce the doubling bifurcations loci ~n of higher 
periods (from 2n to 2n+1) are obtained by taking 
preimages of ~1 under Rn, one can readily see that 
any one-parameter family of unimodal maps (i.e., 
a curve in 'U) that is transverse to ws intersects 
the ~n at the points bn exponentially converging 
to a limit point b* E W 5 , where the rate of con
vergence, p, is just the unstable eigenvalue of 
DR(f*). Thus, it is independent of the particular 
family under consideration. 
Renormalization Fixed Points 
The first, computer-assisted, proof of the Renor
malization Conjecture for the period doublings 
was given by 0. Lanford in 1982. The idea was to 
find numerically an approximation to the solution 
of the Feigenbaum-Cvitanovic equation and then 
to prove rigorously that there exists a true hyper
bolic solution nearby. In this way the original con
jecture was formally checked, at least locally, near 
the fixed paint f * _16 

Still, the nature of the universality phenomenon 
remained mysterious. Also, computer-assisted 
proofs can conceivably handle only a few small 
renormalization periods, while the renormalization 
operator is well defined for arbitrary periods 
(triplings, quadruplings, etc.), not to mention ar
bitrary infinite strings of periods.l7 So people kept 

16This was perhaps the first experience with rigorous 
computer-assisted proofs, which nowadays have become 
quite widespread. 

17More precisely, one should talk about combinatorial 
types of the renormalization rather than periods only. The 
combinatorial type is determined by the ordering of the 
intervals of (2) on the rea/line. 
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completely based on 
methods of holomorphic dynamics. 

Let us discuss the main conceptual ingredients 
of this proof. Fix some combinatorial type, and 
consider the corresponding renormalization oper
ator R defined by (3). Our first goal is to complexity 
it: 

• Quadratic-like maps, introduced by Douady 
and Hubbard [DH], are complex analogues of uni
modal maps. By definition a quadratic-like map is 
a double branched covering f : U ~ U', where 
U <S U' are two topological disks. (The domain of 
f is not invariant!) One can define a renormaliza
tion operator acting on "renormalizable" quadratic
like maps, which extends the renormalization (3) 
of real maps. We will use the same notation R for 
the extension. It is the operator for which the 
Renormalization Conjecture has been proven in the 
above-mentioned papers. 

• Foliated structure of the space of quadratic-like 
maps. Two quadratic-like maps are hybrid equiv
alent if they are conjugate by a quasi-conformal 
map that is conformal almost everywhere on the 
filled Julia set. The space of quadratic-like maps 
with connected Julia set is foliated by the hybrid 
classes. One of these classes (defined without any 
reference to the renormalization) will later serve 
as the stable manifolds of R. The quadratic fam
ily is a global transversal to this foliation [DH], [L3]. 

• A priori bounds give a bound from below for 
mod(U~ " Un), where U~ " Un are the fundamen
tal annuli of quadratic-like maps Rnf : Un ~ U~. 
They imply compactness of the orbit {Rnf}~;o of 
an infinitely renormalizable map f. This is the only 
part of the proof that relies on the assumption that 
f is real [S]. 

• Teichmii.ller theory of Riemann surface lami
nations. Sullivan's approach to the fixed point 

18see [L3] for a more detailed historical account. 
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problem was to argue that the 
renormalization operator 
strictly contracts the "Teich-
miiller metric" in an appro
priate space of conformal ob
jects associated with 
quadratic-like maps [S] . 

• McMullen towers are geo
metric limits of rescalings of 
an infinitely renormalizable 
quadratic-like map f with 
a priori bounds. A tower is 
called quasi-conformally rigid 
if it does not admit nontrivial 
quasi-conformal deforma
tions. McMullen has proven a 
result on quasi-conformal 
rigidity of towers, which im
plies that the orbit {Rnf}~=O 
converges to a unique fixed 
point f* of R, [M]. This gives 
an alternative approach to the 
fixed point problem. 

quadratic family 

~ -2 

Space of unimodal maps 

In fact, rigidity and uni
versality are two ways of look
ing at the same phenomenon. 

• Combinatorial rigidity. 
The rigidity phenomenon in 
holomorphic dynamics was 
discussed above. The Rigidity 

Figure 9. Full renormalization operator. Highlighted are the "renormalization windows" 
of renormalizable quadratic maps with the same combinatorics. Of course, there are 
infinitely many windows and corresponding renormalization strips. The dots indicate 
renormalization fixed points. 

Theorem of [Ll] can be applied to certain complex 
maps as well. In this form the theorem implies, in 
particular, that if a complex infinitely renormaliz
able (under R) quadratic-like map f has a priori 
bounds, then f belongs to the hybrid class J{ (f * ) 
of the renormalization fixed point f* . 

• Schwarz Lemma in Banach spaces. Using this 
tool, one can detect for a topological reason that 
R is exponentially contracting on J{(f* ) [L3]. 

• Small Orbits Theorem. This is a tool allowing 
one to prove that R is transversally expanding at 
f * . Namely, the lack of expansion would imply ex
istence of a "small orbit" {Rnf} ~=O arbitrarily close 
to f* that would not belong to J{(f* ). This would 
contradict the combinatorial rigidity st,lted above. 
This completes the proof of hyperbolicity of R at 
the fixed point f* [L3]. 

• Argument Principle. As we have already 
mentioned, this phenomenon of the complex world 
gives one a tool to prove diverse transversality 
results, in particular, the last part of the Renor
malization Conjecture [L3]. 

Full Renormalization Horseshoe 
Let us now consider the renormalization operator 
R for all combinatorial types simultaneously. It can 
be regarded as defined on infinitely many "hori
zontal" strips of the space of real quadratic-like 
maps, one strip for each combinatorial type (see 
Figure 9). According to the previous discussion, 
each of these strips contains a hyperbolic fixed 
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point. It turns out that these points are actually uni
formly hyperbolic and, even more, that the renor
malization operator has a global uniformly 
hyperbolic structure. 

Theorem 4 {L4]. The full renormalization opera
torR has a uniformly hyperbolic invariant subset 
5'1. whose points represent all possible two-sided 
strings of combinatorial types. 

This statement encodes diverse universality 
properties of the bifurcation sets in one-parame
ter families of unimodal maps. In this way uniform 
hyperbolicity of an infinite-dimensional operator 
sheds light on the dynamics of one-dimensional but 
highly nonhyperbolicmaps. In particular, it allows 
one to complete the proof of the Basic Dichotomy. 

The proof of Theorem 4 requires all the ma
chinery described above (puzzle and parapuzzle 
geometry, rigidity theorems. Schwarz Lemma, ... ) 
plus several extra ingredients like uniform a priori 
bounds for real infinitely renormalizable maps with 
arbitrary combinatorics [LS], [LY], rigidity of towers 
with "essentially bounded combinatorics" (related 
to the saddle-node bifurcation) [H], and a "Shadowing 
Theorem" generalizing the Small Orbits Theorem to 
arbitrary combinatorics [L4]. 

Theorem B is a simple corollary of Theorem 4. 
Namely, using some standard hyperbolic machin
ery, one shows that points f E 5'1. are not density 
points in the unstable manifolds wu(f) . Then this 
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property is transferred to the quadratic family by 
means of the holonomy along the stable foliation. 
By the Lebesgue Density Theorem, .\(1) = 0. 

Perspective 
Why is the quadratic family actually representative, 
from the mathematical viewpoint, in one-dimen
sional dynamics? The reason is that it is a global 
transversal to the foliation of the space of (non
regular) smooth unimodal maps into topological 
classes.l9 This gives a very good chance to extend 
the above results from the quadratic family to 
generic families of smooth unimodal maps. There 
is a beautiful interplay between holomorphic and 
smooth dynamics that can be efficiently exploited 
to achieve this goal. Active work in this direction 
is already under way. Let us mention the work of 
0. Kozlovsky extending the result on density of 
hyperbolic maps from the quadratic family to 
the space of real analytic (and hence cr-smooth) 
unimodal maps, and the program carried out by 
W. de Melo with his collaborators on the proof of 
the Renormalization Conjecture for smooth uni
modal maps. (A very different program based upon 
purely real methods has been carried out by 
M. Martens.) Very recently the Basic Dichotomy 
has been extended to arbitrary nontrivial families 
of real analytic unimodal maps with nondegener
ate critical point (joint work of the author with 
Artur and Welington de Melos). These develop
ments give good reason to believe that it will not 
take long to bring one-dimensional dynamics to 
completion. 

There is a parallel program in holomorphic dy
namics. Here the main problem is to prove the 
MLC Conjecture (local connectivity of the Man
delbrot set), which is equivalent to the Combina
torial Rigidity Conjecture. This result would imply 
density of hyperbolic maps in the complex qua
dratic family. 

In two-dimensional dynamics there is an in
tense exploration of the dynamics in the Henon 
family, both the real one mentioned above and 
the complex one (Hubbard, Siboni, Bedford and 
Smillie, ... ). Unlike the one-dimensional realm, the 
real and complex worlds have not yet merged in 
dimension two. A principal reason is that confor
mal and holomorphic are very different concepts 
in higher dimensions. This is one of the most in
teresting problems to be addressed. 

The following strong conjecture was formu
lated by Palis [P]: 

Conjecture. For a typical (in the sense of 
Kolmogorov) smooth dynamical system on a finite 
dimensional manifold, there exist finitely many 
attracting cycles and finitely many SRB measures 
that govern behavior of almost all orbits. 

19 This statement has been made rigorous in some settings, 
but not yet in full generality. 
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Even for diffeomorphisms in dimension two this 
looks like a project for the whole twenty-first cen
tury. The future will show whether the "theory of 
chaos" can give such a comprehensive answer to the 
problems of dynamics. 
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The Slow Revolution 
of the Free 

Electronic Journal 

I t was supposed to be here by now, that glori
ous electronic future of scholarly commum
cation. In the 1990s there was talk of the col
lapse of publishing empires, of packing all of 
human knowledge onto a few huge hard disks, 

and of everything being clickable from everything 
else. Well, it has not quite happened that way. The 
publishing empires are still there, most of human 
knowledge is still stored on paper, and the average 
number of clicks it takes to go from one Web page 
to another is holding steady at nineteen. 

Nevertheless, there is a revolution taking place in 
electronic publishing of mathematics, even if it is 
occurring more slowly than some of the prophets 
thought. The past seven or eight years have seen 
the birth of around thirty-five mathematics jour
nals that are available free of charge and published 
on the Web. These are journals run independently 
by mathematicians, without the support that pub
lishers have traditionally provided. Though it is be
coming more commonplace and more accepted in 
the mathematical community, this mode of journal 
publishing does not seem poised to take over tra
ditional publishing, at least not immediately. How
ever, it does provide a flexible alternative that has 
some distinct advantages over conventional pub
lishing. 

Publishing a free electronic journal is both 
hard and easy, as the following four brief portraits 
indicate. These portraits bring out many of the 
challenges that these journals face in establishing 
themselves in the already crowded world of math
ematical publishing. 

Allyn jackson is senior writer and deputy editor of the 
Notices. Her e-mail address is axj@ams. org. 
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Allyn jackson 

Electronic journal of Combinatorics 
At a conference in 1994 Neil Calkin, now of Clemson 
University, and Herbert Wilf, of the University of 
Pennsylvania, discussed the possibility of starting 
a free electronic journal in the field of combina
torics. The time seemed right, and "it was easy 
to do," Calkin remarked. In that same year the 
Electronic journal of Combinatorics published its 
first papers. It is now one of the most successful 
free electronic journals, with a reputation that 
attracts some of the best papers in combinatorics 
and competes well with traditional print journals 
in that area. 

As with many electronic journals, two things in 
particular made the startup simple: the wide avail
ability of e-mail and the pervasiveness of Tpc. The 
journal might not have prospered had the techni
cal implementation proved onerous. However, the 
key to its success lies, as with any new journal, 
whether print or electronic, with the makeup of the 
editorial board. "Herb Wilf knew all the right peo
ple," Calkin noted. "He persuaded good people to 
serve on the editorial board and to submit good 
papers." Early on they announced the founding of 
the journal at a couple of major meetings in 
combinatorics and made a point of mentioning it 
to colleagues. For the last few years about one 
thousand people have subscribed to the journal's 
e-mail notification service, which sends out 
abstracts of new papers being posted. The journal 
publishes about fifty papers per year and has a 
rejection rate of around 50 percent. 

Authors submit manuscripts in various dialects 
of TEC by e-mail or by FTP (File Transfer Protocol). 
Communication with authors and referees and 
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within the editorial board is also carried out in 
e-mail. Once a manuscript is accepted, the author 
is asked to add a few lines ofT:@( code that adjusts 
things like the page size and identifies the paper 
as appearing in the Electronic journal of Combi
natorics. Once that step is done, the paper is 
posted on the journal's Web site right away. At 
first p apers were available only in T:@( source and 
dvi (device independent) formats; today PostScript 
and PDF (Portable Document Format) are available 
also. 

All papers go through the hands of one of the 
three editors in chief, of whom Wilf is one. These 
editors keep all of the records about the status of 
submissions and refereeing. Calkin is one of the 
two managing editors, who take over once papers 
are accepted: they communicate with the author 
on the final version to be posted, they update the 
journal files, and they maintain the Web site. In this 
regard, Calkin explained, the role of the managing 
editors is to do "what a publisher would do." How
ever, the amount of work is less because the 
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managing editors do no copyediting of the papers, 
and they do not insist that all papers be put into 
a uniform format. Indeed, glancing at some of the 
papers on the journal's Web site, one can easily see 
variations in the style of the papers' titles, the way 
the authors' names are presented, and so forth. 
Another task for the managing editors is to fix 
papers that do not compile properly in T@:; Calkin 
said that difficult cases arise three or four times 
a year. 

One concern many have raised about electronic 
journals is the durability of the electronic formats 
in which they are stored. A canonical example is 
the loss of Internal Revenue Service data from the 
1950s, which was stored on Univac tapes. The only 
Univac machines around today are museum pieces. 
Something similar happened to one mathematician 
who can no longer open the electronic file con
taining his 1989 doctoral thesis because it was 
written using software that is obsolete today. Calkin 
agreed that durability of storage formats 
is a legitimate concern, but, precisely because 
people are worried about it, he believes it will be 
adequately addressed. "It will be an ongoing prob
lem," he said, "but there will be incentives to have 
ongoing solutions." When PDF became available, he 
noted, the Electronic journal of Combinatorics con
verted all of its papers into that format, and "it was 
relatively painless." He believes that creators of new 
electronic formats will have an incentive to make 
conversion from old formats just as easy. 

Documenta Mathematica 
Documenta Mathematica was founded in 1995 by 
the Deutsche Mathematiker Vereinigung (DMV, 
German Mathematical Society) on the initiative of 
Ina Kersten of UniversWit Gottingen, who was DMV 
president at the time. "She was and still is very 
much convinced that mathematicians should take 
publishing into their own hands, at least to some 
extent," explained Peter Schneider of UniversiUit 
Munster, who now serves as one of the three 
managing editors for the journal. The other two 
are A. K. Louis of Universitat des Saarlandes and 
Ulf Rehmann of Universitat Bielefeld, who serves 
as the technical managing editor. 

Documenta Mathematica became especially well 
known in the international mathematical commu
nity after the journal published as a special issue 
the proceedings of the International Congress of 
Mathematicians (ICM) that was held in Berlin in 
August 1998. The first two volumes of the pro
ceedings, containing writeups of the section lec
tures, were handed out to ICM participants as they 
registered; previously it had taken months for ICM 
proceedings to appear. This feat was achieved 
largely through the efforts of Rehmann, who had 
about two weeks to generate the 2,200 pages 
containing the 160 papers presented at the Con
gress. He said the process went smoothly thanks 
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to the easy-to-use style files that he developed for 
Documenta Mathematica. The style files are fairly 
small and general, and they accept four different 
dialects of TJ!X. Therefore "it is very easy to au
tomatize the production of the papers in a uniform 
format," Rehmann explained. 

Documenta Mathematica has grown steadily 
over the years, with fifteen papers published in 
1997 and about thirty expected for 2000. Most 
manuscripts arrive in e-mail. The journal uses a 
password-protected server, 
accessible by the editors, to 
store all the papers and 
records of their status. Once 
a paper is accepted, 
Rehmann adds the style file 
in case the author has not 
done so and runs the 
paper through a spell 
checker; no other form of 
copyediting is per
formed. The paper is 
sent to the author for a 
final proofreading be
fore it is posted on the 
journal's Web site. Au
thors are required to 
sign a copyright agree
ment that gives the right of publi-
cation to the journal and permits authors 
to publish the papers elsewhere, with the 
stipulation that they cite original publica
tion in Documenta Mathematica. With re
gard to this copyright arrangement, Docu
menta Mathematica resembles most other 
free electronic journals. 

One possible danger for such journals is 
dependence on the initiative of a small group 
of individuals: if, for whatever reason, they 
stop working on the journal, it could die out. 
"For this reason I find it important that an in
stitution like the DMV is behind" Documenta 
Mathematica, said Schneider. The journal is run 
independently of the DMV, but the society has the 
responsibility of appointing managing editors. In 
addition, the library at UniversWit Bielefeld has 
promised to archive the journal indefinitely. Nei
ther the DMV nor the university provides direct fi
nancial support for Documenta Mathematica. The 
work of all the editors is donated, and the journal 
uses computing resources already on hand in the 
mathematics department at the university. A small 
profit was made on the sales of the ICM proceed
ings, and a print version of the journal is available 
at a modest cost. 

Electronic journal of Linear Algebra 
The International Linear Algebra Society (ILAS, 
originally called the International Matrix Group) 
was founded in 1987 as a professional society 
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for mathematicians working in linear algebra. 
Today liAS has about five hundred members world
wide, holds an annual meeting, and awards prizes. 
Daniel Hershkowitz of Technion in Haifa, Israel, 
has been closely involved in ILAS since its found
ing and created the society's Web site. 

In 1996 ILAS founded the Electronic journal of 
Linear Algebra, with Hershkowitz and Volker 
Mehrmann of Universitat Chemnitz as editors in 
chief (Mehrmann stepped down after three years). 
Hershkowitz created the software that automates 

many of the journal operations, such as keeping 
track of the status of submissions, 

posting accepted papers, up
dating the tables of contents 
and index, and preparing an-
nouncements for the journal's 
mailing list. Hershkowitz is also 
deeply involved in the content of 
the journal and handles the refer
eeing of perhaps half of the pa
pers submitted; the other half are 

handled by members of 
the board of associate 
editors. These editors 
can reject papers with
out consultation with 
the editor in chief, but 
only the latter has au
thority to accept pa
pers. 

Once a paper is 
accepted, it is 
turned over to the 
associate manag
ing editor, Daniel 
Szyld of Temple 
University. A 

~ paper can be 
·-··"· submitted in any 
format so long as it is 

readable by the editors. However, once 
accepted the paper must be put into Jt.TEX and 
must use certain style files that produce a uniform 
look for all the journal papers. Usually authors can 
carry out this step themselves, but if they have trou
ble, Szyld helps out. He also handles copyediting, 
updating of references, sending of proofs to au
thors for approval, and preparation of the final 
PostScript and PDF files for posting. All of these 
tasks became rather burdensome, and for a while 
Szyld got help from a graduate student. Now ILAS 
pays for a professional copyeditor to help Szyld 
from time to time. Szyld estimates that the aver
age paper might take perhaps eight to ten hours 
of postacceptance processing and that this step 
usually takes about a week or two. 

What if a computer crash wiped out the journal's 
files? To forestall such a disaster, the Electronic 
journal of Linear Algebra, like many other electronic 
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journals, has mirror sites in several places around 
the world. These sites update themselves 
automatically by communicating with the central 
site at Technion on a daily basis. In addition, the 
journal files are stored electronically (and will soon 
be stored on CD-ROM) at the Library of Congress 
and at the library of Temple University. Sometimes 
reversion to paper also provides an additional 
backup: The first four volumes of the Electronic 
journal of Linear Algebra were produced in a pa
per version that was sent to anum-
ber of libraries for -
archiving. 
Hershkowitz 
noted that paper 
provides a sense 
of permanence 
and security for 
those who worry 
that someday the 
electronic files 
might disappear or 
become inaccessible. 
These worries are 
largely misplaced, he 
believes, as many far 
more critical things, 
such as programs for 
nuclear weapons, are 
computerized today. 
"The immediate fate of the world de
pends on computers," he said, "and 
the systems have been reliable." 

New York journal of 
Mathematics 
The New York journal of Mathe_ 
matics, published at the State Uni
versity of New York at Albany, 
was launched in 1994 as the first 
free electronic journal covering 
all areas of mathematics. It received tWo small 
three-year grants from the university to support 
the purchase of computers to run the journal. The 
journal differs from many other free electronic 
journals in the sophistication of its Web site and 
the amount of care devoted to individual papers. 
The journal's home page strikes a high-tech note 
with an animated logo showing Boy's surface ro
tating above and reflecting onto the acronym for 
the journal, NYJM (for those with slow Web 
browsers there is also a "no frills interface"). 

One can download a paper in a variety of formats, 
including PDF and hypertext dvi, and these two ver
sions contain embedded links. There are internal 
links, from the authors' names to their affiliations 
given at the end of the paper, from a mention of a 
theorem to the statement of the theorem, from 
references in the paper to the bibliography, and so 
forth. There are also external links, which lead from 
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references in the bibliography to their entries in 
the online versions of Mathematical Reviews or 
Zentralblatt and sometimes to the papers them
selves when those papers are available on the Web. 
Each paper also has a "links page", which connects 
readers to reviews of the paper or related works that 
were published after the paper appeared. The links 
page also provides access to computer programs or 
other resources related to the paper. 

Most free electronic journals do not provide 
such elaborate linking because the links are 
quite time consuming to add. The editor in 
chief of the New York journal of Mathemat
ics, Mark Steinberger, said that much of the 
work of embedding links into papers has 
been automated and takes about sixty to 
Clinety minutes per paper. In fact, he noted, 
this task actually takes much less time than 
copyediting and fixing TEX or PostScript 
files that do not work properly. John Ran
dall of Rutgers University, who serves as 
consulting editor for the journal, worked 

with Steinberger on the software de-
velopment and Web 
design and trouble
shoots many of the 
technical problems 
that arise. The assis
tant managing editor, 
Timothy Kohl, who is 
the computer consul
tant for the mathemat-
ics department at Boston 
University, created and 
manages the journal's 
search engine. 

Since 1997 Steinberger 
has also produced the elec
tronic version of the Pacific 
journal of Mathematics, an 
independent journal pub
lished on a nonprofit basis. 
The journal's producer, In
ternational Press, pays Stein

berger for this work and also pays for the Pacific 
journal to share Web space with the New York 
journal and to use the latter's full-text indexer. 
Steinberger's work led to a change in the publica
tion process of the Pacific journal. At first the 
electronic version and the print version were pro
duced using separate files. In adding internal links 
to the papers, Steinberger caught many errors in 
cross-references and labels, but the corrections 
could only be made in the electronic version. Today 
the files Steinberger generates are also used to 
produce the print version. 

Discontent over High Journal Prices 

Inseparable from the phenomenon of free elec
tronic journals is an issue familiar to mathemati-
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cians everywhere: rising journal subscription 
prices. For more than a decade the increasing cost 
of scholarly journals has put mounting pressure 
on journal budgets for academic and institute 
libraries all over the world, leading to cancellation 
of subscriptions and threats to the quality of many 
collections. A May 2000 report of the Association 
of Research Libraries stated bluntly: "The in
creasing volume and costs of scholarly publica
tions, particularly in science, technology, and 
medicine, are making it impossible for libraries and 
their institutions to support the collection needs 
of their current and future faculty and students." 
The report goes on to encourage academic faculty 
to avoid submitting their work to high-priced 
publications when lower-priced alternatives are 
available. 

While mathematicians have long been aware of 
the increasing prices of many mathematics jour
nals, data about those prices have not always 
been easy to obtain. One survey that was widely 
circulated in the mathematical community and 
beyond was carried out by Robion Kirby of the 
University of California, Berkeley; the survey first 
appeared in 1997 and was updated in 2000.1 The 
Notices has in the past carried journal price sur
veys, but dropped the practice after threats of 
legal action that claimed the surveys amounted to 
unfair advertising. Recently the AMS published a 
journal price survey on its Web site.2 Glancing 
through these surveys, one can easily see where the 
discontent over journal prices comes from. 

Nowadays nearly all mathematicians type their 
papers in a dialect of Tp(. Much of their communi
cation about research is carried out electronically: 
papers are circulated in e-mail, posted on Web sites, 
or placed in preprint archives . Communication 
among journal editors, authors, and referees is nearly 
always carried out electronically, even in the case 
of traditional print journals, and many journals are 
produced using author-prepared T};X files, at least 
as a starting point. As the use of electronic com
munications became more widespread among math
ematicians and as journal prices continued to 
rise, many began to question the necessity of the 
services traditional publishers provide, such as 
copyediting and formatting of papers. In fact, some 
felt that by setting journal prices so high, some 
publishers were actually inhibiting scholarly 
communication rather than enabling it. These are 
the kinds of concerns that motivated many who 
started free electronic journals. 

1 Kirby's survey is available at http: I lwww. math. 
berkeley.edul-kirbyljournals.html. 
2 The Web address for the survey is http: I l www . ams. 
orglmembershipljournal-survey.html . 
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Web "ddr~sses of Journals 
Listed below are the addresses for the main Web sites of the 
free electrqnicjourr1als mer1tior1ed in this artiCle. The jourri~ls 
typicagy have one or more qp;rror sites linked to the main sit~s. 

Why So Few? 
There are around 675 mathematics journals in 
all, and only about 3 5 of these are free electronic 
journals. Computing power is generally not an 
obstacle to starting electronic journals, which can 
easily be run on computer systems typically found 
in academic mathematics departments. What is 
more, many of the established electronic journals 
are willing to share the software they have devel
oped, making startup of a new electronic journal 
easier. So why aren't there more free electronic jour
nals in mathematics? There are a number of rea
sons. One is simple: There are already a great many 
journals. New journals, whether print or electronic, 
face stiff competition for good papers and for 
good people for their editorial boards. Kirby was 
a driving force behind Geometry & Topology, a 
free electronic journal launched in 1997 (with a 
print version sold at cost). From the start the jour
nal aimed to have standards equal to those of the 
best print journals, he said, but it is a struggle. "If 
we reject too many papers and have too high a stan
dard, then we may not get enough papers to get 
over the threshold," he explained. "If we have a 
somewhat lower standard, then we label ourselves, 
by our demonstrated standards, as not quite at the 
top. So we have to keep hustling." In this regard, 
Geometry & Topology faces the same kinds of 
growing pains as does any other new journal. 

Another reason there are not more free elec
tronic journals is that they require a good deal of 
work to run. Computers have streamlined many 
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journal operations, such as communication with 
authors and referees, and have automated tasks 
like preparing indexes and tables of contents. How
ever, much of the work that needs to be done after 
papers are accepted cannot be automated, such 
as fixing TEX files that do not work or redrawing 
figures that do not display properly. While some 
journals forego copyediting because it is too time 
consuming, some editors believe copyediting is 
important, especially if they receive many papers 
from authors whose native language is not English. 
Indeed, in examining the editorial structures of free 
electronic journals, one nearly always finds math
ematicians or sometimes mathematics graduate 
students who handle only postacceptance pro
cessing of papers; in other words, they perform the 
tasks that publishers traditionally have performed. 
Kirby wryly noted that, just as TEX "converted 
mathematicians into typists," so electronic journals 
are converting them into publishers. 

By keeping the entire operation in the hands of 
mathematicians, free electronic journals offer un
precedented freedom, control, and independence. 
But there are also some concerns. One is whether 
the model of free electronic journals would scale 
up well. In a letter to the editor in this issue of the 
Notices, Hans Schneider discusses the print jour
nal for which he has served as an editor in chief 
for almost thirty years, Linear Algebra and its 
Applications, published by Elsevier. In 1999 this 
journal handled around 500 submissions and pub
lished around 300 papers, for a total of 5,000 
pages. By contrast, the Electronic journal of Linear 
Algebra, also mentioned in Schneider's letter, had 
in 1999 about 40 submissions and published about 
12 papers, for a total of 150 pages. A journal the 
size of Linear Algebra and its Applications "re
quires a professional technical support staff and 
a trained secretarial staff," Schneider writes. "It 
would be quite unrealistic to attempt to produce 
a journal of this size by voluntary labor, even if 
supplemented by some paid part-time help." 

While the realities of large-scale journal pro
duction may mean that free electronic journals 
will remain small, there seem to be no barriers 
when it comes to quality. At first electronic jour
nals suffered from perceptions that they were of 
lower quality than print journals. However, this per
ception has mostly disappeared and is probably not 
hindering the establishment of more free elec
tronic journals. To the extent that the perception 
remains, it is probably based on the fact that all 
electronic journals are less than ten years old and 
thus have not had enough time to work their way 
up to the level of the very top journals. There are 
various considerations a mathematician might take 
into account when deciding where to submit a 
paper, and selecting a journal of maximal quality 
is always an important one. By contrast, journal 
price has not been a consideration, though this 
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may be changing. For example, Kirby noted that 
in the competition for good papers Geometry & 
Topology does better against high-priced journals 
than against lower-priced ones. In addition to jour
nal quality, authors also think about visibility. 
Many would likely agree with a remark of Andrew 
Granville of the University of Georgia: "I would 
not submit my very best work to an e-journal, as 
I don't think it would receive the same wide 
general readership as the best paper journals." On 
the other hand, he noted that he would not 
hesitate to send a good paper to a journal like the 
Electronic journal of Combinatorics, which has high 
standards and is widely read among those work
ing in that area. 

A final reason for the relatively low number of 
free electronic journals comes back to the theme 
of rising journal costs. Establishing a free elec
tronic journal has no direct effect on the prices of 
high-cost journals (though in the long run there 
may be an influence). Some might dream of 
converting high-priced print journals into free elec
tronic ones, but this is not as easy as it sounds, 
given the complications of editors' contracts and 
publishers' ownership of journal names. However, 
in the past few years there were two cases, one in 
computer science and one in ecology, in which the 
editors and editorial boards of high-priced journals 
resigned and started up new journals produced by 
less-expensive publishers. Nothing similar has yet 
happened in mathematics, but there are cases in 
which editorial boards of mathematics journals 
have discussed opting for less-costly publishers. 

Communicating Mathematics on the Web 
It is a little surprising to find that papers in elec
tronic mathematics journals usually look just like 
papers in print journals. Indeed, the expectation 
is clearly that readers will download papers and 
print them out rather than read them on-screen. 
So although electronic journals take advantage of 
efficient storage and accessibility, most do not 
offer many capabilities, beyond simple search func
tions, that the electronic environment offers-and 
authors are not demanding these capabilities. For 
example, Electronic Transactions on Numerical 
Analysis, published at Kent State University, has en
couraged authors to include interactive supple
ments to their papers. However, only a couple of 
papers have included such supplements, and one 
of these papers had as a coauthor the journal's 
founder and one of its editors in chief, Richard S. 
Varga. Because it gets some financial support from 
the university, the journal is able to offer authors 
technical assistance in developing these supple
ments. Though there have been few takers to date, 
Varga said he expects interest in interactive 
supplements to grow, because they provide use
ful enhancements to articles. 
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One development that could help electronic jour
nals better exploit the potential of Web publishing 
is MathML, a new language for presenting mathe
matical documents on the Web. Nowadays electronic 
journals are confined to offering papers in TEX, 
dvi, PDF, and PostScript formats. Ordinarily, users 
download these files and open them with a piece of 
software separate from the Web browser. The usual 
language for creating Web documents, HTML 
(Hypertext Markup Language), has very limited 
capacity for displaying mathematics, and most 
mathematical expressions and symbols must be 
imported as graphics. MathML, which has been 
under development by an international committee 
for around five years, aims to solve this problem 
by providing a way of presenting the full range of 
mathematical expressions and symbols directly on 
the Web. In addition, MathML can capture mathe
matical content so that, for example, one can 
encode x2 as a mathematical expression and not 
simply as "x superscript 2". Mathematical expres
sions are therefore searchable in MathML and can 
be cut and pasted into mathematical calculation 
software. 

The fact that MathML is an application in the 
XML (eXtensible Markup Language) family means 
that MathML adheres to the developing standards 
of the Web. This also means that MathML is too 
verbose to be used directly for writing mathe
matics papers in the way that mathematicians use 
TEX. Authors would either have to use a program 
to convert T.J?( files into MathML, or they would have 
to use a MathML authoring tool. MathML is not 
usable in the most commonly available commer
cial Web browsers, though prototype support for 
MathML is available. For these reasons, plus the fact 
that MathML is not yet ready for widespread use, 
most of the electronic journal editors interviewed 
for this article did not express much interest in 
using MathML in their journals. Many indicated 
they would offer MathML should it come into 
widespread use, but for now seemed content to 
stick with TEX. PostScript, and PDF. 

It seems clear that new technological develop
ments are needed before major changes occur 
in how mathematics is presented in electronic 
journals. In 1996 the National Science Foundation 
awarded a grant to the Mathematical Association 
of America to launch a new journal called Com
munications in Visual Mathematics (http: I / www. 
geom. umn. edu/-dpvc/CVM/). The goal was to ex
periment with the use of interactive computer 
graphics and hypertext publishing tools to present 
mathematics on the Web. A prototype issue was 
created by Thomas Banchoff of Brown University 
and Davide Cervone of Union College; Cervone is 
the creator of the logo for the New York journal 
of Mathematics. The articles are not presented in 
the traditional "linear" fashion of most mathe
matical exposition, but instead contain extensive 
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hypertext links intended to allow readers to pur
sue what most interests them or best suits their 
background. In addition, many of the papers in
clude animations or interactive demonstrations. 
The journal's progress has been stalled by the lack 
of development of the technological tools neces
sary to produce easily these kinds of articles. Until 
such tools are available among mathematicians, 
Banchoff explained, few authors will put in the time 
and effort required. 

The mathematicians who are creating and run
ning free electronic journals are helping to chart 
a course for the future of mathematical commu
nication. At the same time, they are pursuing a 
vision of unfettered access to mathematical 
research. "One great strength of e-journals is that 
they reach everyone with access to the Web," noted 
Herbert Wilf, a founder of the Electronic journal of 
Combinatorics. Free electronic journals are 
available to Third World countries, small teacher's 
colleges, nonelite universities, high schools, in
dustrial and government laboratories, and others. 
"The number of institutions that can afford to 
have a large collection of research journals on 
hand is very small," Wilf noted. "This democrati
zation of information is one of the revolutionary 
abilities of the Web." 
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Nathan Jacobson 
(1910-1999) 

Georgia Benkart, Irving Kaplansky, Kevin McCrimmon, 
David]. Saltman, and George B. Seligman 

When a colleague was explaining how a mathe
matician can be recognized to have reached the 
summit of recognition by his peers, he used the 
metaphor, "He has become part of the furniture." 
That is, his contributions have become a part of 
the daily vocabulary and working equipment of 
many of us. Such is certainly the status of Nathan 
Jacobson. As my fellow authors will show more 
specifically, he earned his dominance by recasting 
whole theories of algebraic systems and by in
sisting on the module-theoretic viewpoint in their 
study. His expository and research monographs 
and his ambitious textbooks have indebted a 
worldwide community to him for strong and 
articulate leadership. The authors use this oppor
tunity to remind us of some of the ways his ideas 
have shaped our thought. 

"Jake", the name all used, died on December 5, 
1999, at the age of eighty-nine. Extensive autobi
ographical material is to be found in the "Personal 
History and Commentary" that he wrote in seven 
installments in his Collected Mathematical Papers 
[B 14], published in three volumes by Birkhauser in 
1989. I recommend these passages both for more 
details on his personal life and for his comments 
on the development of his mathematical work. In 
this segment of the present article I provide a 
sketch of his career. 

His "official" birth date was September 8, 1910, 
but Jake maintained that the correct one was 
October 5. His father emigrated to Nashville, 
Tennessee, when Jake was five, leaving the family 
in Poland until he was well enough established to 
bring them over. The First World War was nearing 
its end when Jake, his brother, and his mother 
were able to board a Dutch ship with help from the 

George B. Seligman is professor of mathematics emeritus 
at Ya le University. His e-mail address is se l i g@ 
math. yale. edu. 
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Hebrew Immigrant Aid Society. After a few months 
in the rear of his father's Nashville grocery, Jake 
and his family moved to Birmingham, Alabama, and 
then, in 1923, to Columbus, Mississippi. Jake grad
uated from the S. D. Lee High School in Columbus 
in 1926. He entered the University of Alabama 
that fall, intending to follow a maternal uncle into 
law. 

While following a pre-law program, he took all 
mathematics courses available. The notice of his 
professors was attracted to the extent that in his 
junior year he was offered a teaching assistantship 
in mathematics. Two of these professors, Fred 
Lewis and William P. Ott, were always remembered 
fondly as having inspired him to turn to a career 
in mathematics. With their advice he applied for 
graduate study to Chicago, Harvard, and Princeton, 
accepting an offer of a "research assistantship" 
at Princeton. The stipend ($ 500) fell just a little 
short of the bill for tuition, room, and board, but 
the following years saw increases to levels that he 
described as "a substantial surplus over living 
expenses." 

His dissertation Non-commutative Polynomials 
and Cyclic Algebras, with J. H. M. Wedderburn as 
advisor, was accepted for the Ph.D. in 1934. How 
his time in Princeton and subsequently at the 
Institute for Advanced Study led to what became 
his leadership in the algebraic theory of Ue alge
bras is described below by Irving Kaplansky and 
Georgia Benkart. 

Emmy Noether had taken a position at Bryn 
Mawr. She gave weekly lectures, attended by Jake, 
at the Institute. She took an interest in Jake's work, 
but all opportunities for collaboration ended with 
her sudden death in the spring of 1935. Jake was 
appointed as her replacement at Bryn Mawr for the 
following academic year. After a postdoctoral 
fellowship with Adrian Albert at Chicago in 
1936-37, he was appointed to a junior position at 
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Nathan jacobson ... 1945 

the University of North Carolina. Jake praised the 
university's president, Frank Graham, and the 
department head, Archibald Henderson, for their 
rejection of the exclusionary practices concern
ing Jews that barred the doors to many positions. 

Although he had been on the faculty for five 
years, rising to the rank of associate professor, 
Jake was still subject to the Navy's requirement of 
special teacher training before being entrusted 
with teaching in the U.N.C. wartime program for 
prospective flyers. Fortunately the pedagogical 
preparation was offered in Chicago. There it enabled 
Jake to renew and consolidate his relationship with 
his inseparable helpmeet and companion through 
fifty-four years of marriage. Florence Dorfman 
("Florie") gave up her doctoral research with Albert, 
but continued in mathematics not only as an 
educator but also as Jake's reader, supporter, critic, 
and coauthor. When the children were older, she 
returned as a highly successful and beloved teacher 
at Albertus Magnus College. The hospitality of 
their home is surely among the reasons why the 
mathematics department at Yale has a reputation 
for warmth and friendliness. 

In 1943 Jake left the Navy and North Carolina 
for the Army training program and an associate 
professorship at Johns Hopkins, where he had ear
lier spent a year as a visitor. It was during his time 
at Hopkins that he developed much of the general 
theory of rings that is his most famous achieve
ment. The offer of a tenured associate professor
ship from Yale that he received and accepted in 
194 7 represented more than an appreciation of his 
outstanding research and teaching. The anti-Semitic 
barrier to senior appointments in the faculty of Yale 
College had fallen only in 1946, and there were still 
misgivings about that step in too many quarters; 
but the time had come when merit could prevail. 

The events of his early years at Yale and his 
visits to Paris and elsewhere are covered in the 
Collected Papers, to which we owe lists of his pub
lications and of his Ph.D. students. Outstanding was 
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... 1970 ..• 1997 

the academic year 1956-57, when Adrian Albert 
organized support, mainly from the research of
fices of the arms of the Department of Defense, 
for some ten established and younger algebraists 
to be at Yale. The university cooperated by partial 
support for teaching in most cases. Some of Jake's 
collaborations from that year are [58] and [59] in 
the list of bibliographic selections. 

In July 1961 Jake represented the National Acad
emy of Sciences at the Leningrad Fourth All-Union 
Congress of Mathematicians of the USSR. After 
considerable resistance, he agreed to serve as chair 
of the Yale mathematics department for 1965-68, 
with assurance that no extension nor reappoint
ment was expected. During his term he succeeded 
in appointing Abraham Robinson, the founder of 
nonstandard analysis and an outstanding con
tributor to both pure and applied mathematics. An
other coup was negotiating the return to Yale of 
our former Ph.D., Robert Langlands. 

As president of the American Mathematical 
Society in 1971-1972, Jake had to mediate between 
an "activist" faction, particularly in opposition to 
the Vietnam War, and a "purist" faction, who felt 
the Society should adhere strictly to scientific aims. 
Although his personal sentiments were with the 
activists, he preserved the respect of all parties by 
offering all a hearing and by following an open 
and democratic process in discussion and deci
sions. His term as vice president of the International 
Mathematical Union (IMU) (1972-74) was more 
stormy. The issue at the center of contention was 
the refusal of the Soviet authorities, as represented 
by L. S. Pontrjagin, the other vice president of the 
IMU, to permit many outstanding Soviet mathe
maticians to participate in International Congresses. 
Beyond that, anti-Semitic and antidissident prac
tices kept promising students from being admit
ted to universities and senior scholars who had 
fallen out of favor from being allowed to emigrate. 
The determination with which Jake protested may 
be gathered from his comments in the June 1980 
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issue of the Notices in response to a vicious personal 
attack by Pontrjagin. 

His retirement from Yale in 1981 came only 
after he had earned the honor of carrying the 
university's mace as senior professor at the com
mencement ceremonies. Students, colleagues, and 
fellow scholars gathered to honor him and to pre
sent him with their contributions in a volume, 
Algebraists' Homage [AH] . Retirement made it 
possible for him to accept numerous invitations 
from around the world. Kevin McCrimmon and 
David Saltman write of his activity and influence 
on research in the retirement years. 

In February of 1992 he suffered a crippling 
stroke. The effect on his speech gradually wore off, 
but his right hand was nearly useless for writing, 
and he could not walk unaided. With Florie taking 
on much of the mechanics, he finished the book 
on division algebras [B16] for publication in 1996, 
completing the journey he had started with Wed
derburn. Meanwhile, Florie was receiving powerful 
medication. The combination of illness and treat
ment took her from Jake's side in 1996. No visitor 
thereafter could fail to be reminded how much she 
had meant to him. 

There was still one happy occasion. He was able 
to make the trip to Baltimore in January of 1998 
to be honored with the Society's Leroy P. Steele 
Prize for Lifetime Achievement. A photo accom
panying this article shows his radiance at that 
event. His only lament was the absence of Florie. 
May they now have found reunion. 

-George B. Seligman, organizer 

Irving Kaplansky 

With the death of Nathan Jacobson ("Jake") 
the world of mathematics has lost a giant of 
twentieth-century algebra. 

I shall begin by recalling my first contact with 
Jake. It was in the summer of 1938 at the Univer
sity of Chicago. With a fresh bachelor's degree, I 
was attracted by the special program in algebra that 
summer. I attended Jake's course on continuous 
groups. This carried me from the definition of a 
topological space (new to me) to exciting topics at 
the frontier. Also, in a seminar course conducted 
by Albert I heard Jake give a talk on locally com
pact division rings. This kindled in me an interest 
in locally compact rings that has lasted to this 
day. Pontrjagin had done the pioneering work by 
showing that the only connected locally compact 
division rings are the reals, complexes, and quater
mons. The paper [3], joint with Olga Taus sky, took 
a big step forward by studying a general 
locally compact ring. This laid the foundation 
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for all subsequent work in the field, work that 
eventually answered all the major questions. 

At the time of the summer of 1938, Jake was only 
four years beyond the doctorate. His thesis advisor 
at Princeton was Wedderburn. The thesis [1] 
concerned finite-dimensional associative al
gebras. Thus there is a remarkable continu
ity in the passing of the mantle from Wed
derburn to Jacobson. 

I hope that many readers of this piece 
will also read the autobiography and (to 
borrow a word from Halmos) the au
tomathography contained in the three vol
umes of [B14]. From this we learn that a sec
ond major influence on Jake at Princeton 
was the presence of Hermann Weyl at the 
newly founded Institute for Advanced 
Study. Weyl gave a course on Lie groups and 
Lie algebras for which notes were written 
by Jake and by Richard Brauer. A second Yale, 1981. 
lifelong interest was planted in Jake at that 
time. It promptly bore fruit in the influen
tial paper [4]. (I believe that this is the first 
paper to use the term "Lie algebra"; the 
change from "infinitesimal group" was 
made in Weyl's lectures.) This elegant paper 
is probably best known for a lemma 
(Lemma 2 on page 8 77): If A and B are 
matrices over a field of characteristic 0 and 
A commutes with AB - BA, then AB-BA 
is nilpotent. I fell in love with this lemma 
and came back to it repeatedly. Just say "Ja- With wife Florie, 
cobson's lemma" to just about anyone, and around 1960. 
he or she is likely to light up in recognition. 

His early papers on Lie algebras were also note
worthy for launching the theory of Lie algebras of 
characteristic p > 0. Thus far there had only been 
one novel example of a simple algebra: the Witt 
algebra. In [24] he broadened this to a family of 
algebras. Once again we find his name attached to 
an object, for they came to be called the Witt
Jacobson algebras. At first blush it might seem that 
Jake was overoptimistic in wondering whether all 
the simple ones were now at hand [23, page 481]. 
But when the classification finally came, the 
answer was that one had only to modify the Witt
Jacobson algebras in the way that Cartan did in his 
infinite simple pseudo-groups. In my own study of 
Lie algebras I cut my teeth reading these papers. 

I have now reached the time period when he 
launched his general structure theory for rings in 
[31] and [32]. Let A be a ring with unit element. Let 
] be the intersection of the maximal left ideals in 
A. There is no apparent reason why ] should be a 
two-sided ideal, but it is. There is no apparent 
reason why] should be a left-right symmetric, but 
it is. J is of course the Jacobson radical. When it 
vanishes, A is called semisimple. (Warning: Others 
say "semiprimitive", reserving "semisimple" for 
the Artinian case.) Now the famous Wedderburn 
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structure theorems survive, in a 
somewhat weakened form. A semi
simple ring is a subdirect sum of 
primitive ones, and a primitive 
ring resembles matrices over a di
vision ring, with the matrices 
allowed to be infinite. 

This splendid theory works . 
Over the years there have been re
peated uses of it to settle prob
lems not stated in terms of the 
theory. 

The Colloquium volume [B5] in
cludes his account of his structure 
theory. It was definitive when it ap
peared. It remains indispensable 

Receiving the AMS Leroy P. today; I think it will continue to be 
Steele Prize, Baltimore, 1998. indispensable for along time. Late 

in life [B16] he returned to the ba
sic classical topic of finite-dimen
sional division algebras and pre
sented a remarkable new view of 
this venerable subject. 

There are three great classes of 
algebras: associative, Lie, and Jor
dan. The date of his associative 
book is 1956. Just six years later 
came his Lie algebra book [B6]. It 
set a high standard for the fairly 
numerous books that have fol
lowed. Among other things, I find 
the abundance of challenging ex
ercises to be a big plus. After six 
more years came his book [B 7] on 
Jordan algebras, completing his 
trio on the three classes of alge
bras. He did the hat trick! Again, 
this book was polished, eminently 
readable, and definitive at the 
time. But subsequent dramatic de
velopments, above all at the hands 
of McCrimmon and Zelmanov, 

With Dick and Alice Shafer at have transformed the subject. 
the Steele Prize ceremony. It is amazing but true that in ad-
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dition to writing these three books 
Jake found the time to write an algebra textbook not 
once, but twice. I am referring to [B2], [B3], [B4] and 
[B10], [B12]. The citation for the Steele Prize for Life
time Achievement (Notices45 (1998), 508) said that 
the first is superseded by the second. I disagree. I am 
glad that we have both; they will both be studied 
and enjoyed for a long time. 

Let me return to the debts I owe him. After his 
structure theory of rings appeared, I ventured to 
begin a steady stream of correspondence with him 
about this and about locally compact rings. He was 
always prompt in replying, and his replies were 
always helpful. He gently tolerated my often naive 
stabs. It was like doing a second Ph.D. thesis. This 
climaxed in his visit to Chicago in the summer of 
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194 7, during which his course on rings was a preview 
of the forthcoming book. Polynomial identities and 
central polynomials surfaced at that time. This tale 
has been told twice-as he remembered it and as I 
did. I shall not repeat it here. But let me record how 
indebted I am to him for this inspiration. And I would 
like also to thank him again for the overly generous 
footnote [33, page 702] in which he gave me credit 
for extending his commutativity theorem from 
xn =X to xn(x) =X. 

Let me pay tribute to his wife Florence ("Florie"). 
Not only did she offer him support through a long 
and happy marriage, she was a joint author [40]. 
Jake's final three years were saddened by the loss 
of Florie. Friends, students, and colleagues are 
mourning the loss of both. We will always re
member the hospitality they were always ready to 
offer and their outgoing, charming personalities. 

In closing I would like to mention three more 
gems: (1) His inauguration of the fertile concept of 
triple systems [39]. (2) His reduction of Hermitian 
forms to quadratic forms [21]. Every linear alge
braist should put this into his or her armory. (3) This 
last is due to his student Glennie [G]: the amazing 
identity satisfied by special Jordan algebras. 

Georgia Benkart 

It was spring 1934, and Nathan Jacobson was just 
finishing his doctoral dissertation on division al
gebras at Princeton under J. H. M. Wedderburn. 
Richard Brauer, who had been designated Hermann 
Weyl's research assistant at the newly established 
Institute for Advanced Study, was delayed in ar
riving until the fall, so Jacobson was asked to 
bridge the gap and write up Weyl's lecture notes 
on continuous groups. This proved to be a mo
mentous event for Lie theory as well as the start 
of young Jacobson's distinguished writing career. 

Weyl felt that it would be of interest to study Lie 
algebras over arbitrary fields without recourse to 
the group or to the algebraic closure of the field. 
Jacobson, who was well versed in Wedderburn's 
similar investigations on associative algebras, read
ily took to the task. His first paper on the subject, 
"Rational methods in Lie algebras" [4], which ap
peared in 1935, acknowledged Weyl's profound 
influence. It rederives the well-known theorems 
of Lie and Engel on solvable and nilpotent Lie al
gebras by using methods from elementary linear 
algebra that set the stage for "rationalizing" other 
parts of the theory. 

A beautiful example of the rationalizing process 
involves Jacobson's notion of a weakly closed sub
set S in a finite-dimensional associative algebra 
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A . Weakly closed means that for each ordered pair 
of elements a, b E S, there is a scalar ;y(a, b) so 
that ab + ;y(a, b)ba E S. If every element a of S is 
nilpotent (ak = 0 for some k), then the associative 
subalgebra S * of A generated by S is nilpotent 
((S * )m = 0 for some m). Jacobson perfectly phrased 
this lovely little gem so that it can be invoked for 
Lie and Jordan algebras and Lie superalgebras. 
It is noteworthy as one of the few general results 
that apply over any field, even fields of prime 
characteristic. 

One crowning achievement of nineteenth
century mathematics was the classification by 
Cartan and Killing of the finite-dimensional 
simple Lie algebras over an algebraically closed 
field IF of characteristic zero. These Lie algebras 
are (up to isomorphism): 
a) .sln(IF), the special linear Lie algebra of n x n 

matrices over IF of trace 0 for n ~ 2; 
b) .son(IF), the orthogonal Lie algebra of n x n 

matrices x over IF such that xt = -x for n ~ 5, 
t denoting transpose; 

c) .spn(IF), the symplectic Lie algebra of n x n 
matrices x over IF such that xt J + ]x = 0 for 
n ~ 4 . Here n must be even, and]is then x n 
matrix of a nondegenerate skew-symmetric 
bilinear form. 

d) one of 5 exceptional Lie algebras e5, e7, es, f4, 92. 
When the underlying field IF is not algebraically 

closed, it is possible to describe the simple Lie 
algebras L over IF that upon extension to the 
algebraic closure lF are isomorphic to .sln(lF), .son(lF) 
for n =f 8, or .spn(lF). Jacobson's ground-breaking 
papers of 1937-38 [9], [14], [15] showed that Lis 
the Lie algebra (A, [ ·, · ])/IF1 constructed from a 
simple associative algebra A whose center is IF1 
(or what is now called a central simple associative 
algebra), or it is the set of skew elements of a 
central simple associative algebra with involution. 
This work began Jacobson's general program on 
"forms of algebras" [89] that ultimately led to his 
classification of the forms of the Lie algebra 
92 using composition algebras [19] and to the 
classification of forms of simple Jordan algebras 
[40], [58]. 

For any sort of algebra A (associative, Lie, 
Jordan, etc.), the linear transformations D : A - A 
that satisfy the "derivative property" D(ab) 
= D(a)b + aD(b) are said to be derivations. Deriva
tions are very natural objects to study [11], [28] es
pecially in Lie theory, because the adjoint transfor
mation ad x : L - L, given by ad x(y) = [x , y], of a 
Lie algebra L is always a derivation. This statement 
is equivalent to the Jacobi identity. In general, the 
composition D1D2 of two derivations need not be 
a derivation; however, the set of all derivations is a 
Lie algebra under the commutator product 
[D1, Dzl = D1Dz - DzD1. If the underlying field 
has characteristic p > 0, then it is a consequence 
ofLeibniz's formula, 
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thatDP(ab) = DP(a)b + aDP(b) . In other words, DP 
is a derivation. It was Jacobson's great insight 
that the property of being closed under p-powers 
conveys important structural information. This 
idea led him to introduce the notion of a restricted 
Lie algebra [11]. 

Rather than present the general abstract defin
ition, let us assume for simplicity that the center 

Z(L) = {z E L I [z, x] = 0 for all x E L} 

of the Lie algebra L is zero. In that case, L is restricted 
if for each x E L, the mapping (ad x)P, which is a 
derivation of L, in fact equals ad yfor some y inL . 
Usually the element y is written xiPI to indicate its 
dependence on both x and the p-power. 

The Lie algebras associated to algebraic groups 
(the analogues of Lie groups over arbitrary fields) 
are always restricted, so the characteristic p ver
sions of the Lie algebras in (a) through (d) are re
stricted. They are simple too, except when p I n for 
.sln(IF), where it is necessary to factor out scalar mul
tiples of the identity matrix. However, they are 
not the only finite-dimensional simple Lie alge
bras over algebraically closed fields of character
istic p > 0. The Witt algebra, which is the deriva
tion algebra of the truncated polynomial algebra 
IF[x I xP = 0], provides an example, as do the Ja
cobson-Witt algebras, which are the derivations 
of IF[x1, ... , Xm I xf = 0]. The latter algebras were 
discovered and investigated by Jacobson in the 
early 1940s as part of his efforts to develop a Ga
lois theory for purely inseparable field extensions 
using derivations rather than automorphisms [28]. 
His work set the stage for Albert and Frank [AF], 
[F], who constructed simple Lie algebras from the 
Jacobson-Witt algebras. Kostrikin and Safarevic 
[KS] extended the ideas in [AF] and [F] by identi
fying four unifying families of simple Lie algebras 
that live in the Jacobson-Witt algebra. These four 
are called the Cartan-type Lie algebras because 
they correspond to Cartan's four infinite families 
(Witt, special, Hamiltonian, contact) of infinite-di
mensional complex Lie algebras. 

Kostrikin and Safarevic conjectured that over an 
algebraically closed field of characteristic p > 5 a 
finite-dimensional restricted simple Lie algebra is 
classical (as in (a) through (d) above) or of Cartan 
type. Almost one hundred years after the classifi
cation of the simple Lie algebras of characteristic 
zero, Block and Wilson [BW] in 1988 succeeded in 
proving this conjecture. If the notion of Cartan-type 
Lie algebras is expanded to include the simple al
gebras arising from Cartan-type algebras that are 
twisted by an automorphism, then one can for
mulate the Generalized Kostrikin-Sa(arevic Con
jecture by erasing the restrictedness assumption 
in the statement above . In the absence of 
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restrictedness, Strade's p-envelopes, which are re
stricted Lie algebras, save the day and enable the 
classification to be carried out (see [SW], [St]). It is 
impossible to imagine how the classification might 
have been achieved without Jacobson's notion of 
a restricted Lie algebra and his guiding light, for 
Jacobson kindled in his students and grandstu
dents a great interest in the classification problem. 
As a result, he and his descendants-Curtis, Selig
man, Wilson, Gregory-and I all have been involved 
in this enterprise. 

Although after the mid-1950s Jacobson devoted 
much of his research to associative and Jordan al
gebras, he wrote two books, Lie Algebras [B6] and 
Exceptional Lie Algebras [B9], and supervised a 
number of graduate students in Lie theory. Lie Al
gebras transformed the beautiful classification 
picture of Cartan and Killing into highly under
standable text. Its status as a "classic" having been 
confirmed by its 1979 republication in the Dover 
series, Lie Algebras still remains the best basic 
reference for restricted Lie algebras and for an ex
position of the famous embedding result known 
as the Jacobson-Morosov theorem. This book, like 
Jacobson's papers, has a timeless quality, and one 
must marvel at just how readable his works are 
even now, over sixty years after many of them 
were written. 
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The nonassociative algebra of octonions (or 
Cayley numbers) is responsible for most of the ex
ceptional phenomena in Lie and Jordan theory. 
Just as the complex numbers C = lR EEllRi are the 
double of the real numbers JR, and the quaternions 
lHl = C EEl Cj are the double of the complex numbers, 
so the octonions (() = lHl EElllllf can be regarded as 
the double of the quaternions. The derivation al
gebra Der((()) of the octonions is the simple ex
ceptional Lie algebra gz ([19] or [B6]). The space of 
3 x 3 Hermitian matrices H3((()) with entries in(() 
is the exceptional 2 7 -dimensional simple Jordan 
algebra, now called the Albert algebra, and its de
rivation algebra Der(H3((())) is the simple excep
tional Lie algebra f4. The Lie algebras of types e5, 
e7, andes can be constructed using the octonions 
as well. This is the tale told in Exceptional Lie Al
gebras by an author whose own contributions to 
that story are immense. 

My only class with Jacobson was an exceptional 
Lie algebras course-it was truly an exceptional Lie 
algebras course. About twelve years after I took this 
class, a colleague at Wisconsin, who knew what the 
book meant to me, brought me nine copies of Ex
ceptional Lie Algebras that he had found on sale 
in New York. They are long gone to good homes, 
as inquiring minds wanted to know, and there is 
no better place to start. 

As president of the American Mathematical So
ciety and vice president of the International Math
ematical Union, Jacobson was extraordinarily busy 
during my graduate years at Yale. Yet he was a 
calm, reassuring mentor who never seemed rushed 
and who always had time to talk. We, his thirty
three Ph.D. students who felt his gentle guidance 
and experienced his gracious kindness, owe him 
a special debt that perhaps can be repaid only in 
kind by emulating his behavior with our own grad
uate students. 

I last saw "Jake" about a year ago, when I briefly 
stopped in New Haven en route to a colloquium in 
Boston. Knowing that I had arrived from Princeton, 
he was eager to reminisce about the exciting early 
days of the Institute there. He also had just received 
a copy of Kevin McCrimmon's new book, A Taste 
of jordan Algebras [McC2]. What delighted him 
most about the book, dedicated to "Jake" and his 
wife Florie, was that the contributions of each of 
them had been acknowledged. That is exactly how 
he wanted it to be. The mathematical community, 
their family, and their friends will miss them both 
very much. 

Kevin McCrimmon 

I would like to say a few words about Jake's 
legacy for Jordan algebras. Jordan algebras were 
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introduced by P. Jordan as an attempt to provide 
an algebraic setting for quantum mechanics that 
enjoyed all the properties of the usual model yet 
did not presuppose an underlying associative al
gebra. In the usual interpretation, quantum-me
chanical observables are represented by operators 
on Hilbert space, but only hermitian operators are 
physically observable. A linear algebra is called a 
Jordan algebra if it satisfies the identities 

(]1) 

(]2) 

xy = yx, 

(x2y)x = x 2(yx). 

If A is an associative algebra, then the vector space 
A, together with the "anti-commutator" multipli
cation x · y := ~(xy + yx), forms a Jordan algebra, 
denoted A+. A Jordan algebra] is called special if 
it arises as a Jordan subalgebra of some associa
tive algebra, J ~ A+. The most important example 
is the subspace H(A, *) of *-hermitian elements 
x* = x with respect to an involution * on A (i.e., 
an involutive antiautomorphism). Any symmetric 
bilinear form ( · , · ) on a vector space V over a field 
F somewhat accidentally gives rise to a special 
Jordan algebra (a "spin factor") on the space 
F · 1 GJ V by having 1 act as identity element and 
having vectors multiply by v · w := (v, w)1; this is 
a Jordan subalgebra of the Clifford algebra of the 
bilinear form. 

A Jordan algebra is called exceptional if it is not 
special; Jordan was seeking an exceptional Jordan 
model for quantum mechanics. In 1934 Jordan,]. 
von Neumann, and E. Wigner made a complete 
classification of finite-dimensional formally real 
Jordan algebras and showed they were direct sums 
of five types of simple algebras: spin factors and 
hermitian n x n matrices HnOR), Hn(IC), HnOHI) over 
the reals IR, the complexes IC, or Hamilton's quater
mons IHI, together with a totally unexpected Hn(O) 
over Cayley's octonions ([]) (but only for n = 3 ). This 
latter 2 7 -dimensional Jordan algebra has since be
come the celebrated exceptional Jordan algebra 
(often referred to as the Albert algebra). 

The exceptional Jordan algebra proved to be 
an invaluable ingredient in explicit constructions 
of the exceptional Lie algebras, especially those 
over arbitrary fields . These Lie constructions and 
related foundational work Jake did with Albert 
and others on classifying finite-dimensional nonas
sociative algebras have already been discussed by 
Georgia Benkart. I will concentrate on the new in
sights, new concepts, and new tools he brought to 
Jordan algebras. 

Universal Gadgets 
In his very first paper on Jordan algebras [31] in 
1948, describing the isomorphisms between the 
special simple Jordan rings classified by Albert in 
1946, Jake used results of Ancochea and Kalisch 
showing that for certain special Jordan algebras 
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li ~ Ai any Jordan isomorphism 11 ~ Jz extended 
to an isomorphism or anti-isomorphism of the 
given associative envelopes A1 - Az. In his 1949 
papers [40] (with his wife Florie) and [39], he in
troduced the universal specialization J..1 in the uni
versal special envelope U of J (analogous to the well
known universal associative enveloping algebra 
of Lie theory). This was introduced to reduce ]or
dan homomorphisms (called specializations) 
J - A+ to associative homomorphisms U - A of 
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the universal gadget. It was characterized by 
its universal property that all specializations 
J 3!.... A (not just the isomorphisms) w~re reduced 
to associative homomorphisms of U 3!.... A by fac
toring through the universal specialization, 

or better ~ 1 i 
U ___!L_, A 

the right vertical arrow in the second diagram in
dicating the forgetful map. 

This was especially effective, since U is finite di
mensional when] is (unlike in the lie case), so that 
the homomorphisms of U were well understood 
from the associative theory. This strategy made the 
extension of Jordan specializations to the asso
ciative envelope automatic. There was of course 
work to be done in describing the universal gad
get for any particular Jordan algebra, but then the 
entire question of Jordan specializations was re
duced to the study of this one associative algebra. 

The study of specialization is essentially the 
study of all Jordan "modules". Jake also intro
duced a universal gadget for multiplication spe
cializations (corresponding to Jordan "bimodules") 
and showed how it related to a certain "meson al
gebra" introduced by physicists. 

Triple Products 
To avoid messy factors ~ in Jordan products, we 
can introduce the brace product (or 2 -tad) 
{x, y} := 2xy. In 1949 [39] Jake recognized the im
portance of the so-called 3 -tad {x, y, z} defined by 

2{x,y,z} := {{x, y}, z} + {{z,y},x}- {y , {x,z}} . 

In associative algebras these products take the 
simple form {x, y} = xy + yx and {x, y, z} = xyz 
+ zyx. jordan triple systems are algebraic struc
tures closed under a triple product behaving like 
{x, y , z} . Jordan algebras are of course closed 
under their triple products, but certain sub spaces 
might be closed under the triple but not the bilinear 
product, so Jordan triple systems were a wider 
class of algebraic structures (as Jake had shown for 
Lie triple systems). Once more an unexpected con
nection appeared between Jordan and Lie theory: 
3 -graded Lie algebras L = L 1 EB Lo EB L 1 lead nat
urallyto]ordanpairs(V+, V_) = (L1,L1) - apairof 
spaces acting on each other, but not on them
selves, as Jordan triple systems- via the Jordan 
triple product {x+,y- ,z+} = [[x+,y- ],z+]. Jordan 
triples and pairs are now seen as important fea
tures of the mathematical landscape, with Jordan 
algebras as especially exemplary members of 
this family. 
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The U-Operator and the Fundamental 
Formula 
One particular case of the Jordan triple product oc
curs when the two outside variables coincide, lead
ing to an important quadratic product, 

1 
UxY = z{x,y,x}. 

This is equal to xyx in special algebras. Jake in
troduced these operators and the U-notation (its 
origins are obscure) and conjectured the Funda
mental Formula in operator terms, 

UuxY = UxUyUx. 

This is easy to verify in associative algebras, since 
on an element z it becomes (xyx)z(xyx) = 

xyxzxyx = x(y(xzx)y)x. After hearing Jake lec
ture on this, I. G. Macdonald went home and proved 
the conjecture. Moreover, using a deep theorem of 
Shirshov on two-generated Jordan algebras, he 
went on to establish a general principle that any 
Jordan polynomial identity in three variables that 
is linear in one of them will hold in all Jordan al
gebras as soon as it holds in all associative alge
bras. 

The U-operator and its Fundamental Formula 
have completely recast our view of the Jordan 
landscape: we have slowly come to realize that 
the fundamental product in a Jordan system is 
the quadratic product Uxy, not the bilinear prod
uct {x, y} or the trilinear product {x, y, z}, which 
results by polarizing x --. (x, z) in the quadratic 
expression UxY. This basic product is as associa
tive as such a product can be: unital Jordan alge
bras are described axiomatically by 

• u1 = 11, 
• Ux{y,x,z} = {x,y,Uxz}, 
• UuxY = UxUyUx. 
Jake used the U-operator to obtain the basic 

facts about inverses. He showed that the proper 
definition of x invertible is that Ux be an invert
ible operator, with Ux-1 = (Ux) - 1 . There is no cor
responding result for the bilinear multiplication. 

Once more, while the U-operator and Funda
mental Formula were proving their worth alge
braically, they popped their heads up again in dif
ferential geometry in work of Koecher: Ux arises 
naturally out of the inversion map j(x) = -x- 1 by 

Ux = (aj lx)-1 

for aj lx the usual differential (best linear ap
proximation) of the nonlinear map j at the point 
x. This allowed T. A Springer [Sp] to base an en
tire theory and classification of Jordan algebras on 
the operation of inversion. Another illustration of 
how Ux arises from inversion is the Hua identity, 
which can be written as 

( ) ( - 1 ( - 1)- 1)- 1 Ux y = X - X - X - y 
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or as 
x - 1 + (y-1 - x)-1 = (x- Uxy)-1 

whenever x, y, and y - 1 - x are invertible. This 
identity is relatively easy to derive by an argument 
appealing to Zariski density and change of unit el
ement. It was Jake who showed how to change 
units in Jordan algebras (passing from] with unit 
1 to an "isotope" with unit u, for any invertible u) 
and demonstrated the power of this method in Jor
dan theory. 

Generic Norms 
Jake made frequent use of the concept of generic 
norm. This is a generalization of the determinant 
for matrices, more generally of the "reduced norm" 
on finite-dimensional associative algebras. He 
showed that the generic norm could be defined for 
any finite-dimensional power-associative algebra, 
i.e., an algebra in which each element generates an 
associative subalgebra, so that the usual rules of 
powers apply, though the algebra as a whole need 
not be associative [69]. The key idea was that the 
"generic element" satisfied a generic minimum 
polynomial 

xn - 0"1(X)Xn - 1 + ... +(-1)nO"n(X)1 = 0 

in which each O"i is a homogeneous polynomial 
function of degree i. Here 0"1 is the generic trace 
and O"n the generic norm. For ordinary associative 
matrix algebras these are just the usual trace and 
determinant, and the generic minimum polyno
mial is the characteristic polynomial. The key 
player here was the generic norm N( ·),since the 
minimum polynomial could be recovered as 

N(i\1 - x) = i\ n - 0"1 (x)i\ n- 1 + ... + ( -l)nO"n(X)l 

for an indeterminate i\. 
Any quadratic form Q is the generic norm of a 

jordan algebra of "degree 2", x2 - T(x)x + 
Q(x)l = 0. Only certain very special cubic forms, 
such as with the Albert algebra, arise as generic 
norms of "degree 3" Jordan algebras, x3 - T (x)x2 + 
S(x)x- N(x)1 = 0. We no longer say, with Cartan, 
that the exceptional Lie group £5 arises as a group 
of transformations preserving a certain cubic form 
on 2 7 -dimensional space; we say that £5 arises as 
the group of linear transformations on the 27-di
mensional Albert algebra that preserve the generic 
norm, or equivalently, the surface N (x ) = 1. Simi
larly, F4 arises not as the isotropy group of a point 
on the cubic surface, but as the isotropy group of 
the identity element, or better, as precisely the 
automorphism group of the Albert algebra. 

Inner Ideals 
David Topping [T] introduced quadratic ideals 
(subspaces B s; ] closed under the quadratic prod
uct UBI s; B) in his study of Jordan algebras of self
adjoint operators on Hilbert space . Jake 
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recognized im
mediately the 
utility of these 
as an analogue 
of one-sided 
ideals for gen
eral Jordan 
algebras and 
developed a 
structure the
ory for Jordan 
rings with de
scending chain 
condition 
(d.c.c.) on qua- b 980 f · h v· Ch 
dratic ideals Yale, a out 1 .le ttong t: mg eng, 
that was com- jacobson, and Walter Feit. 

pletely analo
gous to the 
Arlin-Wedder
burn theory for 
associative 
rings with 
d.c.c. on left 
ideals [73]. Like 
Athena spring
ing full grown 
from the mind 
of Zeus, this 
theory sprang 
full grown 
from the mind 
of Jake. 

This was the 
first truly ring- jacobson at his 75th birthday celebration, 
t heoretic ap - 1985, with Efim Zelmanov. 
proach to Jor-
dan algebras: the requisite idempotents (for no 
theory seemed possible without a rich supply of 
idempotents) arose from the minimal quadratic 
ideals instead of elements algebraic over a field. 
After Jake 's paper, one could paraphrase 
Archimedes and say, "Give me the Fundamental 
Formula and I can move the world." I mimicked 
Jake's entire paper [McCl] to get a theory of qua
dratic jordan rings based entirely on the product 
UxY "" xyx, which had no need of a scalar i and 
hence was applicable not only to fields of charac
teristic 2 but also to arithmetic situations, such as 
algebras over the integers. 

Later Jake rechristened these B's inner idea ls. 
The Jordan product xyx does not have a left or 
right like the associative product xy; it has an in
side and an outside. An inner ideal is a subspace B 
closed under inner multiplication by ], UB] s; B, 
while an outer ideal is closed under outer multi
plication, UJB s; B. If there is a scalar i available, 
these outer ideals are the same thing as ideals 
(two-sided, both inner and outer). 

The final achievement of the classical age in 
Jordan algebra was Jake's structure theory for 
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algebras with capacity [Bl3]. The d.c.c.leads to min
imal inner ideals, which generate division idem
patents, so Jake just started from a decomposition 
of the unit 1 into a finite sum of division idem
patents. Serendipitously, this was just what was 
needed when Efim Zelmanov ushered in the new 
age in Jordan theory '<'lith J:"tjs classification of sLT.
ple Jordan algebras of arbitrary dimension. 

And so the torch was passed to a new genera
tion. 

David]. Saltman 

Nathan Jacobson has had an important and 
deep influence on the theory of central simple al
gebras despite the fact that he wrote on the sub
ject only at isolated points of his career. His con
tributions can be divided into distinct time periods, 
separated by periods when he published in other 
areas. His influence was not only exercised by 
means of research papers but also through his ex
position of known results in monographs. 

To begin with, Jake's Ph.D. thesis was in the area 
of central simple algebras [1]. In that work he 
traced the connection between cyclic algebras and 
twisted polynomial rings. The deepest part con
cerned the so-called Schur index, which is the de
gree of the division algebra associated to a central 
simple algebra. In his thesis Jake shows that the 
Schur index of a cyclic algebra can be computed 
by knowing the factorization of a polynomial in the 
twisted polynomial ring. Though this work dates 
to 1934, the point of view is still being exploited 
and generalized, for example, in the work of Louis 
Rowen. 

The next phase of Jake's work in central simple 
algebras came in two papers, [ll] and [12], in 1937. 
In the then-current theory of central simple alge
bras, an important place was occupied by the so
called Noether-Skolem Theorem, which concerned 
automorphisms of these algebras. Jacobson began 
the investigation of derivations and their place in 
the theory. His first important result was analogous 
to the automorphism case. He proved that every 
derivation of a central simple algebra, trivial on the 
center, was inner. His next result had no auto
morphism version: Jake proved that every deriva
tion on the center extended to the whole algebra, 
a result clearly false for automorphisms. These ob
servations turned out to be crucial in the theory, 
then just begun, of so-called p-algebras, which are 
central simple algebras of prime characteristic p 
and degree a power of p. Jake could rewrite cyclic 
algebras of degree p in terms of derivations instead 
of automorphisms. It turns out that this approach 

David ]. Saltman is professor of mathematics at the 
University of Texas, Austin. His e-mail address is 
saltman@fireant.ma.utexas.edu. 

NOTICES OF THE AMS 

(but not the crossed-product approach) extends 
beautifully to Azumaya algebras over rings. Fur
thermore, behind Jacobson's derivation extension 
result lay a useful fact that has become key in the 
theory, namely, that the Brauer group map is sur
jective over purely inseparable extensions. 

The next paper on central simple algebras, of 
particular note, is on another topic still. In [15] Ja
cobson began his study of central simple algebras 
with involution, a subject he concerned himself 
with until the end of his career. An involution of 
A is an anti -automorphism of order 2, and for the 
moment an involution will always be the identity 
on the center F of A. If A= EndF(V), then involu
tions correspond to similarity classes of symmet
ric or antisymmetric nonsingular bilinear forms on 
V. In the symmetric case (that of a quadratic form) 
the involution is called orthogonal, a concept that 
generalizes to an arbitrary central simple A. 

Given a quadratic form, one can define the use
ful and important Clifford algebra and even Clif
ford subalgebra. In [70] Jake showed that one could 
define an even Clifford algebra for an orthogonal 
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involution on an arbitrary central simple A . This 
was the important first result in a continuing long 
program of many people (e.g.,]. P. Tignol) that has 
extended many parts of the theory of quadratic 
forms to involutions. 

While on the subject of involutions, let me jump 
ahead to one of Jake's last published results. An 
involution on A, still trivial on the center, which 
is not orthogonal is called symplectic. If S c A is 
the space of elements fixed by a symplectic invo
lution, then there is a form p on S, called the 
Pfaffian, whose square is a form of the determi
nant restricted to S. In [79] Jake showed that the 
function field L of the zero set of the Pfaffian was 
a so-called "generic! splitting field". That is, A 0 F L 
has Schur index 2 in the nontrivial cases, and any 
other field with this property is a specialization of 
L. This was the first (and best understood) exam
ple of what one calls generalized Brauer-Severi va
rieties. 

The last subject of Jake's interest we highlight 
is reduced norms. If A is a central simple algebra 
with center F and F is the algebraic closure ofF, 
then A 0 F F is isomorphic to a ring of matrices 
Mn(F) . Such an example has the well-known de
terminant map d : Mn(F) ~ F. However, this map 
can be defined on A itself and is then called the 
reduced norm n : A ~ F. This is a polynomial map 
and can be thought of as a polynomial on A. Jake 
showed that this polynomial carries a surprising 
amount of information about the algebra-structure 
of A . Namely, he showed that a linear map 
f : A ~ B that preserves 1 and preserves the norm, 
must be an isomorphism or anti-isomorphism. 
This result is a special case of the Jordan theory 
in [76], where it arises, in the above form, only after 
combining other results. 

The book mentioned above, [Bl6], was Jake's last 
publication and will very likely influence the field 
significantly. In [Bll] Jake wrote a monograph giv
ing a complete exposition of Amitsur's noncrossed 
product result. His clear, careful, and streamlined 
approach was a huge influence on mathematicians 
following up on Amitsur's result. 
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Susan Addington 

Do the updated NCTM standards provide a good 
blueprint for reforming K-12 mathematics edu
cation in the United States? 

Yes. But reforming K -12 mathematics education 
in the U.S. is like turning the Titanic around with 
a canoe paddle or perhaps like herding a million 
cats. 

Despite the lack of national directives, the U.S. 
K-12 educational system is amazingly uniform 
and deeply set in its ways. The Third International 
Mathematics and Science Study documented how 
mathematics teaching in the U.S. is overwhelmingly 
"a mile wide and an inch deep," covering dozens 
of topics superficially. In a 1999 book, Stigler and 
Hiebert 1 characterized U.S. mathematics teaching 
as "learning terms and practicing procedures." I 
have found this to be accurate in most of the class
rooms I have visited, despite some notable excep
tions. 

On the other hand, the long history in the United 
States of local control of schools and Americans' 
general distrust of directives from the federal gov
ernment mean that every state has its own 

Susan Addington is associate professor of mathematics at 
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standards and every school district chooses its 
own curricula (sometimes several). 

The U.S. has some current urgent problems. 
Politicians, noticing that citizens now care about 
education, have instituted quick fixes such as high
stakes standardized tests, with budgets cut, prin
cipals fired, and students failed if they do not 
measure up. Most large states are suffering dire 
teacher shortages, especially in urban schools; 
mathematics is one of the subjects suffering the 
most. Most of the population thinks that learning 
mathematics is learning terms and practicing pro
cedures, as do most elementary school teachers 
and some middle and high school teachers. Even 
if a consensus were reached about what to teach 
and how, it takes time for teachers to learn new 
material and adjust to new teaching methods. 
Three times through a lesson is a good rule of 
thumb for mastering a new teaching technique; for 
most K-12 teachers this means three years. And 
districts, for the most part, have not accepted the 
fact that teachers need time every day to discuss 
and reflect on teaching and mathematics with their 
colleagues. 

So how could a bunch of mathematics teachers 
get all these cats on the same track and steer the 
oceanliner of U.S. education away from the ice
bergs? 

In fact, the 1989 NCTM Standards were the first 
such set of subject-matter standards developed by 
a professional organization; standards in other 
subjects soon followed. The NCTM standards were 
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very influential on state departments of educa
tion, school districts, grant agencies, and textbook 
publishers. These organizations appreciated the 
fact that a knowledgeable group had organized the 
subject and laid out general recommendations. In 
the absence of any federal standards, it became vir
tually mandatory for textbook publishers to claim 
that their books adhered to the NCTM standards, 
despite the fact that some of the books were the 
same old thing with cosmetic changes. Many (prob
ably not most) teachers began to rethink their 
teaching methods, and many districts tried new 
curricula. 

"Math wars" and backlashes notwithstanding, I 
expect the NCTM standards will continue to serve 
as national guidelines. Since we may never have a 
national curriculum, this is the closest we will get 
to national standards. The NCTM is a respected pro
fessional organization, and it has done a careful 
job on the Standards. 

The updated version of the Standards, released 
this year under the title Principles and Standards 
for School Mathematics, was written with significant 
input from mathematicians; this was not the case 
with the 1989 Standards. Stung by misunder
standings of recommendations such as "decreased 
attention to problems by type" and accusations of 
removing calculation and proof from the curricu
lum, the NCTM has bent over backwards to be clear 
about its recommendations, supporting them with 
explicit research citations, sample problems, 
vignettes of lessons, and samples of student work. 

Principles and Standards is intended to be read 
by many different groups: mathematics teachers 
and supervisors, local and state educational ad
ministrators, mathematicians, politicians, parents, 
and business and community leaders. 

The document is refreshingly free of mathe
matics education jargon. The writing is nonpedan
tic and readable by any interested, educated per
son. Readers will find little gems of mathematics 
lessons, such as the young child who discovers, 
using a calculator, that one cannot ever get to 100 
by counting by 3s, then uses other mathematical 
props to explain why. 

The graphic design is clean and restful to the 
eye. Unlike in many K -12 mathematics textbooks, 
there are no extraneous elements. In addition to 
text there are mathematical illustrations, diagrams 
and graphs, reproductions of student work, ref
erences to "E-examples" (interactive activities or 
video clips on the Standards Web site), and pho
tographs of classrooms showing ways of organiz
ing a mathematics class other than by having stu
dents sit in rows of desks, listening or writing. 

Principles and Standards is carefully organized: 
the edges of pages are color-coded by grade band, 
with the ten standards listed down the side as 
tabs. So it is easy to find, say, "Geometry" in grades 
9-12, or "Reasoning and Proof" in pre-K-2 . The 
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same material and more is on the Web; eventually 
the Web version will include a search engine, more 
E-examples, video clips, and other supporting ma
terial. The Web version is especially convenient for 
novices in mathematics education: one does not 
have to invest the time or money to order a paper 
copy. 

Chapter 8, "Working Together to Achieve the Vi
sion", outlines what must be done and by whom 
to successfully reform mathematics education. 
Much of the vitriol in the "math wars" that broke 
out in the 1990s comes from deeply held beliefs 
about mathematics education: that traditional Eu
clidean geometry is the best, or the worst, way to 
teach mathematical reasoning; that paper-and
pencil calculation is the key to, or a major imped
iment to, understanding numbers; that calcula
tors should not be used until paper-and-pencil 
arithmetic has been mastered or that they should 
replace paper-and-pencil arithmetic. Mathematics 
education research does not give definitive an
swers to these questions, and many thoughtful 
teachers would agree with parts of each opinion. 
We need to set aside our differences and get down 
to the urgent business of convincing the American 
citizenry that teachers and schools need respect 
and financial support, convincing administrators 
that teachers need continuing professional devel
opment, convincing current and future teachers 
that knowing more mathematics is a vital profes
sional requirement, and convincing students that 
it is possible and important to understand math
ematics. 

Reading this careful document from the NCTM 
is a good start. 
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Herbert Clemens 
Principles and Standards for School Mathemat

ics (PSSM) seems pretty good to me! Who can argue 
with a document that sets forth, in a very clear and 
well-organized manner, the consensus agenda for 
the subject matter to be learned in the K -12 cycle? 
'"lho can argt1e vvith the carefully prepared and doc
umented classroom vignettes to illustrate student 
thinking and activity? Certainly no one with much 
classroom experience. 

On the other hand, who can not argue with the 
suggestions for the teaching of the subject matter 
and the tentative indications of mathematics ed
ucation research included in PSSM to bolster those 
suggestions? And that argument is precisely the 
point. There is no consensus on teaching mathe
matics, and perhaps in the best of all possible 
worlds, there need not be one. In any case, each 
individual teacher and user of PSSM will have to 
critique, accept, reject, incorporate, and adapt 
what is put forth in the document as it pertains to 
how teachers do their jobs. So if there is a danger 
related to PSSM, it does not seem to me to be a dan
ger in the document itself. The danger is that the 
individual user, for whatever reason, cannot or 
will not read the document critically; the danger 
is greatest with regard to teaching methods. A 
teacher can read it and "check off" mathematical 
topics, but cannot read it and "check off" teach
ing methods, even though I firmly believe that 
there are many teachers and mathematics super
visors around the country who will do just that. 

In fact, PSSM sets a very high standard for the 
individualization of teaching and learning, per
haps a higher standard than the U.S. market will 
bear at this point in history. The last time the bar 
was raised too high, the result was the so-called 
"new math", which cannot be judged a success by 
any measure. PSSM reflects much that is good in 
our attempts to rethink and to yet again reform 
mathematics education. But in spite of all that has 
been learned and in spite of the protestations of 
the finest researchers and teachers, it remains a 
fair question to ask whether PSSM falls prey to the 
same fundamental mistake of raising the bar too 
high. It is not a question of what PSSM says, but 
of how it will be read by teachers and administra
tors. 

Which brings me to PSSM and the "math wars": 

... most of the arithmetic and algebraic 
procedures long viewed as the heart of 
the school mathematics curriculum can 
now be performed with hand-held cal
culators. Thus, more attention can be 
given to understanding the number 
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concepts and the modeling of proce
dures used in solving problems. (PSSM, 
page 20) 

The "math wars" that have flared up yet again in 
and outside our profession are encapsulated in the 
word "thus" in the above quotation from PSSM. 

• Traditionalists: The above L'llplication is a com
plete non sequitur, dangerous in the hands of 
all but the most mathematically sophisticated 
of school teachers. 

• Constructivists: Learning procedures without 
conceptual understanding is pointless and ul
timately useless. Anyway, machines can do 
procedures far better than humans. 

What is perhaps underappreciated in such de
bates is the fact that rote learning is not the enemy 
of mathematical understanding, but an essential 
vehicle to it. For example, many if not most stu
dents cannot develop an intuition for abstraction 
and symbolic manipulation without first correctly 
manipulating a lot of symbols. Perhaps one of the 
principal disappointments in the"math wars" has 
been the failure of the participants to acknowledge 
that appreciation of this fact is shared by both 
sides. 

PSSM begins to recognize the synergy between 
rote training and conceptual learning. But, as is nat
ural for a document prepared and vetted by a large 
cross-section of the professional community, it 
reflects the fact that our community has a long way 
to go to get the balance right. The evolution of the 
reading wars finally led to the recognition of the 
necessary balance and constructive tension be
tween "phonics" and "whole language". It is the 
same issue in mathematics. 

Of course we all believe that teachers should 
teach with conceptual insight and clarity and 
should use all the tools at their disposal to con
vey the mathematical essence clearly and persua
sively to as many students as possible. But let us 
not forget that training "by rote" is a less danger
ous weapon in the hands of a teacher of limited 
mathematical preparation and understanding than 
are attempts to foster understanding in others 
that one does not have oneself. 

Proof is a very difficult area for under
graduate mathematics students. Per
haps students at the secondary level 
find proof so difficult because their 
only experience with writing proofs has 
been in a high school geometry course, 
so they have a limited perspective .... 
Reasoning and proof should be a con
sistent part of students' mathematical 
experience in prekindergarten through 
grade 12. Reasoning mathematically is 
a habit of mind, and like all habits, it 
must be developed through consistent 
use in many contexts. (PSSM, page 56) 
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If mathematical reasoning and proof are so dif
ficult for undergraduate mathematics majors, is the 
same not true one hundred times over for most el
ementary and middle school teachers? And if that 
is the case, how on earth can we ask teachers to 
foster these skills in their students, except perhaps 
with vehicles (not yet invented) that work in a 
"teacher-proof" context? Teachers by and large 
are "kid people", not "math people". The "math peo
ple" are busy at an easier job, earning four times 
as much at some dot-com enterprise down the 
street. Let us be very careful about asking teach
ers for more than we have any right to expect. We 
run the risk of disrespecting the profession and 
its high level of skill and dedication and of foist
ing upon it the responsibility for remedying a de
ficiency that we as a society cause by the reward 
structure we have designed and perpetrated. It is 
of course essential that a document like PSSM lay 
out a vision and goals. But it is also important to 
guide each teacher of mathematics to find where 
he or she as an individual fits into the enterprise 
and give contexts for relatively successful teach
ing that fit an individual teacher's own mathe
matical knowledge and ability. On this point, per
haps PSSM still reflects a bit of a "one-size-fits-all" 
mentality. In fairness, however, there are indica
tions throughout PSSM that show that we are be
ginning to understand and grapple with this prob
lem. 

Of course, when it comes to my own area, geom-
etry, I must admit that I cringed when I read: 

Geometric ideas are useful in repre
senting and solving problems in other 
areas of mathematics and in real-world 
situations, so geometry should be in
tegrated when possible with other 
areas. (PSSM, page 41) 

It seems to me that the integration of geometry with 
other areas (indeed, the disappearance of it as a 
separate course in some schools) is quite naturally 
the enemy of logical development. It is really hard 
to track a concept and its logical development 
when it pops up periodically only in service to 
some other part of mathematics or application. To 
me it would be far better for all concerned if high 
schools did a lot less in the way of advanced place
ment calculus courses and spent more time on 
deepening understanding of "elementary" mathe
matics like geometry and algebra/numerics. This 
change would be especially beneficial for "mathe
matically gifted" students, another group whose 
needs PSSM begins to recognize. 

All in all, I would like to take my hat off to the 
writers, reviewers, and others involved in the prepa
ration of PSSM. It seems to me to be a responsible, 
insightful, balanced, and inspiring document. The 
problems of teaching and learning mathematics it 
addresses are fundamental ones fraught with mine-
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fields of competing ideologies and interests, yet the 
framework it lays out is mature, insightful, de
tailed, and even-handed. I hope only that those who 
read and use PSSM do so with as much thorough
ness, responsibility, thoughtfulness, and critical 
spirit as the writers brought to their task. 

Roger Howe 
I would encourage AMS members who read the 

PSSM to keep in mind the larger picture. Elements 
of the larger picture include: 

a) Here is a document that says that it is the 
ideas in mathematics that count. Four of the 
ten standards are about ideas-problem solv
ing, reasoning and proof, communication, 
and connections. 

I would be happy for the U.S. to commit to math
ematics education with a heavy emphasis on ideas, 
especially since 

b) PSSM explicitly corrects the lesson taken by 
many from the 1989 Standards that ability 
actually to do arithmetic does not matter. 
PSSM states clearly that skill at computation 
is a goal. In pre-K-2, students should learn 
"addition facts"-the sums of all pairs of 
single-digit numbers. In 3-5 they should also 
learn the multiplication tables and "develop 
fluency" with whole-number arithmetic-all 
four operations. In 6-8 they should "develop 
and analyze algorithms for computing with 
fractions, decimals and integers, and de
velop fluency in their use." There is even a 
statement on page 153 that students should 
know the multiplication tables by the end of 
fourth grade. 

This does not mean that PSSM is a perfect doc
ument. A mathematically attentive reader will find 
items that jar at all levels and in most parts of the 
document, at least the ones that I looked at. Here 
are a few samples. On page 144, lines 4-7, the in
dicated calculation appears to produce a fifth
grader 2 meters tall and an adult with a height of 
2.5 meters. On a higher level, on page 314, it is ex
plained how to set up a coordinate system to pro
duce a manageable proof that the medians of a tri
angle are concurrent. However, the "best", or 
mathematically most natural, proof of this is co
ordinate-free, with vectors, which are one of the 
recommended techniques, along with coordinates, 
in the first bullet of the third geometry expecta
tion (page 308). Or, just across on page 315, why 
is so much effort expended with no attempt to for
mulate the precise relation between a transfor
mation and a matrix: that the k -th column of the 
matrix is the image of the k-th standard basis 
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vector? On a still higher level, a main expectation 
of the "Geometry" standard for 9-12 is the use of 
transformations and symmetry to analyze and ex
plore mathematical situations. However, on page 
300 in the "Algebra" standard, there is a discus
sion of "exponential functions" that is summa
rized by this sentence: 

This type of exploration should help 
students see that all functions of the 
form f(x) = abx + c share certain prop
erties. 

Although changing the sign of a and changing b 
to 1 1 b are mentioned in the discussion, there is no 
hint that any function in this family can be trans
formed to any other by simple transformations of 
the coordinates (e.g., of the type x- ocx + {3, and 
similarly for y). This would seem to violate the 
"Connections" standard. 

I believe that it would be a mistake to conclude 
from items like these that PSSM is a document 
that should be discounted. Such items are proba
bly nearly unavoidable given the way it was created: 
by a committee of twenty-seven, chosen to repre
sent a diversity of points of view on mathematics 
education. Most of its readers will not notice such 
things. 

Another aspect of the larger picture is that PSSM 
is primarily concerned with curriculum. Curricu
lum is the aspect of mathematics education on 
which mathematicians tend to focus. However, I be
lieve that curriculum is a secondary issue in U.S. 
mathematics education today. The primary issue 
is the capacity of the teaching corps. A superb 
curriculum is beside the point if it makes demands 
that a teacher cannot meet. A potentially superior 
curriculum may in practice be inferior if imple
mented incorrectly. Conversely, an excellent 
teacher can make up for a lot of deficiencies in a 
textbook or program. I feel that the main question 
facing U.S. mathematics education is how to cre
ate a teaching corps that can deliver instruction that 
will promote understanding, reasoning, connec
tions, and communication in mathematics, as well 
as technical skill and broad knowledge. A main 
finding of mathematics education research during 
the past decade is that doing even elementary 
mathematics right involves substantial mathe
maticaljudgment and understanding, as well as an 
ability to listen to students and adapt instruction 
to their needs. We do not currently know how we 
can reliably produce teachers with this combina
tion of skills. It seems clear that it will take sus
tained and purposeful effort. I would guess that 
it would need at least the following combination 
of ingredients. 

1) More and better mathematical training of 
prospective teachers. This has several aspects: 

a) More mathematics courses for primary 
(K-3) candidates. 
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b) Separate certification and substantially 
more training for the intermediate level (4-8). 
c) Specially designed courses built to connect 
important mathematical ideas to classroom 
experience. 
d) Particularly for elementary teacher can
didates, instruction adapted to their state of 
preparedness. 

2) Sustained in-service training focused on 
mathematics, including night and summer courses 
and teacher institutes. 

3) Continued learning on the job, by self-study 
and collegial interaction. 

Point (3) will probably require considerable sup
port, at least at first. The in-service training of 
point (2) could provide some of this support. Sup
port could also come from mathematics resource 
teachers or mathematics specialists in elementary 
schools. 

Developing a system with these features re
quires mutually reinforcing action by educational 
policymakers, schools of education, and mathe
matics departments. The essential enabling role will 
fall to educational policymakers. To make the pro
grams of study in points (1a) and (1b) viable, cer
tification requirements will have to be beefed up, 
especially at the middle school level. Probably also 
there would need to be some fairly probing ex
amination for certification. Time will have to be pro
vided in the teacher's work week for the activities 
of point (3), and incentives to ensure participation 
in activities of point (2) will likely also be needed. 
Given the appropriate certification policies and 
working conditions, education schools and math
ematics departments would then have to cooper
ate to create the courses of point (1) and the pro
grams of point (2), and these efforts would also 
require appropriate support. Steps in this direction, 
in Connecticut since the late 1980s and recently 
in Puerto Rico, have had encouraging results . 
Rather than debate at great length about curricu
lum, let us get serious about enabling teachers to 
develop the mathematical skills they need to teach 
well. 

Mark Saul 

Normally, one must not pass on information of
fered anonymously, but the present situation is 
something of a special case. 

A colleague at a large state university discovered 
the manuscript transcribed below in a container 
that might be described as a metal shoe box. It 
seems to be a message from the future. Is it this, 
or a fraternity hoax? I offer this decision to the 
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reader, together with the very real issues the text 
raises. 

Mayl5,2098 

A Brief Communication to the History 
Division of the American Mathematical 
Society 
This communication describes a manuscript re
cently uncovered in the archives of the Lappan 
Memorial Library. As you know, the Great Comet 
of 2065 wiped out all electronic records, ushering 
in a Little Dark Age, from which we are just now 
recovering. The present manuscript represents a 
rare glimpse into a world over which history has 
drawn a curtain. 

The manuscript is entitled Principles and Stan
dards for School Mathematics (PSSM) and is a prod
uct of the National Council of Teachers of Mathe
matics (NCTM), an organization that of course still 
exists. The document begins with a "Statement of 
Intention": 

This document is intended to-

• set forth a comprehensive and co
herent set of goals for mathematics for 
all students ... ; 

• serve as a resource for teachers, ed
ucation leaders, and policy-makers ... ; 

• guide the development of curriculum 
frameworks, assessments, and in
structional materials; 

• stimulate ideas and ongoing conver
sations .... (PSSM, page 6) 

This primary source offers a wealth of information 
about the era that produced it, too much to treat 
thoroughly in the present brief communication. We 
will therefore focus on one aspect: the role played 
by mathematics education in American society of 
the time and particularly the role played by math
ematicians in education. 

The document first lays out several basic tenets 
that we now take for granted. These are contained 
in a set of six overarching "principles" about the 
learning and teaching of mathematics, many of 
which sound dated. For example, the "Equity Prin
ciple": 

The vision of equity in mathematics 
education challenges a pervasive soci
etal belief in North America that only 
some students are capable of learning 
mathematics .... Equity does not mean 
that every student should receive iden
tical instruction; instead it demands 
that reasonable and appropriate 
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accommodations be made as needed 
to promote access and attainment for 
all students .... Achieving equity re
quires a significant allocation of human 
and material resources ... (PSSM, pages 
12-14). 

Why did the authors feel impelled to include 
such obvious and commonplace assertions? An 
historical reading will give us the answer. At the 
turn of the millennium, the United States found it
self the strongest and wealthiest country in the 
world and in the history of the world. Yet its wealth 
was distributed with significant inequalities. No bal
ance had yet been struck between the economic in
centive necessary for productivity and a broad in
clusion of the entire population in that productivity 
to protect it from the ravages of social divisions. 
This was the great historical task of the twenty-first 
century. 

Other "principles" are likewise dated. The odd
est thing, however, about this section of the doc
ument is that it treats almost nothing specific to 
mathematics. The principles stated mostly apply, 
with only slight adjustments, to the learning of any 
other subject. 

Let us turn to the role of the mathematician in 
education at the time, a role that was not yet well 
defined. Some mathematicians involved them
selves directly in teaching precollege students and 
even contributed towards an understanding of 
teaching and learning by doing educational re
search. Many more mathematicians were involved 
in preparing "preservice" teachers, a process that 
was then rather haphazard (the current document 
acknowledges but does not detail the problems in 
this area). Still others assumed the role of critic, 
commenting on the work of others without per
forming any themselves. No one of these roles is 
today thought inappropriate, but no one of them 
dominates any individual mathematician's activi
ties as it did in the past. 

This lack of balance between research and out
reach was a grave fault in the structure of the 
American mathematical community. Even at that 
time there were models, such as those in Eastern 
Europe, where mathematicians were much more 
closely and successfully integrated into the edu
cational efforts of the nation. 

The main part of the document, the ten "Stan
dards", tells us more about this problem. Some of 
the labels on these standards are indeed strange. 
Today, we would think of algebra as essentially the 
study of binary operations, so that a "Number and 
Operation" standard would grow, as the grade lev
els get higher, into a standard for algebra. But it 
turns out that "Numbers and Operations" dis
cusses mostly the relationship between operations 
and algorithms, then a sore point in education. At 
the time, many people erroneously assumed that 
a mere mastery of algorithms would somehow 
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induce an understanding of arithmetic. It seems 
that this special standard was needed to address 
this error. 

Even with the burden of this historical baggage, 
the wording of this standard is strikingly modern. 
There are important attempts to use findings from 
the nascent field of cognitive psychology, especially 
for the early years. There are concrete checkpoints 
and benchmarks offered, both in understanding 
and in computational ability. There are fascinat
ing ideas offered about the use of technology. It 
is interesting that even with the few resources de
veloped at the time and the small bits of knowl
edge accumulated, the authors got right many 
things that have been confirmed over time. It seems 
that a collective intuition about education some
times proves accurate, a lesson we might take in 
our own time. 

The "Number and Operations" standard for 
grades 9-12 shows most clearly the need for the 
input of the mathematician. Much is made of the 
study of vectors and matrices and the exploitation 
of parallels in structure between these objects and 
various number systems. But the discussion con
tains significant gaps. The next generation of math
ematicians was able to work more closely with ed
ucators and examined more closely the 
mathematical and cognitive structures involved 
here to find a pedagogy that reflects these struc
tures. 

The "Algebra" standard is not that at all, but a 
hodgepodge of mathematical ideas packaged and 
labeled for convenience. Throughout the grades the 
study of algebra is confounded with the study of 
functions, of models, of pattern, and of several 
other important mathematical concepts related to 
but not part of algebra. One might well imagine the 
lumping and splitting that resulted in the some
times strange taxonomy of the PSSM. The authors' 
intuitions are mostly correct but have not been fo
cused through the lens of the mathematician. 

There remains in this document a trace of a ten
sion that permeated the decade that preceded it. 
Many educators had decided, largely without evi
dence, that mathematics could be made more "in
teresting" or "exciting" through the use of what was 
termed "real-world applications". However, this 
document is fairly balanced and includes a good 
mix of elegant "pure" mathematics and more 
rough-and-tumble applications. 

The standard called "Geometry" is in much bet
ter shape, perhaps because this branch of mathe
matics has the longest and most successful history 
of any as a classroom subject. Even today we can 
think of ourselves as just coming out from under 
the shadow of Euclid. Geometry in the schools was 
for centuries synonymous with axiomatics, and 
there remain today mathematicians "married" to 
Euclid. For example, some think that straightedge 
and compass are the only viable construction tools 
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and Euclid's set of axioms the only way to de
scribe geometry. Euclid's was a towering accom
plishment which has already lasted more than two 
millennia. We can continue to honor this accom
plishment while extending it and finding alterna
tives. 

During the twentieth century the wisdom of 
separating the studies of geometry and axiomat
ics became clear. For example, until about the era 
of the PSSM, geometry in elementary school con
sisted largely of the learning of nomenclature. In 
middle school, geometry was used as a platform 
to do algebra, if it was used at all. Geometry was 
started in earnest only in high school, because it 
was felt necessary to go about that study ax
iomatically. The "Geometry" standard in PSSM re
flects a sea change in this view of the subject, de
scribing a unified approach to the subject from 
early childhood through high school. 

This standard, too, betrays the flaws of the cul
ture that produced it. For example, mention is 
made (pages 235, 313) of how the introduction of 
coordinates links algebra with geometry, but other 
useful links between these two branches of math
ematics are not mentioned. Another connection 
with algebra is missed when the composition of 
geometric transformations is brought up (page 
314). Oddly, no mention is made of the noncom
mutative nature of this operation or its relation
ship to matrix multiplication. 

It seems important to note that the lack of such 
mathematical connections cannot be attributed to 
organizational problems. The document describes 
an elaborate system of "Association Review 
Groups" -people in mathematics, statistics, and 
other fields who offered input. There are also 
mathematicians listed among the authors of the 
document. 

Thus it is not an organization at fault, but a cul
ture. However, the culture seems to have been 
more resilient than this one document shows. The 
process of setting down a single set of goals 
brought to the attention of the mathematical com
munity exactly the gaps that seem so obvious to 
us now. Thus the document contributed as much 
in its flaws as in its successes. 

The historical record includes a number of ar
tifacts of the controversy that surrounded math
ematics education at the time. In some cases both 
educators and mathematicians tried to think of 
PSSM as a curriculum in itself. We now know that 
there are good reasons why curriculum should 
not be set on this high level, but on a lower level. 
A paper curriculum changes when it is imple
mented in ways that are dependent on such fac
tors as the teachers implementing the curriculum, 
the students' social environment, or the form of 
assessment of the curriculum. Especially in a set
ting as diverse as American society, we have found 
it more effective to implement refined versions of 
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documents such as PSSM rather than impose cur
riculum from a level of management that cannot 
react to a close observation of the intended audi
ence. 

Another bone of contention seems to have been 
the mathematical accuracy of the document. Even 
today there are mathematicians who will inspect 
documents such as this one for errors, like some
one attending a concert only to hunt for wrong 
notes. Such flaws do not significantly affect the 
strength of the document. A curriculum is not a 
mathematical argument. The latter has the struc
ture of a balloon: a single hole renders it useless. 
But a document guiding educational practice can 
hold up despite a few weak points or even down
right errors. 

There are, however, deeper flaws, where im
portant mathematical questions go begging. For ex
ample, on page 292 we have:" ... students can learn 
to appreciate vectors as a means of simultane
ously representing magnitude and direction." Does 
this really lie at the heart of the vector concept? 
Or on page 297: "Students should ... study the be
havior of polynomial, exponential, rational, and pe
riodic functions." These categories are not paral
lel: perhaps students should also acquire a taste 
for Greek, Italian, Chinese, and orange food. These 
flaws are more important, and more worthy of the 
attention of the mathematician, than small slips 
in logic or exposition. 

To conclude this communication I would like to 
offer the suggestion that this artifact from the 
past can teach us something about our own en
deavors. As we see how our forebears struggled and 
erred, we must wonder what will be thought of our 
own efforts one hundred years hence. For we are 
not ready for The Definitive Document in educa
tion, and it is not clear that such a document is even 
possible. A historical perspective on this PSSM, as 
well as on our own work, will allow us to recog
nize our own errors and use them, as well as our 
triumphs, to guide our next steps. 
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Zero: The Biography of a Dangerous Idea 
Charles Seife 
Viking, $24.95 
248 pp. with index 
ISBN 0-670-88457-X 

Popularising mathematics is an important task, 
and, done well, the history of mathematics offers 
as good a way as any. Some simplification to get 
the message across is in order, and authors can be 
forgiven if their enthusiasm carries them away. But 
it is hard to see what can justify this overblown 
and incoherent book. 

Consider the opening paragraph. "The story of 
zero," we read, "has its roots in the time thousands 
of years before the first civilization ... . It is an East
ern concept, born in the Fertile Crescent a few 
centuries before the birth of Christ." Well, which? 
Thousands of years before Egypt got going or well 
after? No matter; we are about to learn on this same 
opening page that "within zero there is the power 
to shatter the framework of logic." Was it shattered? 
When? Who repaired it and how? Or is it still com
pletely broken? Fortunately, all that is meant is that 
multiplying and dividing by zero can cause prob
lems until one knows what to do. Logic hasn't 
been affected at all, unless one actually believes, 
as is asserted on page 23, that dividing by zero 
allows for the destruction of the entire foundation 
of logic and mathematics. It would be hard to say 
whether the assertion stems from misunder
standing or simply constitutes absurd hyperbole, 
but division by zero won't be demystified here. 
Seife hasn't written that kind of book. 

Inconsistencies abound. The Mayan calendar
which starts with 0, not 1- makes more sense, ap
parently, than the Western one, because it would 
have celebrated the recent millennium after 2,000 

]ere my Gray is at the Open University in the United King
dom. His e-mail address is j . j . g ray@open. ac . uk. 
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years and not after 
1,999. Our calendar is 
troublesome. But we 
also learn on the same 
page (page 18) that the 
Maya had three calen-
dars on the go the 
whole time, generating 
a different name for 
every day in a 52-year 
cycle. Trouble, anyone? 

The hyperbolic tone 
persists right through 
the book. Zero and in
finity are here found at 
the centre of the Renais
sance, first at the van

ishing point of Brunelleschi's painting of the Bap-
tistery in Florence, where "everything sufficiently 
distant .. .is squashed into a zero-dimensional point 
and disappears." This happens, apparently, because 
"the vanishing point has caused most of the uni
verse to sit in a tiny dot" (pages 86, 87). It would be 
too tedious, presumably, to explain that in single-fo
cussed perspective a large amount of the domain 
plane is mapped arbitrarily close to the vanishing 
point, when instead the author can claim that "Zero 
had transformed the art world." 

Not content with that, zero and infinity (no 
need to speculate very hard on how infinity gets 
into this book) move on to reach "the very center 
of the philosophical war taking place during the 
sixteenth and seventeenth centuries" (page 93). 
Here we learn that Descartes "rejected the void but 
put it at the center of his world." This brings up, 
not for the first time, the author's confusion be
tween nothingness and zero that runs through the 
book. Problems with understanding the vacuum, 
whether medieval or quantum mechanical, are 
often very difficult, but conflating concepts of the 
vacuum with zero just muddles things. It's not 
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that the transition from writing about zero to writ
ing about the void is illegitimate, but it must be 
done with care. This book ends with the claim 
that "zero is behind all the big puzzles of physics" 
(page 214), whereas what is nearer the truth is 
that our intuition fails us in the very small and the 
very large, so the models we create to represent 
those realms sometimes give us misleading an
swers, such as zero and infinity. 

Precision is not, however, Seife's strong point, 
and nowhere does his inattention to detail let him 
down more than in his discussion of the calculus. 
Almost inevitably we must read of 0/0. Plagiarism 
is apparently widespread in this electronic age, 
but at least if students plagiarise this book, their 
guilt will show clearly. The potted history of New
ton and Leibniz is woefully out of date (Newton's 
laws were not cast as differential equations until 
Euler), but let that pass. To read that Leibniz's dif
ferentials still had the same 0/0 nature that plagued 
Newton's fluxions (page 123) is bad enough. To 
read that "L'Hopital's rule took the first crack at 
the troubling 0/0 expressions that were popping 
up throughout calculus" (page 124) is almost com
pletely wrong (grammar included). The calculus 
is not about giving a meaning, even a context
dependent one, to 0/0. The relevant concept here 
is that of the limit, which is not easy to explain but 
worth the effort. L'Hopital's rule is a particular 
example of how limiting arguments can be used, 
but it has nothing to do with explaining how the 
core of the calculus works. 

Next up, imaginary numbers. What can be said 
about an exposition that begins "Zero and infin
ity always looked suspiciously alike" (page 131)? 
We read on to discover that it is "possible to un
derstand the infinite by studying zero." How? Via 
the Riemann sphere, of course, because "i held 
the key to zero's strange properties." And so on, 
and so on. Cantorian set theory somehow emerges 
from the discussion of the Riemann sphere, be
cause, it seems, infinity has become an ordinary 
number ready for study (page 145). Although, 
"most appalling of all, infinity can be a zero" (page 
14 7). There follows a quick trip through the dis
tinction between countable and uncountable sets 
and the all-too-familiar parody of the relations be
tween Cantor and Kronecker that E. T. Bell created 
(and for which Dauben's book [1] should have been 
the antidote). But how can an infinity be zero? Be
cause the set of rationals on the line can be cov
ered with a carpet of arbitrarily small size. It's not 
clear from this exposition whether the carpet is 
made of two-dimensional pieces, in which case 
the conclusion is trivial, or if they are one-dimen
sional strips, in which case a more interesting 
statement is being made. But in any case the con
fusion of cardinal properties and measure-theoretic 
properties is not helpful, nor does it tell us 
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anything about the disagreements between 
Cantor and Kronecker. 

Einstein's theories of space and time turn up a 
while later, and we learn that the speed of light is 
the ultimate speed limit, from which it follows, 
apparently, that "Nature has defended itself from 
an unruly zero" (page 178). But don't relax your 
guard, for in the next line we read that "However, 
zero is too powerful even for nature," all because 
Einstein's theory of general relativity permits black 
holes. Bizarrely, it is the general theory that Seife 
credits with the concept of space-time, and so 
space-time is the springboard for his account of 
rubber-sheet geometry. From curvature we get to 
black holes, which Seife mistakenly believes are 
point-size: "A black hole is a point. It takes up 
zero space, so there is no outer edge, no space 
where space begins to flatten out again" (page 
182). This fundamentally confuses his account 
of the nature of black holes, event horizons, and 
singularities. 

There are passages of accurate writing in this 
book, but far too much of it is way off. The bibli
ography shows one reason why: very little of the 
historical references are up to date, leaving the 
reader stranded in the nowhere land of Bell's Men 
of Mathematics. But a more fundamental reason is 
that Seife does not want to instruct. He wants the 
reader to marvel. Sloppy thinking is conducive to 
uncritical gawping at the wonder of everything, and 
inconsistency helps. Did Hippasus die for reveal
ing the discovery of incommensurability (page 26), 
or is it all legend (page 37)? It doesn't matter if 
all one wants to do is make people say gosh. But 
if in this difficult, precious world of ours one of 
the minor wonders is that we have finally learned 
to talk a certain amount of sense about numbers 
(including zero) and to use them skillfully in geom
etry and physics, not least through the calculus, 
then the worthwhile aim is to convey some of that 
understanding. The things we understand are truly 
exciting, and the understanding is far better than 
the befuddled wonderment on offer here. One 
might even think that some of this understanding 
has become so well organised that we can teach 
to large audiences what even Newton struggled to 
apprehend. Careful focus on the task at hand, 
separating out topics that are easily confused, and 
confidence in the material are essential. Seife's 
book has too little of these. But if you thrill to hear 
(page 145) that "zero and infinity are eternally 
locked in a struggle to engulf all the numbers", 
then, hey, this is the book for you. 

Reference 
[1] J. W. DAUBEN, Georg Cantor: His Mathematics and 

Philosophy of the Infinite, Princeton University Press, 
Princeton, NJ, 1990. 
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Proof 
A play by David Auburn 
Directed by Daniel Sullivan 
City Center 
New York, NY 

Proof, a play by David Auburn, is a warm explo
ration of one mathematical family and a mystery 
about the authorship of one mathematical proof 
and about the sources, sanctuaries, and emotional 
risks of intellectual passion in general. It is a rare 
treat to see the romance of a mathematical proof 
take center stage in a popular work that teases with 
our preconceptions without succumbing to stereo
type. This review is of the production directed by 
Daniel Sullivan and staged at City Center in New 
York City by the Manhattan Theatre Club, running 
through July 30. Proof will open again October 24 
at Broadway's Walter Kerr Theatre (http: I jwww. 
ProofonBroadway. com/). One should seize the 
chance to see it. 

Proof is staged entirely on the back porch of an 
old brick house in Chicago. The set by John Lee 
Beatty, extending indefinitely to left and right, 
feels before a line has been spoken as if it has been 
battered by decades of Chicago's schizophrenic 
weather. The play opens with Catherine (Mary
Louise Parker) in a midnight conversation, either 
dream or delusion, with her father, Robert (Larry 
Bryggman), who died a week earlier at fifty-three 
of an aneurysm. Robert was a University of Chicago 
mathematician of startling originality in his youth 
who soon fell prey to bouts of mental illness in
terspersed with spells of clarity in which he strug
gled to reestablish his research. Catherine is a 
young woman whose apparently similar promise 
was sidetracked by her decision to live with and 

Dave Bayer is professor of mathematics at Barnard Col
lege. His e-mail address is bayer@math. columbia. edu. 
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care for her father 
in his last years. She 
may have a bit of her 
father's delusional 
madness or, as 
likely, an active 
dream life coupled 
with a stiff dose of 
garden-variety de
pression wholly un
derstandable under 
her circumstances. 
In any case, they are 
not happy campers, 
but their palpable 
love has gotten them 

Mary-Louise Parker as through the past few 
Catherine in "Proof'. years. Robert reap

pears in flashbacks 
throughout the play, while the story progresses in 
the present. 

The other two characters are Hal (Ben Shenkman), 
a former Ph.D. student helped by Robert who now 
has a teaching position at the University of Chicago, 
and Catherine's older sister, Claire (Johanna Day), a 
Wall Street currency analyst who flies in to take care 
of affairs following their father's death. Hal, a bit 
smitten by Catherine (as anyone with a pulse would 
be), has been upstairs sorting through years of 
Robert's notebooks, filled mostly with delusional 
scribbling. After an interlude a new notebook 
materializes, containing an astonishing proof of 
uncertain authorship. The appearance of this proof 
wreaks havoc with the three characters still living. 

It is altogether too common to see mathemati
cians portrayed as "the other", set apart in their 
ways from normal folks, who should feel lucky at 
not having to pay the heavy price a mathematical 
gift exacts. The play paints a giant red target as 
bait for this audience preconception by making 
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mathematics and madness run together in this 
particular family, but it is in fact Claire who adopts 
the role of "the other" on this stage of mathe
maticians. Yet after having a bit of fun with Claire's 
view of life as a workweek leavened by hobbies like 
her fiance Mitch's vegetarian chili, the play 
refuses to leave Claire painted into this corner. 
Claire sees herself as the emotional and financial 
anchor of a gifted nuthouse family out of touch 
with the rigors of real life, and in her own way she 
is just as supportive and sacrificing as Catherine. 
If there is friction between the sisters, it is be
cause they live in such different worlds. Johanna 
Day gets these nuances of Claire's character just 
right. 

Ultimately it is this generosity of spirit that is 
the most lasting impression created by Proof. For 
all of the characters' complexities, talents, differ
ences, and shortcomings, one comes to see the 
good in each of them. In a play featuring insanity 
this is a warm and infectious humanizing per
spective that can help keep anyone's demons at bay. 

Larry Bryggman's portrayal of Robert is less 
evocative of a mathematician of remarkable talents 
(Robert's productive years feel to be a distant 
memory, and he lacks the flicker of extreme orig
inality one might anticipate) than that of a loving 
father caught in the grips of a debilitating mental 
illness. Robert's madness is not the romanticized 
genius treading the thin line with insanity of pop
ular legend, but rather a deceptive normality 
masking a tragic loss of ability to distinguish 
reality from intruding delusions. David Auburn 
continually teases the audience's expectations, 
and he may seem to leave unchallenged the idea 
that mathematical talent and mental illness are a 
natural pairing. However, the play makes no invi
tation to extrapolate from this family's circum
stances. Psychosis is a rare, but unfortunately not 
too rare, condition. The kind of talent that is the 
subject of this play is rarer still. Such individuals 
come in ones, and any improbabilities of the char
acters here are to be taken as a given. 

Could the clouds have cleared for Robert, or, as 
he puts it, could "the machinery" be working again? 
As unlikely as this seems, we are presented with 
a proof that came from somewhere. 

Mary-Louise Parker's performance as Catherine 
is the extraordinary core of this production. She con
vincingly traverses a two-dimensional parameter 
space of personas, for she responds differently to 
each of the other characters at any given time, and 
she fluidly adopts Catherine's different ages as 
the play skips about in time. One hesitates to call 
hers a two-dimensional character for fear of mis
interpretation, but one could become spellbound 
by live theater on the basis of her performance 
alone. The charged intelligence on display, brought 
to bear on the craft of acting learned through a life
time, makes convincing the possibility of 
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mathematical genius in Catherine's character. It may 
be equally improbable that Catherine, a college 
dropout with modest formal mathematical train
ing, could have penned or understood the proof in 
question, but the existence of such a proof is itself 
an exceptional occurrence that defies probabilis
tic reasoning. 

Catherine has an unsettling wit, based on a 
childlike literalness refined to an adult sense for 
the jugular. She is always stripping away the so
cial conventions of 
the other charac
ters' utterances, re
sponding instead 
to the logical ker
nel of what they 
said. A capacity for 
abstraction might 
have been more 
conventionally 
portrayed as social 
detachment; here, 
Catherine's contin
ual recentering of 
discourse onto its Mary-Louise Parker and Ben Shenkman in 
true subject is "Proof'. 
evocative of an un-
canny problem-solving ability. 

Robert, in contrast, engages Catherine in col
laborative chains of more formal logical associations 
and number play, sometimes as a way of stepping 
around the uncomfortable emotional cores of con
versations. He is, after all, a disturbed soul who has 
tried to decipher alien messages from the numbers 
on spines of library books. A different mode of 
problem-solving ability is on display here: As 
Catherine puts it, Robert slogged at problems from 
odd angles, but he was so fast at it that it looked 
magical. Perhaps Robert never fully understood 
the nature of his talent; for him "the machinery" 
either worked or it did not, and he spent much of 
his later years trying to get it to work again. "The 
machinery" could be mathematics or sanity itself; 
Robert does not put a fine point on any distinction 
between the two. 

One would do this play an injustice to presume 
that the activity of mathematics as seen by any one 
character is accurate or is a view the playwright 
holds. Like Faulkner's Absalom, Absalom or Kura
sawa's Rashomon or life itself, objective reality 
takes the form here of a composite of evolving and 
sometimes contradictory individual perceptions. 
As Hal, Ben Shenkman's portrayal of a recent grad
uate student has an edgy verisimilitude. Hal, who 
is also a musician but no Art Garfunkel, has the 
hubris both to enjoy life and push forward in his 
work, but his belief in the necessity of profes
sional mathematical training masks his insecurity 
that his own might not have been sufficient to in
sure his success. He sees a landscape where older 
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mathematicians take speed to keep up with a 
young man's game in which everyone over fifty 
might as well teach high school. At twenty-eight 
his real fear is that if he has not made it yet, he 
might never make it. Ben's involvement with the 
proof becomes a life-transforming experience, as 
a reki..11dled passion for mathematics makes the 
particulars of personal circumstance irrelevant. 

Catherine sees mathematics through the story 
of her idol, Sophie Germain, who spent many nights 
holed up by candlelight in her father's house learn
ing number theory during the French Revolution, 
much as Catherine has been holed up caring for 
Robert. Germain's singular gifts notwithstanding, 
in this view copious quantities of interest and 
attention brought to bear on a problem are the 
decisive ingredients in mathematics. Certainly the 
passage of time is something this house afforded 
both Catherine and Robert in spades. One longs 
from the audience for the midnight mathematical 
solitude of years in this warm but cranky house, 
out of which the proof in question was born. 

As Catherine's house parallels Germain's house, 
the question of the proof's authorship parallels the 
question of Germain's gender, which she concealed 
in letters to Gauss. Catherine either has a talent that 
outstrips her dad's or a delusional capacity that 
outstrips her dad's. Catherine has memorized the 
letter that Gauss wrote Germain on his discovery 
of her gender (tightened up a bit by Auburn), and 
Catherine takes this letter as an emblem of affir
mation. This affirmation is recited moments before 
Hal's first kiss, a more sensual affirmation that 
serves to unhinge any remaining semblance of 
order in this house. 

Emotional truths and mathematical truths are 
understood by separate means, and Catherine 
seeks from Hal an affirmation born of faith and 
trust, not of reason. Before it transforms him too, 
Hal instead objectifies the starring piece of math
ematics beyond the reach of the flesh-and-blood 
insights and stumbles of its creation. We too 
cannot know through logic alone what is going on 
here, yet we know. 

This play is ultimately a love letter to mathe
matics, and one can only respond to its generosity 
in kind. 
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H.-T. YauReceives 
MacArthur Fellowship 

In June 2000 the John D. and Catherine T. 
MacArthur Foundation announced the names of 
twenty-five individuals who will receive MacArthur 
Fellowships. Each will receive $500,000 over five 
years of "no strings attached" support. 

One of the fellowships has been awarded to 
HoRNG-TzER YAU of the Courant Institute of Math
ematical Sciences, New York University. 

Yau is a mathematician who applies profound 
mathematical insights and analysis to the expla
nation of important physical processes. Although 
the scale of the phenomena he studies varies from 
microscopic to astronomical, his work concen
trates on reinterpreting descriptive models of 
large-scale physical behavior within the context of 
statistical mechanics. 

Early in his career Yau focused on describing in 
quantum mechanical terms the stability of matter in 
complex (many-body) systems. This work produced 
sound mathematical support for earlier astrophys
ical theories on the limits of stellar stability. Yau 
then shifted the direction of his research toward ex
plaining the macroscopic properties of fluids based 
on the microscopic behavior of their constituent 
particles- the hydrodynamic limit. He developed 
the novel concept of "relative entropy" to derive de
scriptive formulae of fluid behavior (for example, 
Euler, Navier-Stokes) from basic principles of sta
tistical mechanics. Although the problems thatYau 
works on are rooted in physical phenomena, he 
has made important contributions to fundamental 
mathematics in several areas: probability theory, 
nonlinear partial differential equations, spectral 
theory, and dynamical systems theory. 

OCTOBER 2000 

Yau is a professor of mathe
matics at the Courant Institute 
of Mathematical Sciences, New 
York University. He received a 
B.S. (1981) from National Tai
wan University and a Ph.D. 
(1987) from Princeton Univer
sity. He has received fellowships 
from the Sloan Foundation and 
the Packard Foundation (1991). 

Each year the MacArthur 
Fellowships program provides 
unrestricted fellowships to 
exceptionally talented individ-

1 S l h d d l H.-T. Yau 
ua s. evera un re peop e 
serve as nominators for the 
program. A 13-member selection committee, whose 
members also serve anonymously, makes recom
mendations to the Board of Directors of the 
MacArthur Foundation. 

The Foundation neither requires nor expects 
specific projects from the fellows, nor does it ask 
for reports on how the money is used. While there 
are no quotas or limits, typically between twenty 
and forty Fellows are selected annually. 

-From a MacArthur Foundation news release 
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2000 Fulkerson Prize 

Michel X. Goemans David P. Williamson Michele Conforti Gerard Cornuejols M.R.Rao 

1086 

The 2000 Delbert Ray Fulkerson Prize was awarded 
at the 17th International Symposium on Mathe
matical Programming, held in August 2000 at the 
Georgia Institute of Technology in Atlanta. 

Two papers each received a Fulkerson Prize: 

MICHEL X. GOEMANS and DAVID P. WILLIAMSON: 
"Improved approximation algorithms for the 
maximum cut and satisfiability problems 
using semi-definite programming", journal 
oft he Association for Computing Machinery, 
42 (1995), no. 6, pages 1115- 1145. 

MICHELE CONFORTI, GERARD CORNUEJOLS, and 
M. R. RAo: "Decomposition of balanced 
matrices", journal of Combinatorial Theory, 
Series B, 77 (1999), no. 2, pages 292-406. 

Goemans is an associate professor of applied 
mathematics at the Massachusetts Institute of 
Technology, and David P. Williamson is a researcher 
at the IBM T. ]. Watson Research Center in York
town Heights, New York. Michele Conforti is a pro
fessore or dina rio at the Universita di Padova, Italy; 
Gerard Cournuejols is a professor of operations re
search and a member of the Graduate School of In
dustrial Administration at Carnegie-Mellon Uni
versity; and M. Rammohan Rao is director of the 
Indian Institute of Management in Bangalore, India. 

The Delbert Ray Fulkerson Prize recognizes out
standing papers in the area of discrete 

NOTICES OF THE AMS 

mathematics. Established in 1979, the prize is 
sponsored jointly by the Mathematical Program
ming Society and the AMS. Up to three awards of 
$1,500 each are made every three years at the in
ternational congress of the Mathematical Pro
gramming Society. The prize is made possible by 
a memorial fund established by friends of the late 
Delbert Ray Full<erson to encourage mathematical 
excellence in the fields of research in which he 
worked. 

The Fulkerson Prize is presented for papers 
published during the six calendar years preceding 
the year of the congress. The prizes are given for 
single papers, not series of papers or books, and 
in the event of joint authorship the prize is divided. 
The topics of papers considered for the prize in
clude graph theory, networks, mathematical pro
gramming, applied combinatorics, and related sub
jects. 

The selection committee for the 2000 Fulkerson 
Prize consisted of William Cook, Ronald L. Graham, 
and Ravindran Kannan (chair). 

-Allyn jackson 
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Langlands Receives Grande 
Medaille d'Or 
ROBERT LANGLANDS has received the Grande Medaille d'Or 
(Gold Medal) of the Academie des Sciences de Paris. This 
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is the highest honor pre
sented by the academy. 

Langlands was born in 
Canada in 1936. He is a 
professor of mathematics 
at the Institute for Ad
vanced Study in Princeton. 
His main contribution to 
mathematics is a program 
that predicts hidden rela
tions between algebraic 
geometry and the theory 
of representations of Lie 
groups. 

The law of quadratic 
reciprocity was proven in 

Robert Lang lands 1801 by Gauss in Disquisi-
tiones Arithmeticae, 

though the statement was already known to Euler and Le
gendre. Given prime numbers p and q, the law asserts a 
symmetry between p and q with regard to the solubility 
of the equation x2 = p mod q. It took more than a century 
to understand conceptually the role of the law of qua
dratic reciprocity in class field theory, which allows one 
to calculate, starting with the ideal classes, the Galois 
group of the maximal abelian extension of a number field. 
The Langlands program is a surprising generalization of 

class field theory that covers arbitrary Galois groups. The 
ideal classes are replaced by adelic Lie groups, and the 
reciprocity law becomes a correspondence between rep
resentations of Galois groups (which occur in the defini
tion of Artin L-functions) and certain infinite-dimensional 
representations of adelic Lie groups. Langlands's conjec
tures, most of which are still unproved, translate large 
parts of algebraic geometry into the language of repre
sentation theory. They thus provide a dictionary in which 
translation permits, in principle, the resolution of questions 
that would otherwise be unsolvable, such as the Artin con
jecture about the holomorphicity of L-functions. The efforts 
of many mathematicians, including Langlands himself, 
have led to proofs of some parts of the program. For ex
ample, the progress made by Andrew Wiles permitted him 
to complete the proof of Fermat's Last Theorem. 

Each year, the Grande Medaille d'Or is awarded alter
nately for decisive contributions to a discipline in one of 
the academy's two divisions. The originality of the work 
is taken as much into account as is the work's international 
influence and the impact it has had in creating a recog
nizable school of thought and research. The work must be 
in an important area of basic research and must have shed 
new light and brought new understanding to the discipline 
involved. In the year 2000 the recipient was chosen from 
disciplines belonging to the Division of Mathematical and 
Physical Sciences and Their Applications. 

-From Academie des Sciences announcements 
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2000 EMS Prizes Awarded 
Every four years at the European Congress of Mathemat
ics (ECM), the European Mathematical Society (EMS) awards 
the EMS Prizes. These prizes are meant to recognize ex
cellent contributions to mathematics by young researchers 
not older than thirty-two. Each prizewinner receives a mon
etary award of 6,000 Euros (about US$5,600). 

The 2000 EMS Prizes were given at the Third ECM, held 
in Barcelona July 10-14, 2000. The selection committee con
sisted of Noga Alon, Werner Ballmann, Jan Derezinski, 
Jacques-Louis Lions (chair), Maxim Kontsevich, Eduard 
Looijenga, Angus Macintyre, David Nualart, A. N. Parshin, 
Ragni Piene, Itamar Procaccia, Mario Pulvirenti, Rolf 
Rannacher, Caroline Series, Vladimir Sverak, and Dan 
Voiculescu. 

The following presents the names of the prizewinners 
and the citations for the prizes. 

Semyon Alesker 
SEMYON ALESKER has contributed greatly both to the as
ymptotic theory of convexity and to classical convexity the
ory. His most significant work is on valuations (additive 
functionals) on convex bodies and has remodeled a cen
tral part of convex geometry. 

Group invariant valuations have been studied since 
Dehn's solution of Hilbert's third problem, with later 
contributions by Blaschke and others and culminating in 
Hadwiger's celebrated characterization theorem for the 
intrinsic volumes. The latter theorem was considered the 
top result in this area for almost fifty years. Alesker has 
now considerably extended this theory, obtaining very 
complete classification results under weaker invariance 
assumptions. He approximated (continuous) rotation 
invariant valuations by polynomial valuations and char
acterized the latter, making use of representations of the 
orthogonal group. This enabled him to extend Hadwiger's 
theorem to tensor-valued valuations. In another direction, 
Alesker solved a problem of P. McMullen, in a much stronger 
form, showing that translation invariant valuations are 
essentially (up to linear combinations and approximation) 
mixed volumes. The approach is via representation theory 
of the general linear group and involves a surprising ap
plication of 1J-modules. The new approach has also opened 
the way to finiteness results for valuations with other 
group invariances. 

Raphael Cerf 
RAPHAEL CERF became known through his results on prob
ability theory. Using a large deviation principle in the 
proper topology, he has established a Wulff construction 
for the supercritical percolation model in three dimen
sions. This result is a major advance in the subject and 
provides the right formulation for the geometry of the 
problem. Cerf has been able to carry out this program 
using a correct mixture of combinatorial arguments, geo
metric ideas, and probabilistic tools. 

In addition to this research, Cerf has made original 
contributions in genetic algorithms. He has solved a 

central problem in bootstrap percolation and extended 
to three dimensions the measurable behavior of the low
temperature limit of the stochastic Ising model. 

Dennis Gaitsgory 
DENNIS GAITSGORY is one of . the leaders in the geometric 
Lili"1glands correspondence and related areas. In modern 
"geometric" representation theory one replaces functions 
by complexes of constructible sheaves on (infinite-dimen
sional) algebraic varieties. In this way many deep structures 
appear, and classical results in the theory of automorphic 
forms can be seen much more clearly. 

In his thesis and in subsequent work with Braverman, 
Gaitsgory established fundamental properties of Eisen
stein series in the geometric setting. In a recent paper on 
nearby cycles, he proposed an extremely elegant con
struction of the convolution of equivariant perverse sheaves 
on so-called affine Grassmannians. This implies that the 
center of the affine Heeke algebra coincides with the whole 
spherical Heeke algebra. Also, it gives the best conceptual 
explanation of the Satake equivalence. 

Recent work of Gaits gory relates finite quantum groups 
and chiral Heeke algebras. It is a very important step in the 
program of Beilinson and Drinfeld in the geometric Lang
lands theory. 

Emmanuel Grenier 
EMMANUEL GRENIER contributed greatly to the asymptotic 
analysis of Euler and Navier-Stokes equations with large 
Coriolis force. The simplest case (when the equations are 
set on the unit cube with periodic boundary conditions) was 
solved by Grenier around 1995. Later, in collaboration with 
Desjardins, Dormy, and Masmoudi, Grenier gave rigorous 
derivations of several asymptotic models currently used 
in ocean and atmosphere modeling and in magneto
hydrodynamics. 

Grenier obtained important results, both positive and 
negative, on the problem of convergence of the Navier
Stokes equations to the Euler equations in a domain with 
solid boundary conditions. In particular, he showed that 
the positive results of Caflisch and Sammartino obtained 
for analytic initial data cannot be extended to Sobolev 
data. Grenier also justified the hydrostatic limit of the 
Euler equations in a two-dimensional infinitesimally thin 
strip. 

Grenier gave a very elegant proof of convergence for the 
semi-classicallimit of the nonlinear Schrodinger equations 
(before appearance of shocks). He also obtained, simulta
neously with Rykov and Sinai, a hydrodynamic limit for the 
Zeldovich adhesion particle model. 

Dominic joyce 
DoMINIC JoYcE's work on the existence of metrics with spe
cial holonomy is among the best in Riemannian geometry 
in the last decade. The question of existence of Riemann
ian metrics with special holonomy has a long history, 
beginning with the work of E. Cartan. It includes some of 
the best work of such people as M. Berger, J. Simons, S. T. 
Yau, and R. Bryant. Using a dazzling display of geometry 
and analysis, Joyce constructed compact manifolds with 
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holonomy Spin(?) and Gz, the only possibilities remaining 
after the others on Berger's list had been clarified. Joyce 
also computed the dimension of the deformation spaces 
of such metrics and many other of their invariants. As a 
result he also discovered a totally unexpected version of 
mirror symmetry for such spaces. Dominic Joyce is one of 
the leading young differential geometers. 

Vincent Lafforgue 
VINCENT LAFFORGUE's work is a major advance in the 
K-theory of operator algebras: the proof of the Baum
Connes conjecture for discrete co-compact subgroups of 
SL3(R), SL3(C), SL3(Qp). and some other locally compact 
groups. The Baum-Connes conjecture predicts the K-the
ory of the reduced C*-algebra of a locally compact group 
(and of more general objects). The conjecture plays a cen
tral role in noncommutative geometry and has far-reach
ing connections to the Novikov conjecture on higher sig
natures in topology, to harmonic analysis on discrete 
groups, and to the theory of C* -algebras. Lafforgue is the 
first to overcome the barrier that Kazhdan's property T 
posed for many years in the proof of the Baum-Connes con
jecture. The proof involves several remarkable technical and 
conceptual developments, such as a bivariant K-theory for 
Banach algebras (versus Kasparov's by now classical one 
for C*-algebras) and establishing the conjecture for vari
ous completions of the L 1 algebras of the groups. 

Michael McQuillan 
MICHAEL McQUILLAN has created the method of dynamic dio
phantine approximation, which has led to a series of 
remarkable results in complex geometry of algebraic vari
eties. Among these results one can mention a new proof 
of Bloch's conjecture on holomorphic curves in closed sub
varieties of abelian varieties, the proof of the conjecture 
of Green and Griffiths that a holomorphic curve in a 
surface of general type cannot be Zariski-dense, and the 
hyperbolicity of generic hypersurfaces of high degree in 
projective 3-space (the Kobayashi conjecture). 

Stefan Yu. Nemirovski 
STEFAN Yu. NEMIROVSKI has obtained several strong results 
in topology and complex analysis. Using modern tech
niques like Seiberg-Witten invariants he has solved some 
old classical problems about submanifolds in complex 
domains. First, he generalized the Thorn inequality proved 
by Kronheimer and Mrowka. As a very particular case 
Nemirovski proved that there are no nonconstant holo
morphic functions in a neighborhood of an embedded 
nontrivial 2-sphere in a complex projective plane. Another 
application of his main theorems is also very attractive. Sup
pose that an analytic disk is attached from the outside to 
a strictly pseudoconvex domain U in a complex 2-plane. 
Then there is no smooth disk inside of U with the same 
boundary. As a corollary one gets that it is impossible to 
attach an analytic disk from the outside to a strictly pseudo
convex domain that is diffeomorphic to a closed ball. 

Mathematics People 

Paul Seidel 
PAUL SEIDEL became known through his work on symplec
tic topology. In his doctoral thesis he studied the funda
mental question of whether symplectic diffeomorphisms 
which are diffeotopic to the identity are also symplectically 
diffeotopic to the identity. He showed that the answer is 
negative in many cases, already in dimension four. His 
counterexamples are generalized Dehn twists, and his 
proof involves Floer homology. In further work, Seidel con
structed a natural representation of the fundamental group 
of the group of Hamiltonian symplectomorphisms into 
the quantum cohomology ring. This work was basic for later 
work of Lalonde, McDuff, and Polterovich on the topology 
of the group of symplectomorphisms. His latest work is 
related to mirror symmetry and shows his broad horizon. 

Wendelin Werner 
WENDELlN WERNER has obtained deep results on stochastic 
processes and, more precisely, he has proved a number of 
significant results on Brownian path properties, including 
the shape of Brownian islands and Brownian windings. 

Werner has made remarkable contributions to the study 
of self-avoiding random walks and the corresponding crit
ical exponents. More specifically, he obtained the first non
trivial upper bound of the disconnection exponent, and he 
developed an elegant approach for studying the limiting 
behavior of the nonintersection exponents for a great num
ber of independent Brownian motions. Among his many 
other interesting works is a construction carried out with 
a collaborator of the so-called true self-repelling motion 
using an ingenious method involving infinite systems of 
coalescing Brownian motions. 

- From an ECM announcement 

2000 Felix Klein Prize 
Awarded 
The Felix Klein Prize was established by the European 
Mathematical Society and the organization that endowed 
the prize, the Institute for Industrial Mathematics in Kaiser
slautern, Germany. The prize is awarded to a young scientist 
or a small group of young scientists (normally under the 
age of thirty-eight) for using sophisticated methods to 
provide an outstanding solution, which meets the complete 
satisfaction of industry, to an industrial problem. The 
prize, which will be given every four years at the European 
Congress of Mathematics (ECM), carries a monetary award 
of 5,000 Euros (about US$4,700). 

DAVID C. DoBSON of Texas A&M University received the 
first Felix Klein Prize, presented at the Third ECM in 
Barcelona July 10- 14, 2000. Dobson began working on the 
diffraction of electromagnetic waves from periodic struc
tures when he held an industrial postdoctoral position at 
the Institute for Mathematics and its Applications (IMA) at 
the University of Minnesota. The Honeywell Technology 
Center had posed the problem of modeling and analyzing 
the diffraction and developing appropriate numerical 
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algorithms. Dobson used rigorous mathematical methods 
to solve the problem of optimal shape design for phase 
lenses, a problem of great importance to Honeywell. 

Dobson received his Ph.D. from Rice University in 1990 
under the direction of W. Symes. In addition to spending 
two years at the IMA, where he worked under the super
vision of Avner Friedman, Dobson spent one year as a 
visiting assistant professor in the School of Mathematics 
at the University of Minnesota. Since 1993 he has been at 
Texas A&M University, where he is currently a professor 
of mathematics. Dobson received an NSF Mathematical 
Sciences Postdoctoral Research Fellowship in 1992 and an 
Alfred P. Sloan Research Fellowship in 1997. 

The selection committee for the 2000 Felix Klein Prize 
consisted of Heinz Engl, Andras Frank, Horst Loch, Helmut 
Neunzert (chair), Olivier Pironneau, and John Ockendon. 

2000 Heineman Prize 
Awarded 

-Allyn Jackson 

SIDNEY R. CoLEMAN of Harvard University has been awarded 
the 2000 Dannie Heineman Prize for Mathematical Physics 
for his contributions to the development and understanding 
of modern theories of elementary particles. The prize car
ries a cash award of $7,500 and is presented in recogni
tion of outstanding publications in the field of mathe
matical physics. 

The prize was established in 1959 by the Heineman 
Foundation for Research, Educational, Charitable, and 
Scientific Purposes, Inc., and is administered jointly by the 
American Physical Society (APS) and the American Institute 
of Physics (AlP). The prize is presented annually. 

-From an APS announcement 

ICIAM Prizes Awarded 
The International Council for Industrial and Applied Math
ematics (ICIAM) has established a number of prizes that 
were awarded for the first time at the Fourth International 
Congress on Industrial and Applied Mathematics, held in 
July 1999 in Edinburgh, Scotland. The names of the prizes 
and the recipients are given below. 

The Lagrange Prize was awarded to JACQUEs-LoUis LIONS 
of the College de France. The prize citation states: "Jacques
Louis Lions is one of the most distinguished and influen
tial scientists in the domain of applied and industrial 
mathematics in this century. He has made outstanding 
contributions in many areas and has opened up large 
classes of new problems and methods." Funded by the 
Societe des Mathematiques Appliquees et Industrielles, 
the Sociedad Espanola de Matematica Aplicada, and the 
Societa Italiana di Matematica Applicata e Industriale, the 

$3,000 prize provides international recognition to mathe
maticians who have made exceptional contributions to 
applied mathematics throughout their careers. 

The Collatz Prize was awarded to STEFAN MOllER of the 
Max-Planck-Institut fur Mathematik in den Naturwis
senschaften. The prize citation states: "The scientific work 
of Stefan Muller is distinguished by !'oig!'oJy original and 
profound contributions to applied mathematics, calculus 
of variations and nonlinear partial differential equations, 
the mechanics of continua, and mathematical material 
sciences. In these fields he is one of the leading scientists 
in the world." Funded by the Gesellschaft fUr Angewandte 
Mathematik und Mechanik, the $1,000 prize provides 
international recognition to a scientist under forty-two 
years of age for outstanding work in industrial and applied 
mathematics. 

The SIAM Pioneer Prize was awarded to RoNALD R. 
COIFMAN of Yale University and to HELMUT NEUNZERT of 
Universitiit Kaiserslautern. Coifman was honored for "his 
pioneering work in exploiting harmonic and, especially 
wavelet, analysis to provide new computational methods 
and algorithms in a wide variety of important contexts 
involving signal and image processing." Neunzert was 
honored "for his work over the last twenty years in devel
oping 'techno-mathematics' both as a scientific discipline 
and as a curriculum". Funded by the Society for Industrial 
and Applied Mathematics, the prize is given for pioneer
ing work introducing applied mathematical methods and 
scientific computing techniques to an industrial problem 
area or a new scientific field of applications. The prize 
commemorates the spirit and impact of the American 
pioneers. Each awardee received $1,000. 

The Maxwell Prize was awarded to GRIGORY IsAAKoVIc 
BARENBLATT. The prize citation states: "Grigory Barenblatt 
is one of the most distinguished Russian applied mathe
maticians. He is well-known for his numerous contributions 
to the mathematical theory of fluid motion, solid structure, 
nonlinear waves, scaling and asymptotics." Funded by 
the Institute of Mathematics and its Applications in the 
United Kingdom and the James Clerk Maxwell Foundation, 
the $1,000 prize provides international recognition to a 
mathematician who has demonstrated originality in applied 
mathematics. 

-From an ICIAM announcement 

Elsner Awarded Schneider 
Prize 
LuDWIG ELSNER of UniversWit Bielefeld has been awarded 
the Hans Schneider Prize in Linear Algebra by the Inter
national Linear Algebra Society (ILAS). 

The Schneider Prize, founded with a gift from Hans 
Schneider, the first president ofiLAS, is awarded every three 
years for research, contributions, and achievement at the 
highest level of linear algebra. The prize consists of a 
plaque and certificate with citation. The prize committee 
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consisted of Hans Schneider, Angelika Bunse-Gerstner, 
Biswa Datta, Mirek Fiedler, and Russ Merris. 

-From an ILAS announcement 

2000 d'Alembert Prize 
Awarded 
Every two years the Societe Mathematique de France 
presents 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 general public. The prize recognizes an article, book, 
radio or television broadcast, film, or other project that is 
designed to improve understanding of mathematics and 
its recent developments. 

The d'Alembert Prize for 2000 has been awarded jointly 
to EusABETH BussER of Lycee Bartholdi and GillES CoHEN of 
Lycee Saint-Louis for a variety of work, including columns 
in daily and monthly publications that communicate 
curiosity and a lively mathematical spirit to a broad 
general public. 

- Societe Mathematique de France 

NSF Postdoctoral Fellowships 
Awarded 
The Mathematical Sciences Postdoctoral Research Fellow
ship program of the Division of Mathematical Sciences of 
the National Science Foundation has announced the names 
of fellowship recipients for 2000. These fellowships are 
awarded each year for research in pure mathematics, 
applied mathematics and operations research, and statis
tics. The following lists the names of the fellows, their 
Ph.D. institutions (in parentheses), and the institutions 
at which they will use their fellowships. 

MICHAEL ANSHELEVICH (University of California, Berkeley) 
University of California, Berkeley; RoBERT BENEDETTO (Brown 
University) Boston University; ]AMES BORGER (University of 
California, Berkeley) Massachusetts Institute of Technology; 
JusTIN CoRVINO (Stanford University) Brown University; 
BERNARD DECONINCK (University of Colorado, Boulder) Uni
versity of Washington; NATHAN DuNFIELD (University of 
Chicago) Harvard University; MARIA GORDINA (Cornell Uni
versity) University of California, San Diego; JoHN HoLT 
(University of Michigan, Ann Arbor) Harvard University; 
DANIEL IsAKSEN (University of Chicago) University of Notre 
Dame; KIRAN KEDLAYA (Massachusetts Institute of Technol
ogy) University of California, Berkeley; DENNIS KEELER (Uni
versity of Michigan, Ann Arbor) Massachusetts Institute of 
Technology; ARNOLD KIM (University of Washington) Stan
ford University; AARON KING (University of Arizona) Uni
versity of California, Davis; KENNETH KoENIG (Princeton 
University) University of Wisconsin, Madison; MIKHAIL KoGAN 

Mathematics People 

(Massachusetts Institute of Technology) Northeastern Uni
versity; RoGER LEE (Stanford University) Courant Institute of 
Mathematical Sciences; GRAHAM LEUSCHKE (University of 
Nebraska, Lincoln) University of Kansas; DAVID MAZZIOTTI 
(Harvard University) Duke University; EzRA MILLER (Univer
sity of California, Berkeley) Massachusetts Institute of 
Technology; jEFFREY MoEHus (University of California, 
Berkeley) Princeton University; BENJAMIN MoRRIS (University 
of California, Berkeley) Stanford University; DuANE NYKAMP 
(New York University) University of California, Los Ange
les; DAVID SOLOMON (Cornell University) University of Wis
consin, Madison; WILUAM STEIN (University of California, 
Berkeley) Harvard University; CHRISTINE TAYLOR (Harvard 
University) Massachusetts Institute of Technology; ALEXAN
DER TEPLYAEV (Cornell University) University of California, 
Riverside; DYLAN THURSTON (University of California, Berke
ley) Harvard University; PETER TRAPA (Massachusetts Insti
tute of Technology) Harvard University; HARRISON TSAI 
(University of California, Berkeley) Cornell University; 
THoMAs WESTON (Harvard University) University of Michigan, 
Ann Arbor. 

-From NSF announcement 

USA Mathematical Olympiad 
The 29th annual USA Mathematical Olympiad (USAMO) 
was held on May 2, 2000. The students participating in the 
Olympiad were selected on the basis of their performances 
on the American High School and American Invitational 
Mathematics Examinations, which involved hundreds of 
thousands of students. 

Tied for the best score on the USAMO were REm W. 
BARTON of Arlington, Massachusetts, and RicKY I. Liu of 
Newton, Massachusetts. The other top scorers were: 
DAVID G. ARTHUR of Toronto, Ontario; GABRIEL D. CARROLL of 
Oakland, California; KAMALDEEP S. GANDHI of Briarwood, New 
York; IAN T. LE of Princeton Junction, New Jersey; GEORGE 
LEE, San Mateo, California; Po-Ru LoH and Po-SHEN LoH, both 
of Madison, Wisconsin; 0Az Nm of Saratoga, California; 
PAUL A. VALIANT of Belmont, Massachusetts; and YIAN ZHANG 
of Fitchburg, Wisconsin. Po-Ru Loh and Po-Shen Loh are 
brothers. 

The winners were honored during ceremonies held in 
Washington, DC, on June 4-5, 2000. At that time the 
Clay Mathematics Institute named Ricky Liu as the CMI 
American Olympiad Scholar for the year 2000. Po-Ru Loh 
received that distinction last year. 

This group of twelve students, along with eighteen 
others who did well on the USAMO, were invited to attend 
a four-week Mathematical Olympiad Summer Program at 
the University of Nebraska, Lincoln, from June 6 to July 4, 
2000. This program helps to broaden students' view of 
mathematics and prepares them for possible participa
tion on the USA Team for the International Mathematical 
Olympiad (IMO). 

Six students were chosen to compete as the USA Team 
for the 41st IMO in July, 2000, in Seoul, South Korea. The 
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Mathematics People 

Math Olympiad winners with john Ewing and Sam 
Rankin ofthe AMS. Front row, left to right: Yian Zhang, 
Gabriel D. Carroll, David G. Arthur, Po-Shen loh, lan T. 

le. Back row, left to right: Ewing, Kamaldeep S. Gandhi, 
Reid W. Barton, George lee, Po-Ru loh, Ricky I. liu, Oaz 

Nie, Paul Valiant, Rankin. 

USA Team members are Barton, Lee, Liu, Po-Ru Loh, Nir, 
and Valiant. The head coach of the team is Titu Andreescu, 
director of the American Mathematics Competitions. 

-Allyn Jackson 

AMS-AAAS Media 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. 

Two graduate students were awarded fellowships this 
year through the sponsorship of the AMS. They are KA1HRYN 
LEoNARD of Brown University, who will spend her fellowship 
at Popular Science magazine, and MARY ANN SAADI of the 
University of Rhode Island, who will spend her fellowship 
at Business Week magazine. 

-Elaine Kehoe 

Visiting Mathematicians 
(Supplementary List) 

Mathematicians visiting other institutions internationally 
during the 2000-01 academic years were listed in the 
August 2000 issue of the Notices, pp. 790-1. The 

following is an update (home country is listed in paren
theses). 

SRINIVASAN BAIAJI (India), New Jersey Institute of Tech
nology, Stochastic Processes, 9/99-6/01. 

RAusHAN Z. BuzYAKOVA (Russia), Ohio University, Set
theoretic Topology and Topological Algebra, 9/00-6/01. 

ANNA GEORGIEVA (Bulgaria), New Jersey Instittlte of Tech
nology, Mathematical Biology and Toxicology, 1/00-6/01. 

MARCEL HERZOG (Israel), University of Hawaii, Group 
Theory, 8/00-7/01. 

VALENTIN LYCHAGIN (Russia), New Jersey Institute of 
Technology, Differential Geometry, 8/00-7/01. 

DUMITRU MOTREANU (France), Ohio University, Differential 
Geometry, 3/01-6/01. 

CYRILL MURATOV (Russia), New Jersey Institute of Tech
nology, Mathematical Physics and Applied Mathematics, 
9/99-6/01. 

EuGEN PoPA (Romania), Ohio University, Dynamical 
Systems, 3/01-6/01. 

DAVID J. A. TROTMAN (France), University of Hawaii, 
Singularity Theory, 1/01-6/01. 

Deaths 
FLORENT J. BUREAU, of the University of Liege, Belgium, died 
on June 28, 1999. Born on December 17, 1906, he was a 
member of the Society for 45 years. 

HENRY D. CoLSON, professor emeritus at Ohio State 
University, Columbus, died on February 11, 2000. Born in 
October 1920, he was a member of the Society for 56 years. 

ANTHONY J. ErARDI, of Fairfield University, Fairfield, CT, 
died on February 10, 2000. Born on July 3, 1909, he was a 
member of the Society for 54 years. 

THOMAS H. WOLFF, of the California Institute of Technol
ogy, died on July 31, 2000. Born on July 14, 1954, he was 
a member of the Society for 13 years. He received the AMS 
Bocher Prize in 1999. 
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Mathematics Opportunities 

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 
fellowships each year for research in pure mathematics, 
applied mathematics and operations research, and statis
tics. The deadline for this year's applications is October 
16, 2000. Applications must be submitted via FastLane on 
the World Wide Web. Information is available by visiting 
the Web site http: I lwww. fast1 ane. nsf. gov I and click
ing on "Postdoctoral Fellowship". Information can be found 
there for the Mathematical Sciences Postdoctoral Research 
Fellowships, as well as other NSF fellowship opportunities. 
For more information telephone the DMS at 703-306-1870 
or send e-mail to msprf@nsf. gov. 

-NSF announcement 

ONR Young Investigator 
Program 
The Office of Naval Research (ONR) sponsors a Young 
Investigator Program to support academic scientists and 
engineers who have recently received Ph.D. or equivalent 
degrees and who show exceptional promise for doing 
creative research. 

During fiscal year 2001 it is expected that at least twenty
four awards will be made for proposals within an area 
of naval research interest. The basic award is $100,000 
per year for three years, and additional funds may be 
provided based on need. The program is open to United 
States citizens, nationals (native residents of a U.S. pos
session), and permanent residents who hold tenure-track 
or permanent faculty positions at U.S. universities and 

who received their graduate degrees on or after 
December 1, 1995. 

Proposals in mathematical, computer, and information 
sciences should be sent to: Andre M. Van Tilborg, 
Director, Mathematical, Computer, and Information 
Sciences Division, Room 607, ONR 311 (FY01 YIP), 
800 North Quincy Street, Arlington, VA 22217-5660; 
telephone 703-696-4312; e-mail: vanti 1 a@onr. navy. mi 1. 
Proposals must be received by 4:00p.m. on November 1, 
2000. For further information and instructions about 
proposal preparation, see the ONR Web site, http: I I 
www.onr.navy.mi11sci%5Ftechlspecia11yipl. 

-From ONR announcement 

Humboldt Foundation Offers 
Fellowships 
The Alexander von Humboldt Foundation awards annual 
fellowships to foreign scholars holding doctorates to 
support research projects of their own choosing in 
Germany. The fellowships are offered for research visits 
of between six and twelve months. 

Applicants from all countries and in all academic 
disciplines may apply. The fellowships are awarded to 
scholars under forty years of age. Approximately 500 
research fellowships are available each year. Decisions are 
based primarily on the quality and feasibility of the pro
posed research projects and on the applicants' international 
publications. 

For more information on application requirements 
and procedure, consult the Foundation's Web site 
at http:llwww.avh.delenlprogrammelstip_ausl 
stp_Ol. htm. 

-From a Humboldt Foundation announcement 
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Mathematics Opportunities 

AWM Workshop for Women 
Graduate Students and 
Postdocs 
The Association for Women in Mathematics (AWM) has 
announced that a workshop for women in applied mathe
matics will be held in conjunction with the meeting of the 
Society for Industrial and Applied Mathematics (SIAM) in 
San Diego, California, July 9-13, 2001. The deadline for 
receipt of applications to participate in the workshop is 
January 23, 2001. 

The A WM holds a series of workshops for women grad
uate students and recent Ph.D.'s in conjunction with major 
mathematics meetings. The workshops are also supported 
by the Office of Naval Research and the National Science 
Foundation. For further information see the AWM Web site 
at http: I lwww. awm-math. orgl, or contact: Association for 
Women in Mathematics, 4114 Computer & Space Sciences 
Building, University of Maryland, College Park, MD 20742-
2461; telephone 301-405-7892; e-mail: awm@math. umd. edu. 

-Alt'M announcement 

Call for Applications for AMS 
Epsilon Fund 
The AMS Epsilon Fund awards grants to summer mathe
matics programs that support and nurture mathematically 
talented high school students in the United States. The dead
line for applications for funding for summer 2001 programs 
is December 15, 2000. Application materials are available 
from: Professional Services Department, AMS, P. 0. Box 
6248, Providence, RI 02940-6248; telephone 800-321-4267, 
ext. 4105; e-mail: prof-serv@ams. org. 

- Diane M. Boumenot, AMS Professional Services 
Department 

New REU Program 
Announcement Available 
The National Science Foundation (NSF) has released a 
revised version of the program announcement for 
Research Experiences for Undergraduates (REU). The new 
announcement can be found at http: I lwww. nsf. gov I 
cgi -bi nlgetpub?nsf00107 I or through the REU home 
page under Cross-Cutting Programs at http: I lwww. 
nsf.govlhomelcrssprgmlreul. 

A list of REU sites in mathematics for 2000 is available 
athttp:llwww.nsf.govlmpsldmslreulist.htm. 

-NSF announcement 

Ferran Sunyer i Balaguer Prize 
Each year the Institut d'Estudis Catalans awards the 
Ferran Sunyer i Balaguer Prize. This prize honors the 
memory of Ferran Sunyer i Balaguer (1912-1967), a self
taught Catalan mathematician who, in spite of a serious 
physical disability, was very active in research in classical 
analysis and acquired international recognition. 

The Ferran Sunyer i Balaguer Prize is awarded to a 
mathematical monograph of an expository nature 
presenting the latest developments in an active area of 
research in mathematics in which the author(s) has (have) 
made important contributions. The prize of 10,000 Euros 
(about US$9,400) is provided by the Ferran Sunyer i 
Balaguer Foundation. Authors are invited to submit their 
manuscripts for consideration for the prize. 

The manuscript must be original, written in English, 
and of at least 150 pages. In exceptional cases manuscripts 
in other languages may be considered. The winning mono
graph will be published in Birkhauser's Progress 
in Mathematics series, subject to the usual regulations 
concerning copyright and author's rights. 

The winner of the prize will be proposed by the 
Scientific Committee, consisting of: H. Bass, University of 
Michigan; P. Bayer, Universitat de Barcelona; A. Cordoba, 
Universidad Aut6noma de Madrid; P. Malliavin, Universite 
de Paris VI; and A. Weinstein, University of California, 
Berkeley. 

Submissions should be sent before December 15, 2000, 
to Centre de Recerca Matematica, Institut d'Estudis 
Catalans, Fundaci6 Ferran Sunyer i Balaguer, Apartat 50, 
E-08193 Bellaterra, Spain. 

The name of the prize winner will be announced in 
Barcelona in April 2001. For further information consult 
the Foundation's Web site at http: I lwww. c rm. 
eslinfolffsb.htm. 

- From an Institut d'Estudis Catalans announcement 
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For Your Information 

2000 BMS Chairs' Colloquium 
On November 10-11, 2000, the Board on Mathematical 
Sciences (BMS) of the National Research Council will hold 
its 15th annual colloquium for chairs of college and uni
versity mathematics and statistics departments. The col
loquium will be held at the National Academy of Sciences 
in Washington, DC. As in past years, this meeting provides 
an opportunity for department chairs to share experiences 
and ideas for addressing stresses that affect many de
partments. A special theme this year is building relation
ships beyond the boundary of the department. 

Rita Colwell, director of the National Science Founda
tion, will give the keynote address on the morning of 
November 10. The remainder of the meeting includes a 
mix of plenary and break-out sessions aimed at sharing 
insights on a variety of topics, including: the 1999 AMS 
report, Towards Excellence; managing interdisciplinary 
activities, on- and off-campus; evaluation of faculty per
formance; professional master's degrees; K-14 education; 
fundraising; and case studies on growing or rebuilding 
departments. 

Chairpersons who attend will also have an opportunity 
to learn about federal funding initiatives and policy changes 
that affect their departments. 

A brochure with registration form was mailed in August 
2000 to each four-year U.S. mathematics and statistics 
department. The agenda is available online at http: I I 
www. nas. edulbmsl. The registration fee for the collo
quium is $185. For further information contact the BMS 
by telephone at 202-334-2421 or by e-mail at bms@nas. edu. 
The postal address is: Board on Mathematical Sciences, 
National Research Council, Room HA476U, 2101 Consti
tution Avenue, NW, Washington, DC 20418. 

-BMS announcement 

Project Euclid: Online 
Mathematics Library 
Cornell University library is the recipient of a $750,000 grant 
from the Andrew W. Mellon Foundation for a three-year 
project to create an online repository for mathematics and 
statistics publications. The primary mission of "Project 
Euclid" is to support the transition of independent math
ematics and statistics journals to the online environment. 

Independent journals have long been important as an 
affordable means of disseminating research in theoretical 
and applied mathematics and statistics. The majority of 
these journals, however, have faced economic tensions 
and technical hurdles in making a transition to a Web
based publication. Project Euclid will help publishers of 
independent mathematics journals by creating an 
infrastructure that will empower them to publish on 
the Web, create economies of scale, and increase their 
visibility by a combined online presence. 

In Project Euclid, Cornell University Library (CUL) is 
collaborating with Duke University Press to set up an 
online repository-a virtual "one-stop" Web site where 
researchers and scholars will be able to access dozens of 
important titles in mathematics and statistics. The Euclid 
site represents a new model of scholarly communication, 
as it will support the entire span of scholarly publishing 
from preprints to the distribution of published journals. 
Project Euclid will also provide journal editors with a 
unique set of Web-based publishing tools that will enable 
them to streamline their editorial and peer-review processes 
and publish in a more timely and cost-effective manner. 

Duke University Press publishes two leading mathe
matics journals, the Duke Mathematical journal and 
International Mathematics Research Notices. CUL, one of 
the ten largest academic research libraries in the United 
States, is internationally recognized for its innovation, 
rapid progress, and expertise in digital library initiatives. 
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For Your Information 

Among its many digitization projects, CUL has identi
fied electronic projects in support of mathematics as a top 
priority. Nearly ten years ago 571 seminal mathematics 
works in the public domain from the CUL collection were 
digitized in a pioneering imaging project. Scholars and 
researchers around the world have used the information 
on the Math Books Collection Web site (http: I I cdl . 
library.cornell.edulcdl-math-browse.html) and 
have ordered printed and bound copies of these books. 

At Cornell, Project Euclid is managed by Zsuzsa Koltay, 
the library's coordinator of electronic publishing. For more 
information about Project Euclid, visit http: I I 
euclid.library.cornell.edulprojectl, or contact 
ZsuzsaKoltay at 607-255-7964; e-mail: zklO@cornell. edu. 

-From a Cornell University news release 

Quiz Celebrates World 
Mathematical Year 2000 
Maths Quiz 2000 (MQ2000) is a contest to be played on the 
Internet as part of the World Mathematical Year 2000 
celebration. The quiz is organized by the Centre de Recerca 
Matematica in Barcelona, Spain, with the sponsorship and 
technical support of Sun Microsystems, the Universitat 
Oberta de Catalunya, and Birkhauser Publishers. 

MQ2000 is intended for people with higher mathemat
ical training, from students in their final year of university 
mathematics studies to professional mathematicians. To 
participate, one needs an Internet connection, but other
wise participation is free. It is recommended that players 
have a mathematics library at their disposal and that they 
form teams. The quiz will take place over 24 hours, start
ing at 12:00 GMT on October 17, 2000. 

Here are three sample questions: 1) What is the 
maximum number of orthonormal vector fields on the 
139263-dimensional sphere? 2) If a plane sextic has no 
singularities except for 9 cusps, how many double tangents 
does it have? 3) On August 21, 1947, two highly ranked 
climbers achieved the first ascent of the south face of the 
Bietschhorn, a high and difficult mountain in the Swiss alps. 
One of these climbers was an excellent mathematician, 
known around the world. In which year did he read his doc
toral thesis? 

Prizes will be given for the highest-scoring solutions. 
For more information on MQ2000, visit the Web site 
http:llwww.mq2000.orglmq2000l. 

- Allyn Jackson 

Correction to September 
Commentary 
An incorrect percentage was quoted in "Time to Move 
Mountains" in the September 2000 "Commentary", page 
853. The correct statement is that eighty percent of mar
ried women mathematicians are married to other scientists. 

-Susan Landau 
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AMS Congressional Briefing 
"What does water know about mathematics?" was the 
question posed at an AMS-sponsored congressional lunch 
briefing on Capitol Hill on July 19, 2000. Mary F. Wheeler, 
director of the Center for Subsurface Modeling of the Texas 
Institute of Computational and Applied Mathematics, 
University of Texas at Austin, described her research to an 
overflow audience of over ninety congressional staff mem
bers and invitees from the National Science Foundation, 
other agencies, and scientific societies. Organized by the 
AMS Washington Office, the briefing was cosponsored by 
Congressman Vernon Ehlers (MI), a staunch supporter of 
science, and Congressman Ralph M. Hall (TX), ranking 
Democrat on the House Science Committee. 

Using vivid slides and computer animation, Wheeler 
discussed how mathematics, computer modeling, and in
formation technology contribute to the solution of ecological 
problems: in particular, groundwater, wetlands, and sur
face water contamination, and the movement of water by 
storm surges and hurricanes. She used the examples of the 
Ogallala formation to describe how scientific research 
helped efforts to avoid contamination of the aquifer (the 
water source for several states) by the PANTEX facility, 
near Amarillo, Texas, where plutonium storage, nuclear 
weapons disassembly, and explosives testing posed the 
threat of contamination. Teams of scientists, mathemati
cians, and engineers work to describe accurately the geol
ogy of the site, the location of water and contaminants and 
their movements and chemical interactions, and cost-ef
fective remediation strategies. Using computer animation 
of Hurricane Betsy (1965), Wheeler demonstrated the ac
curate detail provided by computational advances and 

Inside the AMS 

noted the implications for accurate prediction of future 
storm surges. She stressed how the advances in comput
ing capability of today' s parallel computers, plus advanced 
mathematical formalisms and computational methods, 
result in the capacity for physical descriptions in un
precedented detail. 

Wheeler summarized that, while water knows nothing 
of mathematics, mathematics can tell us about water
where it is going and how fast, and how contaminated it 
will be when it gets there. 

-Monica Foulkes, AMS Washington Office 

A Summer at Time Magazine 
In the summer of 1999 I spent ten weeks at the Washing
ton, DC, bureau of Time magazine as a participant in the 
AMS-AAAS Mass Media Fellowship program. During a 
weekly story conference, Mike Duffy, bureau chief, de
cided it would be a great idea if we went around the table 
and confessed our biggest risks. In addition to the risky 
business of driving or biking to work every day, one 
person claimed the broccoli soup in the nearby cafeteria 
was quite a risk, while another would not divulge his 
secret risk due to legal ramifications. When it was my turn, 
I joked that working for a summer with Time science writer 
Dick Thompson was the biggest risk I had ever taken. 

While that roused a laugh, I was serious that taking a 
summer out of my graduate studies in mathematics to be 
a journalist while all of my peers remained in school study
ing diligently for the qualifying exams was quite a risk. 
I have since rejoined the ranks of my fellow graduate 
students. On the first day of classes in the fall of 1999, 
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though, I possessed something that the others did not: the 
knowledge that there is much more to life than learning 
theorems or studying for the quals. This knowledge actu
ally has made me a better mathematician. 

My summer mentor, Dick Thompson, is the only science 
writer at the Washington bureau of Time, and this means 
he is very independent. He has twenty-plus years of expe
rience and could teach volumes about how to succeed in 
this business. He was so busy, however, that I realized if I 
was going to tap into his wealth of information, I would 
have to actively seek it. My advice to future interns is not 
to expect mentors to have summers planned out. Expect 
to have much more freedom to pursue your own initiatives 
and ideas than you have in graduate school. When I told 
Dick I wanted more guidance, he entrusted me to gather 
and report back information from Capitol Hill on a story 
he was doing about the politics of global warming. The story 
ran in the August 9, 1999, edition. It was my first byline, 
and it was the push I needed to begin working on my own. 

One of the challenges for a new intern is to learn quickly 
what constitutes a good story suggestion, because at a 
newsweekly every writer is competing for a tiny amount 
of science space in the magazine, usually about three 
pages. I found that I suggested good stories when a gen
eral theme was requested by an editor. For instance, one 
editor requested story suggestions to run in the special 
issue of the Time for Kids magazine. The issue, called 
"Heroes for the Planet", focused on saving special places. 
I decided to look at the prairie, interviewed a person who 
is leading a program to save that habitat, and reported the 
story to New York. It was published in October 1999. 

The editor later requested stories about heroes saving 
wildlife. I found a woman who is using a unique solution 
to save bears in Canada and the northwest United States. 
What was especially exciting is that, in addition to 
accepting the suggestion, the editor sent me to Canada to 
report the story over Labor Day weekend. Unfortunately, 
the story did not run in Time magazine, but it did get 
published on the Time. com Web site in March 2000. My 
advice for future AAAS interns would be to focus energy 
on suggesting stories to the publication's Web site, 
because there is much less competition and hence greater 
opportunity for bylines. 

As the summer heated up in July, so did my workload 
and productivity. One of the ways I kept busy when Dick 
was on vacation was to visit the National Press Club to hear 
former astronaut Buzz Aldrin speak. Throughout the 
summer Dick would send me out to cover various news 
conferences. These provide great experience for a bud
ding science reporter, because they test fundamentals of 
reporting, such as interviewing and writing suggestions for 
stories. Among the press conferences I attended was one 
held by NASA on the Chandra X-Ray Observatory before 
its launch and one by the National Ecological Society about 
the necessity of biological diversity in agriculture. These 
provided good experience, even though none of my story 
suggestions was accepted. 

I have learned more from Dick about reporting than any 
class could teach. In addition to our work together on the 
story about global warming, another example is 

noteworthy. We were working on a story about people buy
ing and selling drugs on the Internet without a prescrip
tion. I found a man who operates his own Web page for this 
purpose and asked Dick if I could interview him for the ar
ticle. To my surprise Dick said no, but he wanted me to lis
ten in while he did the interview. When the hour interview 
v;as over, v1e discussed L"'le entire process, and I cat11e away 
with a wealth of interviewing techniques. He also raised 
many interesting legal issues surrounding this story, which 
we debated. For instance, should we interview and print 
the names of people who buy pharmaceutical drugs ille
gally on the Internet? Do we even have a credible story if 
we cannot convince people to allow us to print their names? 
Eventually we decided not to do the story. 

Shortly after I arrived in Washington and met Dick, I 
made it a goal to soak up every ounce of experience and 
make the most of what the summer had to offer. Looking 
back on those ten weeks, I can say that all of my expecta
tions were not only fulfilled but exceeded. From a week
end at the Time, Inc., executive suite in New York to box 
seats at an Orioles game, from bylines in Time magazine 
to living in the exciting city of Washington, DC, I had a great 
summer. For the first time I felt that I was tuned in to the 
world and was directly contributing to society. It is a life 
that seems to fit me quite well, and I could see myself as 
a science writer someday, possibly as a part-time free
lancer. The summer truly was a life-changing experience. 

Postscript: At the end of the 1999- 2000 academic year, 
I left graduate school at Purdue University to take a job in 
information technology at the University of Maryland 
University College. Now I am working with computers and 
the Internet, not journalism or mathematics. However, my 
work at Time put me in a position to write on a freelance 
basis computer-related articles, especially on the topic of 
open source software. 

-Brian Allen, University of Maryland University College 

Note: The deadline for applying for the AMS-AAAS Mass 
Media Fellowships is traditionally January 15. Further 
information is available in the "Stipends" section of this 
issue of the Notices and on the AMS Web site http: I I 
www. ams. org/. 
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Reference and Book List 

The Reference section of the Notices 
is intended to provide the reader with 
frequently sought information in 
an easily accessible manner. New 
information is printed as it becomes 
available and is referenced after the 
first printing. As soon as information 
is updated or otherwise changed, it 
will be noted in this section. 

Contacting the Notices 
The preferred method for contacting 
the Notices is electronic mail. The 
editor is the person to whom to send 
articles and letters for consideration. 
Articles include feature articles, 
memorial articles, book reviews and 
other communications, and "Forum" 
pieces. The editor is also the person 
to whom to send news of unusual 
interest about other people's mathe
matics research. 

The managing editor is the person 
to whom to send items for "Mathe
matics People", "Mathematics Oppor
tunities", "For Your Information", 
"Reference and Book list", and "Math
ematics Calendar" . Requests for 
permissions, as well as all other 
inquiries, go to the managing editor. 

The electronic-mail addresses are 
noti ces@math. tamu. edu in the case 
of the editor and noti ces@ams. org in 
the case of the managing editor. The 
fax numbers are 979-845-6028 for the 
editor and 401-331-3842 for the man
aging editor. Postal addresses may be 
found in the masthead. 

Upcoming Deadlines 
October 1, 2000: Nominations for the 
AWM Louise Hay Award and Alice T. 
Schafer Prize. Contact Association for 
Women in Mathematics, 4114 Com
puter & Space Sciences Building, Uni
versity of Maryland, College Park, MD 
20742-2461; telephone: 301-405-7892; 
e-mail: awm@math. umd. edu. 

October 1, 2000: Applications for 
NSFIAWM Travel Grants for Women. 

OCTOBER 2000 

See http:llwww.awm-math.orgl 
travel grants. html; telephone 301-
405-7892; e-mail: awm@math. umd . edu. 

October 15, 2000: Proposals for NSA 
grant and sabbatical programs. See 
http:llwww.nsa.govlprogramsl 
msplgrants.html. 

October 16,2000: Applications for 
NSF Mathematical Sciences Postdoc
toral Research Fellowships. See "Math
ematics Opportunities" in this issue. 

November 1, 2000: Proposals for 
ONR Young Investigator Program. See 
"Mathematics Opportunities" in this 
issue. 

November 7, 2000: NSF Graduate 
Research Fellowships. See http: I I 
www.orau.orglnsflnsffel . htm or 
contact: NSF Graduate Research 
Fellowship Program, Oak Ridge 
Associated Universities, P. 0. Box 
3010, Oak Ridge, TN 37831-3010; tele
phone: 865-241-4300; fax: 865-241-
4513; e-mail: nsfgrfp@orau. gov. 
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December 15, 2000: Applications 
for AMS Epsilon Program. See "Math
ematics Opportunities" in this issue. 

December 15, 2000: Submissions 
of manuscripts for consideration for 
the Ferran Sunyer i Balaguer Prize. 
See "Mathematics Opportunities" in 
this issue. 

January 8, 2001: Applications for 
NRC travel/host grants. See http: I I 
www.nationalacademies.orgloial; 
telephone: 202-334-2644; fax: 202-
334-2614; e-mail: ocee@nas. edu. 

January 16, 2001: Proposals for 
NSF institute competition. See 
http:llwww.nsf.govlcgi-binl 
getpub?nsf0086l, or contact Divi
sion of Mathematical Sciences, Room 
1025, National Science Foundation, 
4201 Wilson Boulevard, Arlington, VA 
22230; telephone: 703-306-1870. 

January 23, 2001: Applications for 
AWM workshop at the SIAM meeting 
in San Diego, California. See "Mathe
matics Opportunities" in this issue. 
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January 26, 2001: Full proposals 
for NSF IGERT program. See http: I I 
www.nsf.govlcgi-binlgetpub? 
nsf0078l, or contact NSF 00-78 -
IGERT Program, National Science 
Foundation, 4201 Wilson Boulevard, 
Arlington, VA 22230; telephone: 703-
306-1870. 

February 1, May 1, October 1, 
2001: Applications for NSFI AWM 
Travel Grants for Women. See 
http:llwww.awm-math.orgl 
travel grants. html; telephone 301-
405-7892; e-mail: awm@math. umd. edu. 

October 1, 2001: Nominations for 
the Emanuel and Carol Parzen Prize. 
Submit nominations to J. H. Matis, 
Department of Statistics, Texas A&M 
University, College Station, TX 77873-
3143. 

DoD Mathematics Staff 
Five agencies of the Department of De
fense fund research in the mathemat
ical sciences. The names, addresses, 
and telephone numbers of the perti
nent staff members are listed below. 

Advanced Research Projects 
Agency 
Applied and Computational 
Mathematics Program 
ARPA 
Defense Sciences Office 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 
http:llwww.darpa.mill 

Michael J. Goldblatt, Director 
703-696-2233 
Fax: 703-696-3999 or 703-696-0218 
mgoldblatt@darpa.mil 

Air Force Office of Scientific 
Research 
Directorate of Mathematics and 
Space Sciences 
AFOSRINM 
801 N. Randolph St., Room 732 
Arlington, VA 22203-1977 
Fax: 703-696-8450 
http:llwww.afosr.af.mill 

Clifford Rhoades, Director 
703-696-7797 
clifford.rhoades@afosr.af.mil 

Dynamics and Control 
Marc Jacobs 

1100 

703-696-8409 
marc.jacobs@afosr.af.mil 

Physical Mathematics and Applied 
Analysis 
Arje Nachman 
703-696-8427 
arje.nachman@afosr.af.mil 

Computational Mathematics 
William M. Hilbun 
703-696-8429 
william.hilbun@afosr.af.mil 

External Aerodynamics and 
Hypersonics 
Leonidas Sakell 
703-696-6566 
len.sakell@afosr.af.mil 

Optimization and Discrete 
Mathematics 
Neal Glassman 
703-696-8431 
Neal.glassman@afosr.af.mil 

Signals Communication and 
Surveillance 
Jon Sjogren 
703-696-6564 
jon.sjogren@afosr.af.mil 

Software and Systems 
Robert Herklotz 
703-696-6565 
robert.herklotz@afosr.af.mil 

Artificial Intelligence 
Edward M. Williams 
703-696-8421 
edward.williams@afosr.af.mil 

Electromagnetics 
Arje Nachman 
703-696-8427 
arje.nachman@afosr.af.mil 

Army Research Office 
Mathematical and Computer 
Sciences Division 
P. 0. Box 12211 
Research Triangle Park, 
NC 27709-2211 
919-549-4254 
Fax: 919-549-4354 
http:llwww.aro.army.mill 

Julian J. Wu, Associate Director 
jjwu@aro-emhl.army.mil 
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Applied Analysis 
John Lavery 
919-549-4253 
lavery@aro-emhl.army.mil 

Computational Mathematics 
Stephen Davis 
919-549-4284 
sdavis@aro-emhl . army.mil 

Conferences and Infrastructure 
Jean Tigges 
Division Administrator 
919-549-4321 
tigges@aro-emhl.army.mil 

Discrete Mathematics and Computer 
Science 
Michael Coyle 
919-549-4284 
coylejm@aro-emhl.army.mil 

Probability and Statistics 
Robert Launer 
919-549-4309 
launer@aro-emhl.army.mil 

Software and Knowledge-Based 
Systems 
David Hislop 
919-549-4255 
hislop@aro-emhl.army.mil 

Systems and Control 
Linda Bushnell 
919-549-4319 
bushnell@aro-emhl.army.mil 

National Security Agency 
Mathematical Sciences Program 
Attn: R51A, Suite 6557 
Ft. George G. Meade, 
MD 20755-6557 
http:llwww.nsa.gov:8080I 
programslmspl 

Charles F. Osgood, Director 
301-688-0400 
msp@math13.math.umbc.edu 

Office of Naval Research 
Mathematical, Computer, and 
Information Sciences Division 
Office of Naval Research 
Code 311 
Ballston Centre Tower 1 
800 North Quincy Street 
Arlington, VA 22217-5660 
703-696-4312 
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Fax: 703-696-2611 
http://www.onr.navy.mil/ 

Andre van Tilborg, Director 
703-696-4312 
vantila@onr.navy.mil 

Intelligent Systems 
Behzad Kamgar-Parsi 
703-696-5 754 
kamgarb@onr.navy.mil 

Software and Computer Systems 
Ralph Wachter 
703-696-4304 
wachter@itd.nrl.navy.mil 

Interoperability 
David Jakubek 
703-696-0872 
jakubed@onr.navy.mil 

Command, Control, and Combat 
Systems 
Paul Quinn 
703-696-5753 
quinnp@onr.navy.mil 

Gary Toth 
703-696-4961 
tothg@onr.navy.mil 

Howard Marsh 
703-696-1359 
marshh@onr.navy.mil 

Advanced Concept Technology 
Demonstration 
Susan Hearold 
703-696-4310 
hearols@onr.navy.mil 

Operations Research 
Donald Wagner 
703-696-4313 
wagnerd@onr.navy.mil 

Applied Analysis 
Reza Malek-Madani 
703-696-4314 
malekmr@onr.navy.mil 

Carey Schwartz 
703-696-4314 
schwarc@onr . navy.mil 

Numerical Analysis 
Richard Lau 
703-696-4316 
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laur@onr.navy.mil 

Probability and Statistics 
Wendy Martinez 
703-696-4320 
martinwe@onr.navy.mil 

Visualization 
Larry Rosenblum 
202-767-5333 
rosenblum@ait.nrl.navy.mil 

Autonomous Systems 
Teresa McMullen 
703-696-3163 
mcmullt@onr.navy.mil 

Information Assurance 
Frank Deckelman 
703-696-0615 
deckelf@onr.navy.mil 

Marine Corps C4 
John Moniz 
703-696-2492 
monizj@onr.navy.mil 

DoE Mathematics Program 
Mathematical, Information, and 
Computational Sciences Division 
Department of Energy, ER-31 
19901 Germantown Road 
Germantown, MD 20874 
301-903-5800 
Fax: 301-903-7774 
http://www.er.doe.gov/ 
production/octr/mics/index.html 

C. Edward Oliver 
Acting Director, MICS 
301-903-7486 
ed.oliver@science.doe.gov 

Computer Research 
Daniel Hitchcock 
301-903-6767 
hitchcock@er.doe.gov 

Frederick C. Johnson 
301-903-3601 
fjohnson@er.doe.gov 

National Energy Research Scientific 
Computing Center 
Thomas A Kitchens 
301-903-5152 
kitchens@er.doe.gov 
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Networking 
Thomas Ndousse-Fetter 
301-903-9960 
tndousse@er.doe.gov 

Collaboratory Research 
Mary Anne Scott 
301-903-6368 
scott@er.doe.gov 

Energy Sciences Network 
George R. Seweryniak 
301-903-0071 
seweryni@er.doe . gov 

Book list 
The Book List highlights books that 
have mathematical themes and hold 
appeal for a wide audience, including 
mathematicians, students, and a sig
nificant portion of the general public. 
fil!hen a book has been reviewed in the 
Notices, a reference is given to the 
review. Generally the list will contain 
only books published within the last 
two years, though exceptions may be 
made in cases where current events 
(e.g. , the death of a prominent math
ematician, coverage of a certain piece 
of mathematics in the news) warrant 
drawing readers ' attention to older 
books. Suggestions for books to include 
on the list may be sent to the manag
ing editor, e-mail: noti ces@ams. org. 

The Advent of the Algorithm: The 
Idea That Rules the World, by David 
Berlinski. Harcourt, March 2000. ISBN 
0-151-00338-6. 

The Arithmetic of Life, by George 
Shaffner. Ballantine Books, August 
1999. ISBN 0-345-42631-2 . 

The Bride of Science, by Benjamin 
Woolley. MacMillan, August 1999. ISBN 
0-333-72436-4. 

Chance Rules: An Informa~ Guide to 
Probability, Risk, and Sta~istics, by 
Brian S. Everitt. Springer, August 1999. 
ISBN 0-387-98768-1. 

Complexity and Information, by 
J. F. Traub and Arthur G. Werschulz. 
Cambridge University Press, December 
1998. ISBN 0-52148-005-1 (hardcover), 
0-521-48506-1 (paperback). 

The Eightfold Way: The Beauty of 
Klein 's Quartic Curve, edited by Silvio 
Levy. Cambridge University Press, 
March 1999. ISBN 0-521-66066-1. 
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The Elegant Universe: Superstrings, 
Hidden Dimensions, and the Quest for 
the Ultimate Theory, by Brian Greene. 
W. W. Norton & Company, February 
1999. ISBN 0-393-04688-5. 

Excursions into Mathematics: Mil-
lenniurr1 Edition, by Anatole Beck, 
Michael N. Cleicher, and Donald W. 
Crowe. A K Peters, 2000. ISBN 1-56881-
115-2. 

The Fermat Diary, by C.]. Mozzochi. 
AMS, 2000. ISBN 0-8218-2670-0. 

Fermat's Last Theorem for Ama
teurs, by Paulo Ribenboim. Springer, 
February 1999. ISBN 0-387-98508-5. 
(Reviewed April 1999.) 

Five More Golden Rules: Knots, 
Codes, Chaos and Other Great Theo
ries of 20th Century Mathematics, by 
John L. Casti. John Wiley & Sons, Feb
ruary 2000. ISBN 0-471-32233-4. 

Fragile Dominion: Complexity and 
the Commons, by Simon Levin. Perseus 
Books, June 1999. ISBN 0-738-20111-
1. (Reviewed May 2000.) 

The Game's Afoot! Game Theory 
in Myth and Paradox, by Alexander 
Mehlmann. AMS, 2000. ISBN 0-8218-
2121-0. 

A History of Algorithms: From the 
Pebble to the Microchip, edited by Jean
Luc Chabert. Springer, September 
1999. ISBN 3-540-63369-3. 

A History of the Circle: Mathemat
ical Reasoning and the Physical Uni
verse, by Ernest Zebrowski Jr. Rutgers 
University Press, August 1999. ISBN 0-
813-52677-9. 

Imaginary Numbers: An Anthology 
of Marvelous Mathematical Stories, 
Diversions, Poems, and Musings, edited 
by William Frucht. John Wiley & Sons, 
October 1999. ISBN 0-471-33244-5. 
(Reviewed August 2000.) 

Infosense: Turning Data and Infor
mation into Knowledge, by Keith 
Devlin. W. H. Freeman, June 1999. ISBN 
0-716-73484-2. 

John von Neumann: The Scientific 
Genius Who Pioneered the Modern 
Computer, Game Theory, Nuclear 
Deterrence, and Much More, by Nor
man Macrae. AMS, October 1999. ISBN 
0-8218-2064-8. 

The Kingdom of Infinite Number: 
A Field Guide, by Bryan Bunch. W. H. 
Freeman, January 2000. ISBN 0-716-
73388-9. 

Mathematical Sorcery: Revealing 
the Secrets of Numbers, by Calvin C. 
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Clawson. Plenum Press, May 1999. 
ISBN 0-306-46003-3. 

Mathematics Success and Failure 
among African American Youth: The 
Roles of Sociohistorical Context, Com
munity Forces, School Influence, and 
Individual AgenC'J, by Darilly B. ~.far
tin. Lawrence Erlbaum Associates, 
December 1999. ISBN 0-805-83042-1. 

Mathematics Unlimited: 2001 and 
Beyond, Bjorn Engquist and Wilfried 
Schmid, editors. Springer, September 
2000. ISBN 3-540-66913-2. 

The Nature of Mathematical Mod
eling, by Neil Gershenfeld. Cambridge 
University Press, February 1999. ISBN 
0-521-5 7095-6. 

Noeuds: Genese d'une theorie math
ematique (Knots: Genesis of a Mathe
matical Theory), by Alexei Sossinsky 
(in French). Seuil, 1999. ISBN 2-020-
32089-4. (Reviewed June/July 2000.) 

The Nothing That Is: A Natural His
tory of Zero, by Robert Kaplan. Oxford 
University Press, October 1999. ISBN 
0-195-12842-7. 

Number: From Ahmes to Cantor, 
by Midhat Gazale. Princeton Uni
versity Press, March 2000. ISBN 0-
691-00515-X. 

Philosophy of Mathematics: An 
Introduction to a World of Proofs 
and Pictures, by James Robert Brown. 
Routledge, August 1999. ISBN 0-415-
12274-0. 

Proofs and Contradictions: The 
Story of the Alternating Sign Matrix 
Conjecture, by David M. Bressoud. 
MAA Spectrum Series, published 
jointly with Cambridge University 
Press, August 1999. ISBN 0-521-
66646-5. 

Riemann, Topology, and Physics, by 
Michael Monastyrsky (translated by 
Roger Cooke, James King, and Victo
ria King). Birkhauser, second edition, 
May 1999. ISBN 3-764-33789-3. 

Shadows of the Circle: Conic Sec
tions, Optimal Figures and Non-Euclid
ean Geometry, by Vagn Lundsgaard 
Hansen. World Scientific Publishing 
Company, November 1998. ISBN 9-
810-23418-X. 

Slicing Pizzas, Racing Turtles, and 
Further Adventures in Applied Math
ematics, by Robert B. Banks. Princeton 
University Press, September 1999. 
ISBN 0-691-05947-0. 

Small Worlds: The Dynamics of Net
works between Order and Random-
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ness, by Duncan J. Watts. Princeton 
University Press, November 1999. 
ISBN 0-691-00541-9. (Reviewed Sep
tember 2000.) 

Squaring the Circle: The War 
between Hobbes and Wallis, by Dou
glas IvL Jesseph. Universiry of Cl'jcago 
Press, December 1999. ISBN 0-226-
39899-4 (hardcover), 0-226-39900-1 
(paperback). 

Statistics on the Table: The History 
of Statistical Concepts and Methods, by 
Stephen M. Stigler. Harvard Univer
sity Press, November 1999. ISBN 0-
674-83601-4. 

Stephen Smale: The Mathematician 
Who Broke the Dimension Barrier, by 
Steve Batterson. AMS, February 2000. 
ISBN 0-821-82045-1. 

Turing and the Computer (The Big 
Idea), by Paul Strathern. Anchor 
Books, April1999. ISBN 0-385-49243-
X. 

Uncle Petros and Goldbach's Con
jecture by Apostolos Doxiadis. 
Bloomsbury USA, February 2000. ISBN 
1-582-34067-6. 

The Universal History of Numbers: 
From Prehistory to the Invention of 
the Computer, by Georges Ifrah (trans
lated by David Bellos, Sophie Wood, 
and Ian Monk). John Wiley & Sons, 
December 1999. ISBN 0-471-37568-
3. 

The Unknowable, by Gregory 
Chaitin. Springer, August 1999. ISBN 
9-814-02172-5. 

What Are the Odds? Chance in 
Everyday Life, by Michael Orkin. 
W. H. Freeman, December 1999. ISBN 
0-716-73 560-1. 

What Counts: How Every Brain Is 
Hardwired for Math, by Brian Butter
worth. Free Press, August 1999. ISBN 
0-684-85417-1. 

What Is Random? Discovering 
Chance and Order in Mathematics 
and the World, by Edward]. Beltrami. 
Springer, August 1999. ISBN 0-387-
98737-1. 

The Wild Numbers, by Philibert 
Schogt. Four Walls Eight Windows, 
April 2000. ISBN 1-568-58166-1. 

Zero: The Biography of a Danger
ous Idea, by Charles Seife. Viking 
Press, February 2000. ISBN 0-670-
88457-X. (Reviewed in this issue.) 
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Stipends for 
Study and Travel 

Graduate Support 
American Association for the 
Advancement of Science 
Summer Fellowship 

Description: Fellows will work for radio and television 
stations, newspapers, and magazines and will have 
their travel expenses and stipends paid by the AAAS. 
Fellows will have the opportunity to: observe and 
participate in the process by which events and ideas 
become news, improve their communication skills by 
learning to describe complex technical subjects in a 
manner understandable by the public, and increase their 
understanding of editorial decision making and the 
manner in which information is effectively disseminated. 
Each fellow will: attend an orientation and evaluation 
session in Washington, DC; begin the internship in mid
June; and submit an interim and final report to AAAS to 
help evaluate the program. 
Eligibility: Provides support for twenty-five outstanding 
graduate students in mathematics, the natural and social 
sciences, and engineering as reporters, researchers, and 
production assistants in the mass media. (Exceptional 
undergraduate or postdoctoral students will also be 
considered.) 
Grant amount: $450/week stipend for ten weeks. 
Deadline: January 15, 2001. 
Application information: Katrina Malloy, Program Co
ordinator, Mass Media Science and Engineering Fellows 
Program, American Association for the Advancement of 
Science, 1200 New York Avenue, NW, Washington, DC 
20005. 

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

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

course work, passed all examinations, and have had the 
dissertation proposal or plan approved by the application 
deadline. 
Eligibility: Women who are citizens or permanent resi
dents of the U.S. 
Grant amount: The postdoctoral fellowships provide 
$27,000. The summer postdoctoral faculty fellowships 
provide stipends of $5,500. The dissertation fellowships 
provide stipends of $15,000 for the final year of writing 
the dissertation. Dissertation fellowships have some 
disciplinary restrictions. 
Deadline: November 15 (postmark). 
Application information: AAUW Educational Foundation, 
American Fellowships, c/ o Customer Service Center, 2201 
N. Dodge St., Iowa City, lA 52243-4030; telephone: 319-
337-1716; fax: 319-337-1204. 

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

Description: These fellowships are awarded to women 
of outstanding academic ability who are citizens or 
permanent residents of the U.S. for full-time graduate 
study in designated fields where women's participation 
has traditionally been low. Eligible fields currently include 
mathematics and statistics. 
Eligibility: Fellowships are for the final year of the 
master's degree. Fellowship year is September 1-June 30. 
Degree must be earned at the end of the fellowship year. 
Grant amount: $5,000-$12,000. 
Deadline: Must be postmarked by January 10 (applica
tions are available August 1-December 20). 
Application information: For more information contact: 
AAUW Educational Foundation, Department 178, P. 0. 
Box 4030, Iowa City, lA 52243-4030; telephone: 319-
337-1 716, ext. 178; or visit our Web site at http: I I 
www. aauw. orgl. 

Associated Western Universities, Inc. 
Description: AWU, in partnership with federal laborato
ries, industry, and other cooperating facilities, provides 
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Stipends 

fellowships for science and engineering research partici
pation. Fellowship participants are hosted by nearly sixty 
federal and industrial facilities. 
Eligibility: Faculty, advanced-degree graduates, graduate 
and undergraduate students in discipline areas includ
ing the physical and biological sciences, mathematics, 
computer science, engineering, and technology. 
.A .. pplication irJormation: P~ssociated '\A/estern Ur~versi-
ties, Inc., 4190 S. Highland Drive, Suite 211, Salt Lake City, 
UT 84124; tel: 801-273-8900; fax: 801-277-5632; e-mail: 
inf o©awu . org; home page: http: I lwww. awu. orgl. 

Bunting-Cobb Graduate Residential 
Fellowships for Women 
Description: Douglass College, the largest women's 
college in the nation, offers the Bunting-Cobb Graduate 
Residential Fellowship program. Bunting-Cobb Fellows 
serve as mentors to the undergraduates in the residence 
hall. The hall is equipped with a microcomputer room 
and a resource library. 
Eligibility: Women graduate students enrolled in math, 
science, or engineering programs at Rutgers University's 
Graduate School on its New Brunswick campus. 
Grant amount: $3,000 to $4,000, depending on duties, 
as well as room and board for the academic year in the 
Bunting-Cobb Math, Science, and Engineering Hall. 
Application information: For information about the 
Bunting-Cobb Fellowship, please contact Dr. Terri Boyer 
Tillbrook, Director, Douglass Project for Rutgers Women 
in Math, Science, and Engineering at 732-932-9197, ext. 
1 0; or e-mail at dougpro j . rutgers . edu. For information 
about graduate study at Rutgers, please contact Beverly 
Tarter at 732-932-7711. 

Committee on Institutional Cooperation 
(CIC) 
Summer Research Opportunities Program (SROP) 

Description: A program to interest talented undergradu
ate minority students in academic careers and to enhance 
their preparation for graduate study through mtensive 
research experience with faculty mentors. Students are 
matched with faculty mentors who are engaged in re
search in the student's general area of interest. Students 
either participate in an ongoing research project or de
velop one of their own in consultation with their faculty 
mentor. 
Eligibility: Underrepresented minority students, includ
ing African Americans, Mexican Americans, Native Amer
icans, Puerto Ricans, and other Latinos, who are sopho
mores or juniors majoring in any field are eligible to 
apply. Participants are expected to devote full time to the 
program during the eight- to ten-week summer session. 
Grant amount: Each student receives a stipend of at least 
$2,000 for the summer, plus up to $1,100 toward room 
and board and travel to and from the host institution. The 
faculty mentor may receive $500 to cover the cost of the 
student's research. The host institutions provide funding 
for students to attend the annual SROP conference. 
Deadline: Applications, complete with transcript and two 
letters of recommendation, are due January 28, 2001. 

Application information: CIC Summer Research Oppor
tunity Program (Attn: Anne Price, CIC secretary), 302 East 
John St., Suite 1705, Champaign, IL 61820-5698; tel: 800-
457-4420; fax: 217-244-7127; e-mail: aeprice©uiuc.edu. 
Also see the Web site http: I lwww. cic. uiuc. edu/. 

Florida Education Fund 
The McKnight Doctoral Fellowship Program 

Description: A McKnight Doctoral Fellowship provides 
funds for up to twenty-five African American citizens to 
pursue Ph.D. degrees at participating Florida universities. 
Contingent upon successful academic progress, the 
maximum length of the award is five years. The Florida 
Education Fund provides the first three years, and the 
student's university continues funding at the same level 
of support for an additional two years. 
Eligibility: Applicants must hold or be receiving a 
bachelor's degree from a regionally accredited college or 
university. 
Grant amount: Up to $5,000 in tuition and fees plus an 
annual stipend of $11,000. 
Deadline: The deadline for applications for fall 2001 is 
January 15, 2001. 
Application information: Detailed information and ap
plication packets can be obtained by writing or calling: 
The Florida Education Fund, 201 E. Kennedy Boule
vard, Suite #1525, Tampa, FL 33602; 813-272-2772; or 
mdf©fl- educ-fd . org; or visit our Web site at: http: I I 
www.fl-educ-fd.orgl. 

Georgia Institute of Technology 
President's Fellowships 

Description: These stipends are awarded to a selected 
number of highly qualified U.S. nationals who intend to 
pursue doctoral degrees. The fellowships are intended 
to supplement other forms of support and can be 
extended for three additional years based on academic 
performance and research potential. 
Eligibility: The awards are highly competitive; selection is 
based on academic criteria and evidence of scholarship. 
Participants are expected to maintain high academic 
standing. 
Grant amount: $5,500 for twelve months. 

Graduate Research/Teaching Assistantships 

Eligibility: Appointments are based primarily on schol
arship and ability to contribute to ongoing programs of 
the college. 
Assistantship amount: $16,872 per twelve months, plus 
waiver of most tuition and fees. 
Application information: Prospective students should 
write to the Ph.D. Coordinator, College of Computing, 
Georgia Institute of Technology, Atlanta, GA 30332-0280; 
or e-mail to phd- info©cc. gatech . edu. For additional 
information: http: I lwww. cc .gatech. edul. 

Fannie and John Hertz Foundation 
Fellowships 
Description: For the support of personal and institutional 
expenses during graduate education directed toward the 
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Ph.D. degree in applied physical sciences. Tenable at the 
Department of Applied Science of the Davis Campus and 
at all campuses of the University of California; Califor
nia Institute of Technology; Carnegie-Mellon University; 
The University of Chicago; Cornell University; Courant 
Institute of Mathematical Sciences, New York Univer
sity; Georgia Institute of Technology; Harvard University; 
Johns Hopkins University; University of Illinois at Urbana
Champaign; Massachusetts Institute of Technology; Uni
versity of Minnesota; Polytechnic Institute of New York; 
Princeton University; Purdue University; Rensselaer Poly
technic Institute; Rice University; University of Rochester; 
Stanford University; University of Texas at Austin; Texas 
A&M University; Vanderbilt University; University of 
Michigan, Ann Arbor; University of Washington, Seattle; 
University of Wisconsin, Madison; and Yale University. 

Eligibility: Offered on the basis of academic (A
undergraduate GPA), research performance, recommen
dations, and a personal technical interview. 

Fellowship amount: The stipend is $25,000, plus a cost
of-education allowance which is accepted at all of the 
tenable schools in lieu of fees and tuition per nine-month 
year. 

Deadline: This year's application deadline is November 
5, 2000. 

Application information: Applicants should write to the 
Office of the Graduate Dean at these institutions or write 
directly to the Hertz Foundation, Box 5032, Livermore, CA 
94551-5032. (Web: http : //www .hertzfoundation. org/) 

National Science Foundation 
Graduate Research Fellowships 

Description: Three-year awards available to U.S. citizens 
or nationals, or permanent resident aliens of the U.S. 
Fellowships are awarded for graduate study leading to 
reseach-based master's or doctoral degree in the fields 
of science, mathematics, and engineering supported by 
the NSF. Women in Engineering and Computer and 
Information Science: Additional awards will be offered 
to encourage women to undertake graduate study in 
engineering and computer and information science. 

Eligibility: Awards made only to students who have 
completed no more than twenty semester-hours or 
thirty quarter-hours of graduate study in science or 
engineering. 

Grant amount: $15,200 stipend for twelve-month tenure. 
A one-time research travel allowance of $1,000. No 
dependency allowances. A cost-of-education allowance of 
$10,500 is paid to the fellowship institution. 

Deadline: Application deadline is early November. 

Application information: Apply to NSF Graduate Re
search Fellowship Program, Oak Ridge Associated Uni
versities, P. 0 . Box 3010, Oak Ridge, TN 37831-3010; tel. 
423-241-4300; fax: 423-241-4513; e-mail: nsfgrfp@orau. 
gov. 

Stipends 

State of California 
Graduate Assumption Program of Loans for 
Education 

Eligibility: Residents of California who attend accredited 
graduate or professional schools located in California 
with the intent to become college or university faculty 
members in California. 
Assumption benefits: Can assume student loans of up 
to $6,000. 
Priority filing date: June 30, 2000. 
Application information: California Student Aid Com
mission, P. 0. Box 419029, Rancho Cordova, CA 95741-
9029; phone: 916-526-7599; e-mail: custsvcs@csac. ca. 
gov. 

Zonta International Foundation 
Amelia Earhart Fellowship Awards 

Description: Established in honor of Amelia Earhart, 
Zonta member from 1928-1937, the fellowships recog
nize excellence and encourage and support women in 
aerospace-related science and engineering. 
Eligibility: To qualify for the fellowship, a woman must 
have by the time of her application: a bachelor's degree 
in a qualifying area of science or engineering which 
is closely related to advanced studies in the aerospace
related sciences; a superior academic record and evidence 
of potential at a recognized institution of higher learning 
as demonstrated by transcripts, recommendations, and 
acceptance or verification by an institution of higher 
learning with accredited courses in aerospace-related 
studies; and completion of one year of graduate school 
at a well-recognized institution of higher learning or 
evidence of a well-defined research and development 
program as demonstrated by publications or a senior 
research project. 
Grant amount: Thirty-three to thirty-five $6,000 grants to 
women for graduate study in aerospace-related science 
or engineering are awarded annually. 
Deadline: Application forms must be received by Novem
ber 15, 2000. 
Application information: Announcements of awards will 
be made by May 15, 2001. For more information: Zonta 
International, ATTN: Ana Ubides, 557 W. Randolph St., 
Chicago, IL 60661-2206; 312-930-5848; fax: 312-930-
0951. 

Postdoctoral Support 

Air Force Office of Scientific Research 
Research Contracts and Grants 

Description: Mathematicians and computer scientists 
are encouraged to submit proposals for research sup
port through their organizations. Research areas include 
mathematics of dynamics and control, physical mathe
matics and applied analysis, computational mathematics, 
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optimization and discrete mathematics, signal process
ing, probability and statistics, software and systems, 
intelligent software agents, and electromagnetics. 
Application information: Research proposals should 
be forwarded to the Mathematics and Space Sciences 
Directorate, Air Force Office of Scientific Research (AFOSR 
NM), 801 N. Randolph Street, Room 732, Arlington, VA 
22203-1977. 

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

American Mathematical Society 
Centennial Fellowships 
Postdoctoral Fellowships 
Description: The AMS Centennial Fellowship program 
makes awards annually to outstanding mathematicians 
to help further their careers in research. The number 
of fellowships to be awarded is small and depends on 
the amount of money contributed to the program. The 
trustees have arranged a matching program from general 
funds in such a way that funds for at least one fellowship 
are guaranteed. Because of the generosity of the AMS 
membership, it has been possible to award four to five 
fellowships a year for the past six years. 
Eligibility: Applicants: (1) must be citizens or permanent 
residents of a country in North America, (2) must have 
held their doctoral degrees for at least two years at the 
time of the award, (3) must not have permanent tenure, 
and (4) must have held less than two years of research 
support at the time of the award. (Each year of a full-time 
teaching appointment with teaching load less than four 
(respectively, five) courses per year on the semester 
(respectively, quarter) system will count in this respect as 
one half a year of research support.) Recipients may not 
hold the Centennial Fellowship concurrently with other 
research fellowships (e.g., Sloan Foundation Fellowships 
or National Science Foundation Postdoctoral Fellowships), 
they may not use the stipend solely to reduce teaching 
at the home institution, and they are expected to spend 
some of the fellowship period at another institution 
which has a stimulating research environment suited 
to the candidates' research development. Applications 
should include a short research plan describing both an 
outline of the research to be pursued and a program for 
using the fellowship, including institutions at which it 
will be used and reasons for the choices. The selection 
committee will base its decision on the research potential 
of the applicant based upon track record, letters of 
recommendation, and on the quality and feasibility of 
the research plan. 
Grant amount: The stipend for fellowships awarded for 
2001- 2002 is expected to be approximately $39,000, 
with an additional expense allowance of about $1,600. 
Acceptance of the fellowship cannot be postponed. A 
fellowship holder may use the stipend as full support for 

a year or may combine it with half-time teaching and use 
it as half support over a two-year period. 
Deadline: The deadline for receipt of applications is 
December 1, 2000. Awards will be announced in February 
2001 or earlier if possible. 
Application information: For application forms, write to 
the Executive Director, American Mathematical Society, 
P. 0. Box 6248, Providence, !U 02940-6248; or send 
electronic mail to ams@ams.org; or call 401-455-4106. 
Application forms are also available via the Internet 
at http: I /www. ams. erg/employment/. Please note that 
completed applications and references should not be sent 
to the AMS, but to the address given on the forms. 

American Philosophical Society 
Description: Postdoctoral research grants to aid specific 
research projects. The purpose of the program is to 
connect scholars with the objects of their research. 
Tenable abroad and in the U.S. The Committee on 
Research meets in January. 
Eligibility: For candidates with Ph.D. for at least one year. 
Grant amount: Up to $6,000 for one year, up to 
$12,000 for two years (averaging $2,000). Grants con
tribute toward travel expenses, food and lodging, and 
photoduplication. No funds are available for attending 
conferences or consulting with colleagues. 
Deadline: October 1. 
Application information: For application forms please 
consult the Web site at http: I /www. amphilsoc. org/ . 
If electronic access is denied, briefly describe your 
project and proposed budget in a letter to: Committee on 
Research, American Philosophical Society, 104 South Fifth 
Street, Philadelphia, PA 19106. Include self-addressed 
mailing label. 

California Institute of Technology 
Harry Bateman Research Instructorships 

Description: Offered by The division of Physics, Math
ematics, and Astronomy at the California Institute of 
Technology. Appointments are for one year and are 
renewable for one additional year. 
Eligibility: Open to persons who have recently received 
their doctorate in mathematics. 
Grant amount: The annual salary for academic year 
2001-02 is $46,600. Duties include teaching one course 
for the full academic year. 
Deadline: January 1, 2001. 
Application information: Please send applications to 
Instructorship Search Committee, 253- 37 Sloan Labora
tory, Pasadena, CA 91125. Include c.v. and a statement 
of anticipated research. The candidate is requested to 
ensure that at least three letters of recommendation are 
sent to Cal tech. To avoid duplication of paperwork, your 
application may also be considered for an Olga Taussky 
and John Todd Instructorship. Caltech is an Affirmative 
Action/ Equal Opportunity Employer. Women, minorities, 
veterans, and disabled persons are encouraged to apply. 
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California Institute of Technology 
Olga Taussky and john Todd Instructorships in 
Mathematics 
Description: Initial appointments are for two years, with 
a one-year terminal extension expected. There are three 
terms in the Caltech academic year, and instructors are 
expected to teach one course in all but two terms of the 
total appointment. 
Eligibility: Offered to recent Ph.D. recipients who show 
strong research promise in one of the areas in which 
Cal tech's mathematics faculty is currently active. 
Grant amount: The annual salary for 2001-02 is $49,600 
per year plus a $2,000 per year research fund. 
Deadline: January 1, 2001. 
Application information: Apply to the Instructorship 
Search Committee, 253-37 Sloan Laboratory, Pasadena, 
CA 91125. Include c.v. and a statement of anticipated 
research. The candidate is requested to ensure that at 
least three letters of recommendation are sent directly 
to Caltech. To avoid duplication of paperwork, your 
application may also be considered for a Harry Bate
man Research Instructorship. Caltech is an Affirmative 
Action/Equal Opportunity Employer. Women, minorities, 
veterans, and disabled persons are encouraged to apply. 

Centre de Recerca Matematica, 
Barcelona 
Description: The Centre de Recerca Matematica, Barcelo
na, offers two postdoctoral fellowships for the academic 
year 2001-02. Fellowships are for eleven months, unex
tendable. Successful candidates will be able to take up 
their fellowships between October 1, 2001, and January 
1, 2002. 
Eligibility: Applicants should have a Ph.D. in mathematics 
obtained after December 31, 1998. 
Grant amount: The amount of the fellowship is 1,200 
euros per month. Travel expenses to Barcelona will be 
paid. The fellow will be provided with medical and 
accident insurance. 
Deadline: All applications arriving at the CRM before 
January 20, 2001, will be considered. 
Resolution: The scientific committee will meet on Febru
ary 10, 2001. 
Application information: ·Application form and docu
ments to be sent to the Centre de Recerca Matematica 
are available in the web site http: I lwww. crm. esl. 

Dartmouth College 
john Wesley Young Research Instructorships 

Description: Two instructorships are normally awarded 
by Dartmouth College each year. Teaching duties are one 
course for two quarters and two courses for one quarter 
(or two courses for two quarters) and are of a varied and 
nonroutine nature. Appointments are for two years and 
are not renewable. 
Grant amount: The academic-year salary of $42,000 is 
supplemented by a two-month resident research stipend 
of $9,332, for a total of $51,333. 

Stipends 

Deadline: Applicants are advised to apply promptly and 
no later than January 5, 2001. 
Application information: Applicants should write to De
partment of Mathematics, Dartmouth College, Hanover, 
NH 03755-3551 (Attention: Recruiting). 

john Simon Guggenheim Memorial 
Foundation Fellowships 
Description: Fellowships are on an advanced professional 
level. Approximately 215 awards are made. 
Eligibility: U.S. or Canadian citizenship or permanent 
residence is required. Fellowships are also offered to 
citizens or permanent residents of Latin America and the 
Caribbean. 
Grant amount: Approximately $33,000 in 1999. 
Deadline: Application deadline: October 1 for the U.S. and 
Canada competition, December 1 for the Latin American 
and Caribbean competition. 
Application information: For more information write to 
John Simon Guggenheim Memorial Foundation, 90 Park 
Avenue, New York, NY 10016. Telephone: 212-687-4470; 
fax: 212-697-3248; e-mail: fellowships©gf. org; World 
Wide Web: http: I lwww. gf. orgl. 

IBM T. j. Watson Research Center 
Herman Goldstine Postdoctoral Fellowship in 
Mathematical Sciences 

Description: This fellowship provides scientists of out
standing ability an opportunity to advance their scholar
ship as resident members of the Mathematical Sciences 
Department of the IBM T. j. Watson Research Center. 
The department provides an atmosphere in which ba
sic research is combined with experience on technical 
problems arising in industry. Close interaction with per
manent department members is expected, but fellows 
will be free to pursue their own research interests. The 
fellowship has a period of one year and may be extended 
by another year on mutual agreement. One fellowship 
will be awarded yearly. 
Eligibility: Each candidate must have completed a doc
torate prior to the commencement of the fellowship, but 
no more than five years prior. 
Grant amount: The stipend will be at least $70,000, 
with the exact amount depending on the experience of 
the fellowship recipient. In addition, there will be an 
allowance for moving expenses. 
Deadline: January 10, 2001. 
Application information: To apply, submit the follow
ing: resume, including thesis summary; transcript(s) of 
graduate-level coursework; reprints of publications based 
on thesis and other research; a research proposal; and 
visa status. Indicate where you first learned about the 
fellowship. Applicants are responsible for requesting that 
three or more letters of reference, including one from 
the thesis advisor, arrive before the January 10 dead
line. Direct all material to Herman Goldstine Fellowship 
Committee, Department of Mathematical Sciences, Room 
31-210, IBM Research Division, T. J. Watson Research 
Center, P. 0. Box 218, Yorktown Heights, NY 10598. 
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Institute for Advanced Study 
Memberships 

Description: The School of Mathematics will grant a 
limited number of memberships, some with financial 
support, for research in mathematics at the Institute 
during the academic year 2001-02. 
Eligibility: Candidates must give evidence of ability in 
research comparable at least with that expected for the 
Ph.D. degree. 

Deadline: December 1, 2000. 

Application information: Application blanks may be 
obtained from The School of Mathematics, Institute for 
Advanced Study, Princeton, NJ 08540, and should be 
returned (whether or not funds are expected from some 
other source) by December 1. Forms may also be down
loaded but not submitted via Web connection at http: I I 
www /math. ias. edu/. An Equal Opportunity I Affirmative 
Action Employer. 

Institute for Mathematics and its 
Applications (IMA) 

Postdoctoral Memberships 

Senior Visiting Memberships 

Mathematics in the Geosciences 

Description: The IMA announces two-year postdoctoral 
research memberships. The postdoctoral terms will 
include the academic-year program on "Mathematics 
in the Geosciences 2001-02" and the second year of 
the appointment will provide a variety of options to 
enhance career development, including participation in 
the 2002-03 annual program on "Optimization". 

Eligibility: All requirements for a doctorate should be 
completed by September 1, 2001. Applicants must show 
evidence of mathematical excellence, but they do not 
need to be a specialist in the field. The following materials 
must be submitted: (1) personal statement of scientific 
interest, research plans, and reasons for wishing to 
participate in the "Mathematics in the Geosciences" 
program (this is an essential part of the application); 
(2) curriculum vitae and a list of publications; (3) 
three letters of recommendation, to be sent directly to 
the IMA; (4) the official IMA application form located 
at http://www . ima.umn.edu/docs/genapp.html.Senior 
memberships are also available. Preference will be given 
to supplementary support for persons with sabbatical 
leaves, fellowships, or other stipends. 

Deadline: All material should arrive by January 15, 2001. 

Application information: All correspondence should be 
sent to: Visiting Membership Committee, Institute for 
Mathematics and its Applications, University of Min
nesota, 400 Lind Hall, 207 Church Street SE, Minneapolis, 
MN 55455-0436. The University of Minnesota is an Equal 
Opportunity Educator and Employer. See Web site http: 
I /www. ima. umn. edu/. 

Institute for Mathematics and its 
Applications (IMA) 
Postdoctorates in Industrial Mathematics 

Description: The IMA announces two-year positions in 
industrial mathematics effective September 1, 2001. 
These appointments are in addition to the regular 
IlVlA 2001-02 postdoctoral program "Mathernatics in 
the Geosciences" and are funded jointly by NSF and 
industry. They are designed to prepare mathematicians 
for research careers involving industrial interaction. 
Eligibility: Applicants should have received their Ph.D. 
in mathematics, applied mathematics, or statistics by 
September 1, 2001. Postdoctorates will spend 50% effort 
in the IMA program and 50% effort working with 
scientists from industry. The following materials must be 
submitted: (1) personal statement of scientific interests, 
research plans, and reasons for wishing to participate in 
the Industrial Mathematics program (this is an essential 
part of the application); (2) curriculum vitae and a list 
of publications; (3) three letters of recommendation, 
to be sent directly to the IMA; (4) the official IMA 
application form located at http: I /www. ima. umn. edu/ 
docs/genapp.html. 
Deadline: All material should arrive by January 15, 2001. 
Application information: All correspondence should 
be sent to: Industrial Mathematics Postdoctorate Mem
bership Committee, Institute for Mathematics and its 
Applications, University of Minnesota, 400 Lind Hall, 
207 Church Street SE, Minneapolis, MN 55455-0436. The 
University of Minnesota is an Equal Opportunity Educator 
and Employer. See Web site http: I /www. ima. umn. edu/. 

Los Alamos National Laboratory 
Postdoctoral Appointments 

Description: Research opportunities are granted in many 
areas of chemistry, mathematics, computer science, mate
rials science, biological sciences, environmental science, 
geoscience, and many engineering fields. Appointments 
are available for two years, subject to renewal for a 
third year. A postdoctoral committee meets to review 
candidates for postdoctoral appointments in February, 
May, August, and December. 
Eligibility: Candidates must be recipients of a doctoral 
degree within the past three years. 
Grant amount: Starting salary: $51,800-$55,800. 
Application information: Los Alamos National Labo
ratory is an Equal Opportunity Employer. For more 
information: e-mail: postdoc-info@lanl.gov; phone: 
505-667-0872; fax: 505-665-4562; see details at: http: I I 
www.hr.lanl.gov/postdoc/. 

Los Alamos National Laboratory 
]. Robert Oppenheimer, Richard P. Feynman, and 
Frederick Reines Fellowships 

Description: Research opportunities are granted in many 
areas of chemistry, mathematics, computer science, mate
rials science, biological sciences, environmental science, 
geoscience, and many engineering fields. Appointments 
are for three years. 
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Eligibility: Candidates must be recipients of a doctoral 
degree within the past five years and must show clear 
and definite promise of becoming outstanding leaders in 
scientific research. 
Grant amount: Starting salary: $79,400. 
Deadline: Application deadline: mid-November each year. 
Application information: Los Alamos National Labo
ratory is an Equal Opportunity Employer. For initial 
consideration send resume with publication listing to 
Postdoctoral Program Office, Mail Stop P-290, Los Alamos 
National Laboratory, Los Alamos, NM 87545; for further 
detailssee: http : //www.hr.lanl .gov/postdoc/. 

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

Mathematical Sciences Research 
Institute (MSRI) 
Hewlett-Packard and Microsoft Research 
Postdoctoral Grants 
Description: The Mathematical Sciences Research Insti
tute announces the availability of several postdoctoral 
fellowhips combined with internships at Hewlett-Packard 
Laboratories (HPL) in Palo Alto, California, and with 
Microsoft Research (MSR) in Redmond, Washington. HP 
Labs and Microsoft Research pursue a wide range of 
mathematical work. Because of the variety of work done 
at these facilities, no particular fields of mathematics 
have been specified. However, an essential prerequisite 
is a strong interest in the applications of mathematics 
as well as in the research environment at MSRI. HPL 
postdocs will join an active research group at the HP 
Labs for two months prior to the start of their time at 
MSRI and will consult three days a month with that group 
during their tenure at MSRI. Two further months at HP 
Labs at the end of their time at MSRI is possible. HPL 
postdocs receive compensation for their work at HP Labs 
in addition to the standard MSRI Postdoctoral Fellowship. 
MSR postdoctoral fellowships are normally a two-year 
award, with the recipient spending one year at MSRI and 
the second year at Microsoft Research. 
Eligibility: For new and recent Ph.D.'s (Ph.D. earned in 
1996 or later). Applicants should apply through the usual 

Stipends 

process for MSRI Postdoctoral Fellowships, indicating 
their interest in these internship/fellowships and adding 
relevant documentation. Applications indicating interest 
in the internship program will be reviewed by Hewlett
Packard and/ or Microsoft Research as well as by MSRI. 
Deadline: Files must be complete by November 27, 2000. 
Application information: Application forms can be 
obtained from http: I /www. msri. org/ or by writing to 
MSRI, 1000 Centennial Dr., #5070, Berkeley, CA 94720-
5070. 

Mathematical Sciences Research 
Institute (MSRI) 
Postdoctoral Fellowships 

Description: The Institute will award about eighteen post
doctoral fellowships during 2001-02. The year 2001-02 
features four half-year programs: Integral Geometry and 
Inverse Problems during fall 2001, and Infinite Dimen
sional Algebras & Mathematical Physics and Algebraic 
Stacks, Intersection Theory & Non-Abelian Hodge Theory 
during spring 2002. Some awards will be made in other 
areas, so applications from candidates in all fields are 
welcome. 
Eligibility: For new and recent Ph.D.'s (Ph.D. earned in 
1996 or later). 
Grant amount: The stipend will be $3,500/ month. 
Deadline: Files must be complete by November 27, 2000. 
Application information: Application forms can be 
obtained from http: I /www. msri. org/ or by writing to 
MSRI, 1000 Centennial Dr., #5070, Berkeley, CA 94720-
5070. 

Mathematical Sciences Research 
Institute (MSRI) 
Research Professorships 

Description: The Institute will award about six research 
professorships during 2001-02. The year 2001-02 fea
tures four half-year programs: Integral Geometry and 
Inverse Problems during fall 2001, and Infinite Dimen
sional Algebras & Mathematical Physics and Algebraic 
Stacks, Intersection Theory & Non-Abelian Hodge Theory 
during spring 2002. Some awards will be made in other 
areas, so applications from candidates in all fields are 
welcome. 
Eligibility: For midcareer mathematicians (Ph.D. earned 
in 1995 or earlier). 
Grant amount: The stipend will be limited to a ceiling of 
$50,000 and normally will not exceed half the applicant's 
salary. 
Deadline: Files must be complete by September 25, 2000. 
Application information: Application forms can be 
obtained from http: I /www. msri. org/ or by writing to 
MSRI, 1000 Centennial Dr., #5070, Berkeley, CA 94720-
5070. 
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The Michigan Society of Fellows 
Horace H. Rackham School of Graduate Studies, 
The University of Michigan 

Description: The Michigan Society of Fellows was 
founded in 1970 through grants from the Ford Foun
dation and Horace H. Rackham Graduate School for the 
purpose of promoting academic and creative excellence 
in the arts, sciences, and professions. The objective 
of the program is to support individuals selected for 
outstanding achievement, professional promise, and in
terdisciplinary interests. We invite applications from 
qualified candidates for three-year postdoctoral fellow
ships at the University of Michigan. Fellows are appointed 
as assistant professors/postdoctoral scholars with de
partmental affiliations. They spend the equivalent of one 
academic year teaching; the balance of time is devoted 
to their own scholarly research and creative work. Appli
cations will be screened by faculty in relevant University 
of Michigan departments. Final selections will be made 
by the senior Fellows of the Society. New Fellows will be 
selected for three-year terms beginning September 2001. 
Eligibility: Candidates must have received the Ph.D. 
degree between June 1, 1998, and September 1, 2001. 
Grant amount: The annual stipend will be $40,000. 
Deadline: Completed applications are due October 6, 
2000. 
Application information: Please see the application on 
our Web site or send requests for application materials 
to: Michigan Society of Fellows, 3030 Rackham Building, 
University of Michigan, 915 E. Washington St., Ann Ar
bor, MI 48109-1070; 734-763-1 259; e-mail: society . of. 
fellows@umich.edu; http : llwww.rackham .umich.edul 
Facultylsociety .html. 

Michigan State University 
MSU Postdoctoral Instructorships 

Description: Several three-year positions will be available 
beginning fall 2001 for new or recent Ph.D.'s who show 
strong promise in research and teaching. The teaching 
load is four semester courses per year, and participation 
in the research activities of the department is expected. 
Grant amount: A starting salary of $38,000 per year. 
Additional income from summer teaching is usually 
available if desired. 
Deadline: Completed applications (including letters of 
recommendation) received by November 17, 2000, are 
assured of consideration. 
Application information: An applicant should send a 
vita as well as a brief statement of research interests 
and arrange for at least four letters of recommendation 
to be sent, one of which must specifically comment on 
the applicant's ability to teach. Application via e-mail is 
strongly encouraged. To receive an electronic application 
and information, send an e-mail to: j obs@math. msu . edu 
with the message "send application-info". Application 
materials can also be mailed to The Hiring Committee, 
Department of Mathematics, Michigan State University, 
East Lansing, MI 48824-1027. Application should be made 
as ~oon as possible. Women and minorities are strongly 

encouraged to apply. MSU is an Affirmative Action/Equal 
Opportunity Institution. 

National Center for Atmospheric 
Research 
Advanced Study Program 

Description: Postdoctoral fellowships are offered for 
highly qualified atmospheric scientists and scientists 
from related disciplines who wish to continue basic 
research in the atmospheric sciences. Appointments are 
for a one-year period with a possible extension for an 
additional year. 
Eligibility: For recent recipients of the Ph.D. 
Grant amount: Stipends are $37,000 and are adjusted 
annually in June. 
Deadline: The application deadline is January 5, 2001. 
Application information: Contact: 303-497-1601; e-mail: 
barbm@ucar . edu; or Barbara Hansford, NCAR, ASP, P. 0. 
Box 3000, Boulder, CO 80307-3000; fax: 303-497-1646. 

National Science Foundation 
Mathematical Sciences Postdoctoral Research 
Fellowships ·(with Research Instructorship Option) 

Description: The format of the 2001 Fellowship program 
has not been changed from that of 2000. The stipend 
portion of the awards will consist of support for 
eighteen academic-year months or their equivalent and 
six summer months. Awardees have two options for 
academic year stipends, subject to the constraints that 
their academic-year support begin by October 1 of the 
award year and be configured in intervals no shorter 
than three consecutive months. An awardee may have 
full-time support for any eighteen academic-year months 
in a three-year period (the Research Fellowship Option) 
or have a combination of full-time and half-time support 
over a period of three academic years, usually as one 
academic year full-time and two academic years half-time 
(the Research Instructorship Option). Summer month 
stipends are limited to two per calendar year. 
Grant amount: Stipend amounts are $3,250 per full-time 
month and $1,625 per half-time month, plus institutional 
and special allowances, for a total award of $90,000 to 
be used within 48 months. 
Deadline: Deadline for applications is October 17, 2000; 
applicants will be notified of decisions on or about 
March 1, 2001. 
Application information: For further details write to the 
Mathematical Sciences Infrastructure Program, Division 
of Mathematical Sciences, Room 1025, National Science 
Foundation, 4201 Wilson Boulevard, Arlington, VA 22230; 
call 703-306-1870; send an inquiry to e-mail: msprf@nsf. 
gov or under "Postdoctoral Fellowships" at http: I I 
www.fastlane. nsf.govl. 

National Security Agency 
Sabbatical Program 

Description: The National Security Agency (NSA) has 
a program supporting sabbaticals for academic math-
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ematical scientists to visit NSA, usually from 9 to 24 
months. 
Eligibility: American citizenship for the applicant and all 
immediate family members is required. Because a com
plete background investigation is required, applications 
should be submitted as soon as possible. 
Grant amount: (Compensation) A supplement to the 
university's stipend to bring the visitor's salary up to his 
or her regular monthly salary and a choice of either an 
allowance for moving expenses or a housing supplement. 
Application information: For further information on 
the sabbatical program, contact: Dr. Charles F. Osgood, 
Director, Mathematical Sciences Program, National Se
curity Agency, ATTN: R51A, Suite 6557, Ft. George G. 
Meade, MD 20755-6557; telephone: 301-688-0400; e-mail: 
msp@math . umbc.edu. 

National Security Agency 
Grants Program 
Description: Standard research proposals designed prin
cipally to provide summer salary for professors and 
limited support for their graduate students in areas of 
interest listed below. The National Security Agency (NSA) 
awards grants to universities in support of self-directed 
research in the following areas of the mathematical 
sciences (including possible computational aspects): al
gebra, number theory, discrete mathematics, probability, 
and statistics. The NSA also accepts proposals for small 
grants for conferences, workshops, and special academic 
endeavors. 
Deadline: October 15 each year for all grant and 
conference proposals. Grants awarded from this funding 
can expect to incur expenses in the fall of the following 
year. 
Application information: For further information about 
the program, please call 301-688-0400. All correspon
dence should be addressed to Dr. Charles F. Osgood, 
Director, Mathematical Sciences Program, National Sci
ence Agency, ATTN: R51A, Suite 6557, Ft. George G. 
Meade, MD 20755-6557. Queries can also be made by 
e-mail to msp@math. umbc . edu. 

Office of Naval Research 
Description: Supports research over a wide range of 
areas including applied analysis, numerical analysis, 
operations research, software research, scientific visual
ization, statistics, and probability. 
Application information: Information regarding pro
posal submission can be found at http: I /www. onr . 
navy.mil/ or http://www.onr .navy.mil/sci_tech/ 
information/. 

Rice University 
Griffith Conrad Evans Instructorships 
Description: Postdoctoral appointments for two to three 
years for promising research mathematicians with re
search interests in common with the active research 
areas at Rice. Rice University encourages applications 
from women and minority group members. 

Stipends 

Deadline: Applications received by December 31, 2000, 
will receive thorough consideration. 
Application information: Inquiries and applications 
should be addressed to Chairman, Evans Committee, 
Department of Mathematics, Rice University, 6100 Main 
St.-MS 136, Houston, TX 77005. 

Sloan Foundation 
Research Fellowships 

Description: Unrestricted grants made to selected uni
versity scientists in the physical sciences, mathematics, 
applied mathematics, computer science, economics, and 
neuroscience. Candidates do not apply, but are nomi
nated by their department chairmen or other scientists. 
Eligibility: Candidates must be members of the regular 
(i.e., tenure-track) faculty, though not necessarily in a 
tenured position, at a recognized college or university in 
the United States or Canada. 
Deadline: Nominations are due by September 15 for 
awards to begin the following September. 
Application information: For information write to the 
Sloan Research Fellowships, Alfred P. Sloan Foundation, 
Suite 2550, 630 Fifth Avenue, New York, NY 10111; 
e-mail: gassman@sloan. org; http: I /www . sloan. org/. 

University of Georgia 
Description: Two postdoctoral positions with the title 
part-time instructor postdoctoral associate, offered by 
the Department of Mathematics beginning in the 2001-02 
academic year. The positions are for two years, with a 
possibility of renewal for a third year. The department 
especially encourages applications from women and 
minorities. Duties consist of teaching three courses per 
year and conducting original research. Applicants are 
encouraged to identify a member of the current faculty 
with whom they would like to work. 
Eligibility: Applicants must exhibit potential for signifi
cant research and the skills necessary to be an excellent 
teacher. 
Deadline: To receive full consideration, applications 
must be received by December 1, 2000. 
Application information: To apply, send a vita with a list 
of publications and four letters of recommendation to: 
Chair, Search Committee, Department of Mathematics, 
University of Georgia, Athens, GA 30602. Inquiries may be 
sent via e-mail to search@math. uga . edu. The University 
of Georgia is an Equal Opportunity I Affirmative Action 
Employer. 

University of Illinois at Urbana
Champaign 
]. L. Doob Research Assistant Professor 

Description: The Department of Mathematics of the 
University of Illinois at Urbana-Champaign is soliciting 
applications for postdoctoral positions. Three appoint
ments will be made starting August 21, 2000; each 
appointment is for three years and is not renewable. 
The Department of Mathematics will provide an excellent 
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Stipends 

scientific environment to pursue research in pure and 
applied mathematics. 
Eligibility: These positions are for recent Ph.D. recipients 
(with a strong preference for those not more than one 
year past the Ph.D. degree). 
Grant amount: The position carried a salary of $41,000 
in 1999-2000. 
Deadline: See Web page for deadline: http : I /www .math. 
uiuc. edu/. 
Application information: Applications should include 
a curriculum vitae and a brief statement of research 
interests and activities. The use of the AMS Cover 
Sheet will be appreciated. Applications should be sent 
by regular mail to the Postdoctoral Search Committee, 
Department of Mathematics, University of Illinois at 
Urbana-Champaign, 1409 W. Green St., Urbana, Illinois 
61801-2975. Applicants should arrange for at least three 
letters of recommendation to be sent to the same 
address. For more information, visit our Web page at 
http : //www .math.uiuc.edu/. Inquiries may be sent to 
postdocs©math. uiuc. edu. The University of Illinois is an 
Affirmative Action/ Equal Opportunity Employer. Women 
and minorities are strongly encouraged to apply. 

University of Michigan, Ann Arbor 
Assistant Professorships, VIGRE Assistant 
Professorships, and T. H. Hildebrandt Research 
Assistant Professorships 

Description: These positions for up to three years are 
designed to provide mathematicians with favorable cir
cumstances for academic career development in research 
and teaching. Assistant Professorships have a teaching 
responsibility of two courses per semester; the VIGRE 
and T. H. Hildebrandt positions have a responsibility 
of one course per semester. These positions may be 
combined with other postdoctoral fellowships, giving 
additional reductions in teaching responsibility. 
Eligibility: Preference is given to candidates who receive 
the Ph.D. degree in 1999 or later and who submit a 
completed application by December 18, 2000. 
Grant amount: Salary is competitive, and there are 
opportunities for supplemental summer salary. 
Application information: Application forms and fur
ther important information are available at http : I /www. 
math.lsa.umich . edu/information/positions .html,by 
e-mail at math.chair@math.lsa.umich.edu, or by mail 
to: Hiring Committee, Department of Mathematics, Uni
versity of Michigan, 2074 East Hall, 525 E. University, 
Ann Arbor, MI 48109-1109. 

University of Utah 
Instructorship in Mathematics 

Description: Instructorship in Mathematics. One or more 
nonrenewable three-year instructorship(s). Teaching du
ties for the entire three-year instructorship are 9 one
semester courses. Availability of positions is contingent 
upon funding. The hiring committee will select candi
dates based on excellence in teaching and research. 

Eligibility: Persons of any age receiving Ph.D. degrees in 
2000 or 2001 are eligible. 

Grant amount: Starting salary will be $41,600. Increases 
are given annually, but amounts vary from year to year. 

Deadline: Applications should be completed by Decem
ber 1, 2000. Review of applications will begin on Decem
ber 8, 2000. However, applications may be accepted until 
all positions are filled. 

Application information: To apply for any of these 
positions, you are strongly encouraged to fill out an 
application at http : I /www . math. utah. edu/pos/. Alter
natively, you may send the AMS Cover Sheet. To complete 
your application, send a curriculum vitae, bibliography, 
and three letters of recommendation. Incomplete files 
will not be considered. Please send this information 
to: Committee on Staffing, Department of Mathematics, 
University of Utah, 155 S. 1400 E. JWB 233, Salt Lake 
City, UT 84112. The University of Utah is an Equal Op
portunity I Affirmative Action Employer and encourages 
applications from women and minorities and provides 
reasonable accommodation to the known disabilities of 
applicants and employees. 

University of Wisconsin-Madison 
Van Vleck Assistant Professorship 

Description: The Department of Mathematics invites 
applications for possible Van Vleck assistant professor
ships to begin on August 27, 2001. Appointments are for 
a fixed term of two or three years. The usual teaching 
load is two courses per semester. 

Eligibility: Ordinarily only those applicants who have 
received their doctorates since 1998 will be considered. 
Promise of excellence in research and teaching is 
important. Preference will be given to candidates who 
are likely to interact well with other members of the 
department. 

Deadline: The application deadline is December 15, 2000, 
although applications will continue to be considered until 
all available positions are filled. 

Application information: Applicants should send a 
completed AMS Standard Cover Sheet, a curriculum 
vitae which includes a publication list, and a brief 
statement of research plans to: Hiring Committee, Dept. 
of Mathematics, Van Vleck Hall, University of Wisconsin
Madison, 480 Lincoln Drive, Madison, WI 53706-1388. 
Applicants should also arrange to have three or four 
letters of recommendation sent to the above address. At 
least one of these letters must discuss the applicant's 
teaching experience and capabilities. Other evidence of 
good teaching will be helpful. The University of Wisconsin 
is an Affirmative Action/ Equal Opportunity Employer and 
encourages applications from women and minorities. 
Note: The department also expects to have available 
one or more VIGRE Van Vleck assistant professorships, 
partially funded by an NSF VIGRE grant, with a reduced 
teaching load; only U.S. citizens and permanent residents 
are eligible for these. 
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Washington University 
William Chauvenet Assistant Professorship 

Description: The Chauvenet Instructorship is a two-year, 
non-tenure-track faculty appointment beginning August 
2000, with a possibility of renewal for a third year. The 
teaching load consists of three courses per year, two in 
one semester and one in the other semester. The teaching 
assignment normally includes introductory courses for 
undergraduates as well as specialized graduate courses. 
Eligibility: To be eligible for a fall 2000 appointment, a 
candidate must complete all requirements for the Ph.D. 
by September 2000. Those receiving the Ph.D. prior to 
1996 and those currently holding tenure-track faculty 
positions are ineligible to apply. The applicant's research 
interests should mesh with those of one or more of our 
permanent faculty. Current research interests of our fac
ulty include: algebraic geometry, commutative algebra, 
complex geometry, foliations, functional analysis, har
monic analysis, low-dimensional topology, mathematical 
biology, operator theory, partial differential equations, 
probability and statistics, real and complex analysis, rep
resentation theory, Riemannian geometry, and wavelets. 
Deadline: We will begin reviewing applications on Decem
ber 1, 1999, and continue reviewing applications until all 
positions are filled. 
Application information: Applicants should submit a 
curriculum vitae, thesis abstract, statement of research 
plans and interests, and should arrange for four letters 
of recommendation. At least one of these letters should 
address the candidate's teaching ability. Application ma
terials and inquiries should be sent to the Chauvenet 
Search Committee, Department of Mathematics, Wash
ington University in Saint Louis, Campus Box 1146, One 
Brookings Drive, St. Louis, MO 63130-4899. Candidates 
may address e-mail inquiries to terri©math. wustl. 
edu. Washington University is an Affirmative Action/ 
Equal Opportunity Employer and specifically invites and 
encourages women and minorities to apply. 

Yale University 
josiah Willard Gibbs Instructorships/ Assistant 
Professorships 

Description: Offered to men and women with the 
doctorate who show definite promise in research in pure 
mathematics. Applications from women and members 
of minority groups are welcome. Appointments are for 
two/three years. The teaching load is kept light to 
allow ample time for research. This will consist of 3 
one-semester courses. Part of the teaching duties over 
the term of the appointment may consist of a one
semester course at the graduate level in the general area 
of the instructor's research. American citizens and U.S. 
residents will automatically be considered for special 
Gibbs Instructorships that are supported by an NSF 
VIGRE grant. These appointments are for three years and 
have a reduced teaching load. 
Grant amount: The 2001-2002 salary will be at least 
$47,000. 
Deadline: January 1, 2001. 

Stipends 

Application information: Inquiries and applications 
should be addressed to the Gibbs Committee, Depart
ment of Mathematics, Yale University, Box 208283, New 
Haven, CT 06520-8283. Yale University is an Affirmative 
Action/Equal Opportunity Employer. 

Travel and Study Abroad 

Alexander von Humboldt Foundation 
Research Fellowships 

Description: The Humboldt Foundation grants 500 Hum
boldt Research Fellowships annually to highly qualified 
scholars holding doctorates under the age of 40, enabling 
them to undertake long-term periods of research (6-12 
months) in the Federal Republic of Germany. Applica
tions are decided upon by a Selection Committee, which 
is composed of eminent German scholars from all dis
ciplines. Candidates' academic attainments are the only 
criterion for selection; there are no limitations in respect 
of specific countries or subjects. 
Eligibility: Application requirements include high aca
demic qualifications, academic publications, a specific 
research plan, and for humanities scholars a good 
command of the German language. 
Grant amount: Monthly stipends range from D.M. 3,600-
D.M. 4,400 net. Family allowances, travel expenses, and 
language courses are covered by the fellowship. 
Deadline: Applications may be submitted at any time; 
however, the actual selection committees meet in March, 
July, and November. Applications should be submitted 
5 months before the meeting at which the candidate 
wishes to be considered. 
Application information: Interested scholars may con
tact the Alexander von Humboldt Foundation, Jean-Paul
Str. 12, D-53173 Bonn, Federal Republic of Germany; tel: 
+49-228-833-0; fax: +49-228-833-199; e-mail: post©avh. 
de, homepage: http://www.humboldt-Foundation.de/; 
or, U.S. Liaison office, 1012 14th Street NW, Ste. 301, 
Washington, DC 20005; phone: 202-783-1907; fax: 202-
783-1908; e-mail: avh©bellatlantic .net. 

Alexander von Humboldt Foundation 
Research A wards 

Description: Provides prominent scholars with the op
portunity to carry out research at a university or other 
research institute within the Federal Republic of Ger
many. Nominations for awards must be made by eminent 
German scholars; direct applications are not accepted. 
Award winners are invited to spend a research stay of 
4-12 months in Germany. 
Eligibility: Scholars must have a position as a full/ 
associate professor and an internationally recognized 
research record. 
Application information: Nominators may contact the 
Alexander von Humboldt Foundation, Jean-Paul-Str. 12, 
D-53173 Bonn, Federal Republic of Germany; tel.: +49-
228-833-0; fax: +49-228-833-199; e-mail: post©avh. de; 
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homepage: http://www.humboldt-Foundation.de/; or, 
U.S. Liaison office, 1012 14th Street NW, Ste. 301, 
Washington, DC 20005; phone: 202-783-1907; fax: -1908; 
e-mail: avh@bellatlantic. net. 

American-Scandinavian Foundation 
Description: Grants and fellowships for study or research 
in Scandinavia (Denmark, Finland, Iceland, Norway, and 
Sweden). Necessary language competence, financial need, 
and merit in pursuing the study program in Scandinavia 
are considered in making these awards. Applications 
must be on official ASF forms, available on request. Only 
applications on the current forms will be considered. 
Awards range from $3,000-$18,000. 
Eligibility: Applicants must be U.S. citizens or perma
nent residents and have completed their undergraduate 
education by the time the overseas project is to begin. 
Deadline: The deadline for completed applications is 
November 1, 2000. 
Application information: Write to the Exchange Division, 
The American-Scandinavian Foundation, 15 E. 65th St., 
New York, NY 10021; tel: 212-879-9779; fax: 212-249-
3444; Web site: http://www. amscan . org/. 

Centro de lnvestigaci6n y de Estudios 
Avanzados del lPN 
Solomon Lefschetz Research Instructorships 

Description: Appointments are for one year with a 
possibility of renewal for another year. The principal 
duties will be to do research and to teach a graduate 
course in the area of your specialty. 
Eligibility: Offered to young mathematicians with doctor
ates who show definite promise in research. Knowledge 
of Spanish is desirable. 
Grant amount: Salary equivalent to that of assistant 
professor in the mathematics department. An allowance 
for moving expenses. 
Deadline: Deadline for applications is December 31, 
2000. 
Application information: Inquiries should be addressed 
to: Solomon Lefschetz Instructorships, Mathematics De
partment, CINVESTAV del IPN, Apartado Postal 14-740, 
07000, Mexico, D.F., Mexico; phone 52-5-747-38-68; fax 
52-5-747-38-76; e-mail: matemat@math. cinvestav. mx. 

Fulbright Teacher & Administrator 
Exchange Program 
Description: Sponsored by the United States Department 
of State, this program offers international exchange 
opportunities for two-year and four-year college faculty 
members and elementary and secondary school teachers 
and administrators. Currently the program conducts 
exchanges with thirty-one countries in Eastern and 
Western Europe, Latin America, Africa, and Canada. (The 
list of countries is subject to change.) Most exchanges 
are for the full academic year; however, some are for 
a semester or six weeks. In most cases both the U.S. 
and international teacher remain on the payroll of their 
respective home institutions. The Fulbright Teacher & 

Administrator Exchange Program also offers an eight
week summer seminar in Italy which is open to college 
and university faculty and teachers (grades 9-12) of 
Latin, Greek, and the Classics. 
Eligibility: Eligibility requirements are U.S. citizenship, 
fluency in English, a bachelor's degree or higher, three 
years' full-time teaching/ administrative experience, a 
current full-tir.ne teaching/ administrative position, ap
proval of school administration, and no participation in a 
Fulbright Program longer than eight weeks in the last two 
years. In addition to the general eligibility requirements, 
each applicant must meet the specific subject, level, and 
language fluency requirements for the countries to which 
he/she applies; these requirements are detailed in the 
application booklet. 
Grant amount: Grants to teach abroad include round-trip 
transportation for the participant (except Canada and the 
United Kingdom). 
Deadline: The application deadline is October 15 for the 
following year's program. 
Application information: The application booklet should 
be requested from the Fulbright Teacher Exchange 
Program, 600 Maryland Ave., SW, Room 320, Washington, 
DC 20024-2520; 800-726-0479. 

Marshall Scholarships 
Description: Up to forty scholarships are offered by 
the British Government to U.S. graduates; tenable at 
any British university and cover two years of study in 
any discipline at either undergraduate or graduate level, 
leading to the award of a British university degree. 
Eligibility: Candidates should: (1) be citizens of the 
U.S., (2) hold a bachelor's degree from a four-year U.S. 
college or university, (3) have obtained after freshman 
year a grade point average of not less than 3.7, (4) have 
graduated from undergraduate college or university after 
Aprill998. 
Deadline: October 10 (postmarked), to commence the 
following September. 
Application information: Apply through British Consu
lates General in the following regions: (1) Northeast: 
Federal Reserve Plaza, 600 Atlantic Avenue, 25th Floor, 
Boston, MA 02210; (2) Midatlantic: British Embassy Cul
tural Dept., 3100 Massachusetts Avenue, NW, Washing
ton, DC 20008-3600; (3) Southeast: Suite 2700, Marquis 
One Tower, 245 Peachtree Center Avenue, Atlanta, GA 
30303; (4) Midwest: Suit 1300, The Wrigley Building, 400 
N. Michigan Avenue, Chicago, IL 60611-4102; (5) Western: 
1 Sansome Street, Suite 850, San Francisco, CA 94104; (6) 
Southwest: Wells Fargo Plaza, Suite 1900, 1000 Louisiana, 
Houston, TX 77002. 

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

Description: The NAS invites applications from American 
scientists who wish to visit or to host foreign scientists 
from Armenia, Azerbaijan (traveling only), Belarus, Bosnia 
(hosting only), Bulgaria, Croatia, Czech Republic, Esto
nia, Georgia, Hungary, Kazakhstan, Kyrgyzstan, Latvia, 
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Lithuania, Macedonia, Moldova, Poland, Romania, Russia, 
Slovakia, Slovenia, Tajikistan, Turkmenistan, Ukraine, 
and Uzbekistan. The project development grants will 
support two-week visits. Applicants for the project devel
opment visits need to demonstrate that a joint proposal 
for collaborative research will be prepared during their 
visit for submission to the National Science Foundation 
for funding. 
Eligibility: Applicants must be U.S. citizens or permanent 
residents and have doctoral degrees or their equivalent. 
Acceptable topics include physics; chemistry; mathe
matics and computer sciences; earth, atmospheric, and 
oceanographic sciences; biological sciences; environmen
tal sciences; engineering; archaeology and anthropology; 
geography; psychology; science and technology policy; 
economics; linguistics; or the history and philosophy of 
science. There is special emphasis on young investigators 
in each program. 
Application information: E-mail: ocee©nas. edu; tel: 202-
334-2644;http://nationalacademies.org/oia/. 

National Science Foundation 
International Research Fellows Program 

Description: The International Division of the National 
Science Foundation administers a program to introduce 
scientists and engineers in the early stages of their 
careers to research opportunities abroad. The program 
provides support to carry out research at science 
and engineering establishments in foreign countries for 
periods of three to twenty-four months. Applications 
from women and minorities and for work in developing 
countries are especially encouraged. Research may be 
done in any field of science and engineering supported 
by the National Science Foundation. Appropriate host 
institutions are institutions of higher education, science 
and engineering centers, and nonprofit industrial and 
government research institutes. 
Eligibility: Eligible applicants, in addition to being 
citizens or permanent residents of the United States, 
must have earned a doctoral degree within six years of 
the date of application or expect to receive their degree 
by the award date. 
Grant amount: Awards will consist of round-trip economy 
airfare, in-country travel, a modest living allowance, 
health insurance, and dependent allowance for visits of 
six months or more. Support for language training is also 
available. 
Deadline: November 1. Decisions will be announced the 
following March. 
Application information: Interested persons should con
tact the National Science Foundation for details and 
application materials. Applications must include a let
ter of invitation from the proposed host institution. 
Address inquiries to NSF, Division of International 
Programs, 4201 Wilson Blvd., Arlington, VA 22230; 
telephone: 703-306-1711; fax: 703-306-0474; e-mail: 
sparris©nsf. gov; TDD: 703-360-0090. Information and 
links to guidelines and forms are available at: http: 
//www.nsf.gov/sbe/int/start.htm and http://www. 
nsf.gov/sbe/int/fellows/start.htm. 

Stipends 

Fulbright U.S. Student Program 
Fulbright and Related Grants for Graduate Study 
and Research Abroad 

Description: For graduate study or research in any field 
in which the project can be profitably undertaken abroad. 
If an applicant is already enrolled in a U.S. university, 
he must apply directly to the Fulbright Program Adviser 
on his campus. Unenrolled students may apply to the 
Institute of International Education. 
Eligibility: Applicant must be a U.S. citizen, hold a B.A. 
degree or the equivalent, and have language proficiency 
sufficient to carry out the proposed study and to 
communicate with the host country. 
Deadline: Application deadline is October 25. 
Application information: Further details may be obtained 
from the Fulbright U.S. Student Program, U.S. Student 
Programs Division, Institute of International Education, 
809 United Nations Plaza, New York, NY 10017; 212-984-
5330. 

Winston Churchill Foundation of the 
United States 
Description: A scholarship program for graduate work 
in engineering, mathematics, and science at Churchill 
College, Cambridge University. 
Grant amount: Tuition and living allowance worth 
approximately $27,000, depending upon course .of study. 
Application information: Application forms are available 
from representatives on campuses of colleges and 
universities participating in the program. For further 
information write to the Winston Churchill Foundation, 
P.O. Box 1240, Gracie Station, New York, NY 10028. 

Study in the U.S. for Foreign 
Nationals 

Many of the programs in the "Graduate Support" 
and "Postgraduate Support" sections are also appli
cable to foreign nationals. 

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

Description: These are awarded to women of outstanding 
academic ability who are not citizens or permanent res
idents of the U.S. for full-time graduate or postgraduate 
study in the U.S. Six of the 46 awards are available to 
members of the International Federation of University 
Women to study in any country other than their own. 
Upon completion of studies, fellowship recipients are 
expected to return to their home countries to pursue 
professional careers. Previous and current recipients of 
AAUW fellowships are not eligible. 
Eligibility: Applicants must hold the equivalent of a U.S. 
bachelor's degree by December 31. 

OCTOBER 2000 NOTICES OF THE AMS 1115 



Stipends 

Grant amount: The fellowships provide $16,860 each. 
Five grants of $5,000-$7,000 are available to successful 
fellowship applicants to implement a project in the ap
plicant's home country the year following the fellowship 
year. 
Deadline: The deadline is December 15 (postmark 
deadline). 
Application information: For more information contact: 
AAUW Educational Foundation, P.O. Box 4030, Iowa City, 
IA 52243-4030; telephone: 319-337-1716; fax: 319-337-
1204. 

American-Scandinavian Foundation 
Description: Scandinavian scholars are awarded graduate 
fellowships to study in the U.S. 
Application information: For information write to the 
appropriate society in Scandinavia cooperating with 
The American-Scandinavian Foundation (The Denmark
America Foundation, Fiolstraede 24, 3.sal DK-1171, 
Copenhagen K, Denmark; The League of Finnish
American Societies, Mechelininkatu 10, SF-001 00 Hel
sinki, Finland; The Icelandic-American Society, c/ o Office 
of Intl. Education, University of Iceland, Neshaga 16, 
107 Reykjavik, Iceland; The Norway-America Association, 
Radhusgt. 23B, 0158 Oslo, Norway; The Sweden-America 
Foundation, Box 5280, S-102 46 Stockholm, Sweden) or 
to the Exchange Division, The American-Scandinavian 
Foundation, 15 E. 65th St., New York, NY 10021; tel: 
212-879-9779; fax: 212-249-3444; Web site: http:// 
www. amscan. org/. 
Grant amount: The number of awards varies each year 
according to total funds available. 

Sources of Fellowship 
Information 

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

Academic Year Abroad 2000/2001 
Describes 2,617 academic-year and semester-length pro
grams, offered by U.S. and foreign university and private 
organizations. Key information on application proce
dures and requirements, academic credit, addresses and 
phone contacts, costs, fields of study, languages of 
instruction, housing, travel and orientation. Introductory 
section on planning study abroad and on how to read 
study-abroad literature. Indexes to sponsor institutions, 
consortia, fields of study, cost ranges, and special options 
such as internships, student teaching, and independent 
study. 2,449 program-specific Web addresses give stu
dents and study-abroad advisers immediate access to 
additonal guidance on 90 percent of programs described. 
Annual. $44.95 (plus $6.00 postage and handling). ISBN 
0-87206-249. liE Books, Institute of International Educa
tion, P. 0 . Box 371, Annapolis Junction, MD 20701-0371. 

Annual Register of Grant Support, 2000 
R. R. Bowker, a unit of Canners Business Information, 
121 Chanlon Rd., New Providence, NJ 07974. Directory 
of fellowships, grant support programs of government 
agencies, foundations, corporations, and business and 
professional organizations. Annual. $210 plus $14.70 
postage and handling. 

The Big Book of Minority Opportunities: 
The Directory of Special Programs for 
Minority Group Members 
(6th Edition, 1997, 450 pages), Garrett Park Press, Garrett 
Park, MD 20896. $39.95. 

Dollars for College: The Quick Guide 
to Financial Aid for Science and 
Mathematics 
(1997, 75 pages), Garrett Park Press, Garrett Park, MD 
20896. $7.95 + $1.50 postage. 

Financial Aid for Minorities in 
Engineering and Science 
Financial assistance, scholarship and fellowship pro
grams, resources for further information, 1999, Garrett 
Park Press, P. 0. Box 190, Garrett Park, MD 20896. $5.95 
+ $1.50 shipping. 

Financial Resources for International 
Study: A Guide for U.S. Students and 
Professionals 
Grant listings include award-granting agency's name, 
address, phone, fax and e-mail. Amount and type of 
award. Purpose and geographic location for its use. 
Eligibility, application deadline and notification dates. 
Indexes organize grants by sponsor, field of study, 
academic level, and type of award, amount of support, 
destination. Identifies awards targeted for women, for 
minorities, and for other specific populations. 1996. 
8.5 x 11. Indexes. ISBN 0-87206-220-1. $39.95 pb. 
plus $6.00 shipping and handling. liE Books, Institute 
of International Education, P. 0 . Box 371, Annapolis 
Junction, MD 20701-0371. 

Funding for U.S. Study 
Features detailed descriptions of more than 600 fel
lowships, grants, scholarships and paid internships. For 
undergraduates, graduate students and postdoctoral stu
dents as well as working professionals. Sponsors of all 
awards welcome applications from foreign nationals. A 
substantial number of awards are intended specifically 
for international use. Sponsors are U.S. and foreign 
governments, colleges and universities, educational as
sociations, libraries, research center, foundations, cor
porations and other organizations. Descriptions include 
contacts, number and purpose of awards, amount and 
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Stipends 

type of financial support, eligibility, restrictions, dura
tion, and how to apply. 1996. 8.5 x 11. Indexes. ISBN 
0-87206-219-8. $39.95 pb. plus $6.00 shipping and han
dling. liE Books, Institute of International Education, P. 
0. Box 371, Annapolis Junction, MD 20701-0371. 

Graduate School and You: A Guide for 
Prospective Graduate Students 
Council of Graduate Schools, Revised Edition, 1999. 
Available from the Council of Graduate Schools, 1 
Dupont Circle, NW, Suite 430, Washington, DC 20036-
1173, or call 202-223-3791. This publication is $10.00 
plus S&H. It can be obtained by calling CGS for an order 
form or download order form from Web 'site http: I I 
www. cgsnet . orgl. 

U.K. Central Bureau Publications 
The Central Bureau is the agency funded by the educa
tion ministries of the U.K. to provide the most-needed 
information on international education. liE is the U.S. dis
tributor for five Central Bureau books most widely used 
by U.K. students, librarians, and campus professionals 
in planning study and work abroad. liE Books, Institute 
of International Education, P. 0. Box 371, Annapolis 
Junction, MD 20701-0371. 

Vacation Study Abroad 2000/2001 
A guide to 2,239 short-term and summer programs 
offered by U.S. and foreign higher education institutions, 
language schools, and private agencies. Programs listed 
are open to U.S. undergraduates, graduate students, and 
adult learners. Contains information on courses, costs, 
scholarships, and accommodations. 2000. Annual. $42.95 
(plus $6.00 postage and handling). ISBN 0-87206-250-3. 
liE Books, Institute of International Education, P. 0. Box 
371, Annapolis junction, MD 20701-0371. 

~ 

University of ZUrich, 
Switzerland 
The Faculty of Sciences invites 
applications for the position of a 

Professor in Mathematics 
Preference will be given to candidates in Algebraic 

Geometry, Topology or Algebra. 

Applicants are expected to have a strong research 
record and leadership in their field of expertise. 

Female scientists are especially encouraged to apply. 

Please submit applications with a curriculum vitae 

and a list of publications no later than November 
30, 2000 to the Dekan der Mathematisch
Naturwissenschaftlichen Fakultat der Universitat 

Zurich, Prof. Dr. K. Brassel, Winterthurerstrasse 
190, CH-8057 Zurich. 

For further information, please contact: Prof. Dr. E. 
Bolthausen, e-mail: eb@amath.unizh.ch, Institute 

for Mathematics, University of Zurich, Winter
thurerstrasse 190, CH-8057 Zurich. 

Recommended Text 

An Introduction to 
Superprocesses 
Alison M. Etheridge, University of Oxford, 
England 
Over the past 20 years, the study of super
processes has expanded into a major industry 
and can now be regarded as a central theme in 
modern probability theory. This book is intend
ed as a rapid introduction to the subject, 
geared toward graduate students and 
researchers in stochastic analysis. 

A variety of different approaches to the 
superprocesses emerged over the last ten years. Yet no 

one approach superseded any others. In this book, readers are 
exposed to a number of different ways of thinking about the 
processes, and each is used to motivate some key results. The 
emphasis is on why results are true rather than on rigorous 
proof. Specific results are given, including extensive references 
to current literature for their general form. 
University Lecture Series, Volume 20; 2000; 187 pages; Softcover; 
ISBN 0-8218·2706-5; List 
$33; All AMS members $26; 
Order code ULECT/20NA 

AMERICAN MATHEMATICAL SOCIETY 
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DEPARTMENT OF 
MATHEMATICS 
CHAIRPERSON 

Applications are invited for the position 
of Chair of the Department of 
Mathematics beginning fall 2001. The 
successful candidate will have academic 
credentials qualifYing for appointment at 
the rank of fuii professor at the 
University of Louisville. Applicants are 
expected to have a strong and ongoing 
research record, demonstrated excellence 
in undergraduate and graduate educa
tion, commitment to faculty develop
ment, and possess superior leadership and 
communication skills. The following 
experiences will be viewed favorably: suc
cessful grant writing, curriculum and pro
gram development, graduate teaching 
and involvement with professional orga
nizations. 

The Chair is the educational and admin
istrative head of the department, and as 
such is solely responsible for all aspects of 
the coordination of the department . 
This includes financial and academic 
authority, and being the spokesperson to 
the upper administration. 

The Department of Mathematics offers 
programs leading to MS, BA, and BS 
degrees in mathematics, with concentra
tions .in pure mathematics, actuarial 
mathematics, applied mathematics, 
probability and statistics. The depart
ment is on the verge of a major expan
sion of the graduate program. There are 
currently 25 full-time faculty lines, and 
120 declared math majors . Research 
strengths of the department are in alge
bra, analysis, combinatorics, probability 
and statistics. The University of 
Louisville has an enrollment of almost 
22,000 students. The main campus is in 
the metro Louisville area (see 
http :/ /www.louky.org). For further 
details about the University of 
Louisville visit the wet site 
http :/ /www.louisville.edu. For further 
information about the position see 
http:/ /www.math.louisville.edu/chairse 
arch.html. 

The review process will begin immediate
ly and continue until the position is filled 
or the search is closed. Applicants should 
submit a letter of application that 
includes a CV, statement of 
professional goals, and the names, mail 
and e-mail addresses, and telephone 
numbers of four references to: 

Dr. George Pack, Search Committee Chair 
c/o Jonna Coulter 

College of Arts & Sciences 
Office of the Dean 

University of Louisville 
Louisville, KY 40292 

UcfL 
The University of Louisville is an AA/EO employer 

and encourages applications from women, minorities, 
and underrepresented groups. 

The University of Chicago 
Department of Mathematics 

5734 S. University 
Chicago, IL 60637 

The University of Chicago, Department of Mathematics, 
invites applications for the following positions: 

( 1) L. E. Dickson Instructor-Open to mathematicians 
who have recently completed or will soon complete 
the doctorate in mathematics, and whose work shows 
remarkable promise in mathematical research and 
teaching. This appointment is for two years with the 
possibility of a third year. The teaching obligation is 
four one-quarter courses per year. 

(1) VIGRE Dickson Instructor-Open to mathemati
cians who are US citizens or permanent residents and 
who have recently completed or will soon complete 
the doctorate in mathematics, and whose work shows 
remarkable promise in mathematical research and 
teaching. This appointment is for three years. The 
teaching obligation is three one-quarter courses per 
year. Additional resources will be available for summer 
support and travel. 

( 2) Assistant Professor-Open to mathematicians who 
are further along in their careers, typically two or 
three years past the doctorate. These positions are 
intended for mathematicians whose work has been of 
outstandingly high caliber. Appointees are expected to 
have the potential to become leading figures in their 
field. This appointment is for three years. The teach
ing obligation is three one-quarter courses per year. 

Please arrange to have sent (a) AMS cover sheet (b) a 
curriculum vitae (including citizenship information for 
VIGRE eligibility), (c) three letters of reference, (d) a 
description of the research in your thesis, and (e) a state
ment of plans for future research to: Appointments 
Secretary; Department of Mathematics; The University 
of Chicago; 5734 S. University Avenue; Chicago, IL 
60637. The deadline for all application material is 
December 31, 2000. The University of Chicago is an 
Equal Opportunity/ Mfirmative Action Employer. 
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Report of the Treasurer 
(1999) 
I. Introduction 
The Report of the Treasurer is presented annually and 
discusses the financial condition of the Society as of the 
immediately preceding fiscal year end and the results of 
its operations for the year then ended. This section contains 
summary information regarding the operating results and 
financial condition of the Society for 1999. Section II, 
"Review of 1999 Operations", contains more detailed 
information regarding the Society's operations. Section III 
discusses the assets and liabilities of the Society. Section 
IV, "Summary Financial Information", presents information 
regarding the operations, financial condition, and long
term investments of the Society in financial statement 
format. 

The Society segregates its net assets and the activities 
that increase or decrease net assets into three types. 
Unrestricted net assets are those which have no require
ments as to their use placed on them by donors outside the 
Society. A substantial majority of the Society's net assets 
and activities are in this category. Temporarily restricted 
net assets are those with donor-imposed restrictions or 
conditions that will lapse upon the passage of time or the 
accomplishment of a specified purpose. Examples of the 

Society's temporarily restricted net assets and related ac
tivities include grant awards and the spendable income 
from prize and other income-restricted endowment funds. 
Permanently restricted net assets are those that must be 
invested in perpetuity and are commonly referred to as 
endowment funds. The accompanying financial information 
principally relates to the unrestricted net assets, as this cat
egory includes the operating activities of the Society. 

Unrestricted revenue in excess of unrestricted expenses 
for the year ended December 31, 1999, totaled approximately 
$8,096,000. Of this amount, net returns on the unrestricted 
portion of the long-term investment portfolio totaled 
$6,626,000, and net income from operations totaled 
$1,4 70,000. Exceptionally strong financial markets in the 
U.S. during the year contributed to returns on our long-term 
portfolio that approximated 19%. These and other matters 
are discussed in more detail in the following sections. 

The Society's net assets totaled $50,949,000 at December 
31, 1999: $1,997,000 is permanently restricted, consisting 
principally of the original amount of donor restricted gifts 
and bequests received by the Society; $2,370,000 is tem
porarily restricted by donor-imposed limitations that will 
lapse upon the passage of time or the use of the asset for 
its intended purpose; $46,581,000 is unrestricted, of 
which $36,627,000 has been designated by the Board of 
Trustees as reserved for future expenditure, principally in 
the form of the Economic Stabilization Fund (ESF). This 

fund's purpose is to pro

Key Operating Results 
vide a source of cash in 
the event of a financial 
crisis . The Society's 
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Board of Trustees set the 
minimum level at which 
to maintain the ESF at 
100% of operating ex
penses plus the current 
estimate of the post-re
tirement health benefit 
obligation. As of the end 
of 1999 the value of the 
ESF exceeds the estab
lished minimum level. 
The r emaining unre
stricted net assets con
sist of $5,403,000 
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Operating Income Margin 
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invested in fixed assets and undesignated net assets of 
$4,551,000. 

II. Review of 1999 Operations 
As indicated in the graph on the previous page, the past 
three years have been very good years financially for the 
Society. 

Over the past several years operating income has been 
positive and relatively stable. Furthermore, the stock 
market has provided unusually high returns. The long
term investment income has helped the endowment funds 
(and the income they produce) to keep pace with inflation 
and has allowed the Trustees to fund reserves against 
future economic risks (see previous comments on the 
Economic Stabilization Fund). 

When reflecting on years with good operating results, it 
is instructive to review the Society's record for a somewhat 
longer period. The chart above shows operating income as 
a percentage of operating revenues. Two observations are 
noteworthy. First, the margins achieved in 1998 and 1999 
are somewhat higher than the average of the years pre
sented. Second, the variation in margin over the more re
cent years is smaller than the variation in the earlier years. 
Taken together, these are positive financial indicators. 
Sales Trends 
The graphs that follow show sales trends from 1992 
through 1999, first in historical dollars and second in con
stant dollars (using 1999 as the base year and adjusting 
other years for inflation). 

Sales Trends- Historical Dollars shows sales trends from 
1992 through 1999. Some of the trends are mildly up
ward, and this may be due to the effects of inflation. The 
chart is repeated with the underlying data converted to con
stant dollars. 

Mathematical Reviews. Total sales of MR in its various 
forms declined slightly in 1999. Much of this decline re
lates to sales in countries where the exchange rate with the 
U.S. dollar has been unfavorable. Part of the Society's re
sponse to this has been to hold back on price increases for 
MR-related products and to concentrate on working with 
consortia, where costs can be spread over a larger number 
of institutions. MR is currently financially healthy; however, 
it is probably unrealistic to expect large increases in sales. 

journals. Journal revenues held reasonably constant 
for 1997, but there was a fall-off in 1998 that continued 
to 1999. This decrease is the result of financial pressures 
on libraries everywhere in the world. In particular, many 
countries have experienced economic problems that 
have been compounded by decreases in the value of their 
currency. This makes U.S. journals quite expensive, even 
though AMS journals have experienced very small price 
increases in U.S. dollars. The drop in 1996 resulted from 
decisions made by those in control of four Russian jour
nals (Izvestiya, Sbornik, Steklov, and Doklady) to use 
sources other than the AMS for translation into English 
and distribution of the resulting translation journals. 

Books. Book revenues continue on a healthy upward 
trend, reflecting the efforts made over the past several 
years to improve the Society's book publishing efforts. 
The Society continues to increase sales in bookstores, 
including its online bookstore (accessible through the 
e-MATH home page or directly at http: I /www. ams. org/ 
bookstore/), and has worked to improve distribution 
arrangements around the world. 

Dues. Dues, both individual and institutional, have shown 
a slight upward slope on the historical dollars chart and a 
nearly flat line in constant dollars. This is expected for in
stitutional dues, as the number of members varies little 
from year to year and the dues rates have been set so that 
dues will increase at about the same level as inflation. A 
new dues category was established for 1999 and later years 
that provides for much lower dues for the first five years 
of individual membership. Also, effective with the year 
2000, the group of individuals eligible for membership at 
the lower of the two ordinary member rates was enlarged. 
Major Expense Categories 
The table on the next page shows the major expenses for 
1997, 1998, and 1999 in thousands of dollars. In terms of 
how expense dollars are allocated, there is not much change 
from year to year. 

Ill. Assets and Liabilities 
So far this report has dealt with revenues and expenditures 
that affect unrestricted net assets. Another aspect of the 
Society's finances is what it owns and owes, or its assets 
and liabilities, which are reported in the balance sheets. As 
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Sales Trends - Historical Dollars 
portfolio, and the temporarily re
stricted net assets are supported by 
investments in the long-term and 
short-term investment portfolios. 
The Market Value of Invested Funds 
shows the market value of each en
dowment and Board-designated 
(quasi-endowment) fund, including 
any reinvested earnings. 
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Sales Trends - Constant Dollars 

The Society's fiscal year coincides 
with the period covered by dues 
and subscriptions. Since dues and 
subscriptions are generally received 
in advance, the Society reports a 
large balance of cash and short-term 
investments on its financial state
ments at year-end. This amounted to 
about $13,068,000 and $11,697,000 
at December 31, 1999 and 1998, 
respectively. The recorded liability 
for the revenues received in 
advance was about $11,382 ,000 
and $11,268,000 at December 31, 
1999 and 1998, respectively. 
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Major Expense Categories 

1997 

Personnel Costs $10,942 61% 

Building and 
Equipment Related 1,642 9% 

Postage 813 4% 

Outside Printing 998 6% 

Travel- Staff 
and Volunteers 509 3% 

All Other Expenses 3,109 17% 

TOTAL $18,013 100% 

.... 
T .... 

"-..... --- -

,, 
"" "" 

1996 1997 

1998 

$11, 490 62% 

1,586 9% 

943 4% 

901 5% 

569 3% 

3,079 17% 

$18,568 100% 

T ........,. 

-+---- MR & related 

------- Journals 
____.,__ Books 

~ Individual dues 

____..,__ Ins titutional dues 

- .!P' 

v 

"" 
1998 1999 

1999 

$11,795 64% 

1,540 9% 

897 5% 

908 5% 

571 3% 

2580 14% 

$18,291 100% 

The Society's property and equip
ment include land, buildings and 
improvements, office furniture and 
equipment, as well as software. The 
Society also owns a small amount of 
transportation equipment. The land, 
buildings, and improvements in
clude the Society's Rhode Island 
h eadquarters, with buildings in 
Providence and Pawtucket, and the 
Mathematical Reviews offices in Ann 
Arbor. The largest part of the 
Society's office equipment is its 
investment in computer facilities. 

The table above shows the major expenses for 1997, 1998, and 1999 in thousands of 
dollars. In term s of how expense dollars are allocated, there is not much change from year 
to year, 

The Society's endowment is man
aged under the "total return concept". 
Under this management policy, 
income in excess of a reasonable 
amount (set by the Board of Trustees) 
is reinvested and increases the value 
of the fund. This allows for growth 
in income over time. Because of good 
investment r eturns, endowment 
funds have increased more than 
30% over the past two years. 

IV. Summary Financial 
Information 

discussed previously, the Society's net assets and activi
ties that increase or decrease net assets are classified as 
unrestricted, t emporarily restricted, or permanently 
restricted. A majority of the assets and liabilities detailed 
on the accompanying balance sheets relate to the unre
stricted net assets. The permanently restricted net assets 
are supported by investments in the long-term investment 

The following are summaries of the 
annual financial statements of the Society. A copy of the 
Society's audited financial statements, as submitted to the 
Trustees and the Council, will be sent from the Providence 
office to any member who requests it from the treasurer. 
The treasurer will be happy to answer any questions 
members may have regarding the financial affairs of the 
Society. 
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BALANCE SHEETS 
December 37 , 7999 and 1998 Membership and professional 

services, including assets 
Assets 1999 1998 released from restrictions of 

Cash and cash equivalents $ 699, 138 $ 411,896 
$325 ,587 and $253,239 in 
1 999 and 1998, respectively: 

Short-term investments 12 ,369,218 11,285,447 Meetings 791 ,625 655,267 
Receivables , less allowances Dues and membership 

of $207,874 and $1 85,000 services 3,375,669 3,412,122 
at December 31 , 1 999 and Grants, prizes and 
1 998, respectively 1 ,430, 1 52 1,093,121 awards 927,124 634,181 

Deferred prepublication Total membership and 
costs 654,015 561,001 professional services 

Completed books 1 ,225 ,881 1 ,062,089 revenue 5,094,418 4,701 ,570 
Prepaid expenses and 

deposits 1,038,070 955 ,347 Short-term investment income 451 ,690 466,967 
Land , buildings, and Other 270,940 204.949 

equipment, less accumulated 
depreciation 5,403 ,831 5,667,462 Total operating revenue $21.362.330 $20.894,190 

Long-term investments 45,541.088 37.334,810 

Total assets $68,361,393 $58,371,173 Operating Expenses 

Liabilities and Net Assets Publ ication : 
Mathematical Reviews and 

Liabil ities : related activities $5,604,184 $5 ,624,322 
Accounts payable $ 1,284,514 $ 1 ,256,939 journals (excluding MR) 1,289,722 1,081,799 
Accrued expenses : Books 2,317,998 2,364,430 

Severance and study Publication-
leave pay 1,310,192 1,077,773 divisional indirect 1,060,489 1,151 ,956 

Payroll, benefits & Warehousing and 
other 1,53i ,264 1,224,075 distribution 646,450 646,243 

Deferred revenue 11 ,381,639 11,268,492 Sale of services 260,105 338,782 
Post-retirement benefit Total publication expense 11 '178,948 11 ,207,532 

obligation 1,904,990 1,715,030 
Total liabilities 17,412,599 16,542,309 Membership and professional 

services : 
Net assets: Dues and member services 2, 168,147 2,221,155 

Un restricted : Grants, prizes and awards 951 ,931 653 ,883 
Undesignated 4,550,682 2,050,898 Meet ings 752,803 651,576 
Designated 36,626,593 30,766,824 Governance 475,768 460,008 
Invested in fixed Divisional indirect 213,438 218,009 

assets 5,403,831 5,667,462 Total membership. and 
46,581 '1 06 38,485 ,184 professional services 

expense 4,562 ,087 4,204,631 
Temporarily restricted 2,370,442 1,925,461 

Interest portion of post-Permanently restricted 1,997,246 1,418,219 
retirement benefits 120,000 118,664 

Total net assets 50,948,794 41,828,864 Miscellaneous 212,853 271 ,047 

Total liabilities and Membership and 

net assets $63,361,393 $58,371,173 customer services 920,983 878,313 
General and administrative 2,897,761 2,807,669 

STATEMENTS OF ACTIVITIES 
Total operating expenses $19,892,632 $19,487,856 

Years Ended December 31 , 1999 and 1998 Excess of operating revenue 
over operating expenses 1,469,698 1,406,334 

Changes in unrestricted net assets: Long-term investment income 

Operating Revenue 1999 1998 in excess of amounts designated 
for current operations 6,626,224 3,971 ,306 

Publication : Increase in unrestricted 
Mathematical Reviews net assets 8,095,922 5,377,640 

and related activities $8,315,837 $8,496,070 Changes in temporarily restricted net assets: 
journals (excluding MR) 3,548,819 3,607,942 Contributions and grants 328,340 192,699 
Books 3,195,422 2,893 ,344 Long-term investment 
Sale of services 388,305 417,939 income 442 ,228 316,216 
Other 96,899 105,409 Net assets released from 

Total publ ication revenue 1 5,545 ,282 15,520,704 restrictions 325,587} 253,239} 
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Increase in temporarily 
restricted net assets 
Increase in permanently 
restricted net assets -
Contributions 

Increase in net assets 

444,981 255,676 

579,027 121.860 

Net assets, beginning of year 
9,119,930 

41,828,864 
5,755,176 

36,073,688 

Net assets, end of year $50,948,794 $41 ,828,864 

MARKET VALUE OF INVESTED FUNDS 
December 31 

1999 1998 1997 

Endowment Funds 

Prize Funds: 
Steele $ 723,427 $ 632,794 $ 578,047 
Birkhoff 43,764 38,282 34,969 
Veblen 14,780 12,928 11,809 
Wiener 14,780 12,928 11,809 
Bacher 10,749 9,402 8,589 
Conant 48,246 42,202 33,551 
Cole 23,831 20,845 19,042 
Satter 38,424 33,610 30,702 
Morgan 52,504 45,926 41,952 
Albert Whiteman 29,305 21,244 8,798 

Arnold Ross Lectures 50,383 35,324 23,134 
Trjitzinksky 581,299 508,466 464,475 
C. V. Newsom 270,670 236,757 216,274 
Centennial 133,465 116,743 106,643 
Menger 12,814 6,515 5,769 
Ky Fan (China) 393,572 
Epsilon 163,191 
Total (income 

restricted) 2,605,204 1,773,966 1,600,563 

Endowment 794,048 676,963 609,767 
Morita 126,430 106,372 0 
Henderson 4,352,067 3,711,411 3,343,009 
Ritt 251,808 211,858 186,577 
Moore 23,736 19,971 17,587 

Total (income 
unrestricted) 5,548,089 4,726,575 4,156,940 

Total endowment funds 8,153,293 6,500,541 5,757,503 

Quasi-Endowment Funds: 
Friends of Math 123,572 123,572 123,572 
Russian Royalties 17,829 17,829 17,829 
Journal Archive Fund 176,218 116,588 68,842 
Economic Stabilization 

Fund 36,259,273 30,484,232 25,165,477 
Charitable Gift 

Annuities 49,701 41,816 27,857 
Total quasi-endowment 

funds 36,626,593 30,784,037 25,403,577 

Total funds $44.779.886 $37,284,578 $31.161.080 

Respectfully submitted, 

John M. Franks 
Treasurer 
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2000 Reports of the 
AMS Policy Committees 
In 1992 the Council of the AMS decided to reorganize its 
committee structure. At that time there were already two 
so-called "policy committees": one on education policy 
and the other on science policy. To these were added three 
more policy committees: one on the profession, one on 
meetings and conferences, and one on publications. The 
skeleton charge given to all of these committees was as 
follows: 

1. To provide advice to the leadership of the Society 
and to make recommendations as to Society policy. 

2. To be responsible for taking a long-range view in 
their areas. 

3. To conduct an annual high-level review of activities 
and structure within their areas and evaluate progress 
towards Society goals. 

4. To report regularly to the membership, both in 
writing and by presentations at meetings. 

5. To maintain communications with the membership 
and to keep aware of their views. 

6. To coordinate with other professional organizations. 
The Notices of the AMS conceived of itself, as the 

journal of record for the Society, as an appropriate 
vehicle to execute (4), reporting regularly to the member
ship in writing. Here is the first of the 2000 reports of the 
AMS policy committees. 

Committee on Science Policy 
(CSP) 
The American Mathematical Society's Committee on Science 
Policy (CSP) met on March 10-11, 2000. Each spring CSP 
members come to Washington, DC, not only to conduct 
committee business, but to hear, first-hand, projections 
for the following year's budget for science research 
from visitors representing the administration, Congress, 
and federal agencie s . These "minibriefings" provide 
insider analyses of the federal budget process and also 
opportunities for discussions with visitors on many science 
policy issues. This spring for the first time, CSP chair Arthur 
Jaffe invited heads of doctorate-granting departments of 
mathematics to join them for the briefings, and thirteen 
department chairs attended. 

In summary, visitors reported that the outlook for 
science research in FY2001looked very positive. President 
Clinton in his budget request to Congress had requested 
a significant increase (17.3%) for the National Science Foun
dation, which included a 22.5% increase for the Division 
of Mathematical Sciences. After several years of decline, the 
Defense research budget was in line for a small increase. 
Speakers cautioned, however, that the president's request 
would have to be supported over many hurdles during the 
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appropriations process, when congressional leaders would 
probably hold to the budget caps imposed by the Balanced 
Budget Act in 1997. In order to become reality by the end 
of the fiscal year in October, the budget request would 
need support from the entire scientific community. (As this 
report went to press the request for NSF was indeed in 
trouble, having been decimated by the House, and CSP 
members and other mathematicians were contacting their 
representatives and senators during the summer recess to 
urge increased support for NSF during the anticipated 
battles in the fall.) 

Some Highlights 
Robert J. Trew, Director of Research, outlined the 
Department of Defense research funding accounts, the 
considerations that go into the planning of the depart
ment's research funding, and the reasons for the 
budgets' decline in the last decade, when they lost 5% 
to 6% a year. Account 6.1 (basic research) was in line for 
a relatively significant increase of 5% in FY 2001, but 
Account 6.2 (applied research) was down 1%. Trew 
outlined the research areas targeted as ripe for future 
development and in line for increased funding if the 
budget request goes through. 

Elizabeth Prostic, Staff Member, Senate Committee on 
Commerce, Science and Transportation, reported on 
progress of Senate Bill S.296, the "Doubling Bill". Senators 
Frist and Rockefeller led the crusade in recent years to 
double the budget for civilian R&D over the next decade. 
The Senate passed S.296, but the House stalled on a 
companion bill. Prostic was encouraged, however, that 
the bill had had some impact on White House thinking, 
as the president had either matched their number or 
increased it. There was now Senate pressure on the House 
to pass a companion bill in the current session. There were 
concerns whether some areas targeted for increased fund
ing in FY 2001 (for instance, the Information Technology 
initiative) have the ability to deliver. The Senate has little 
problem funding basic research, but applied research 
causes concern about the appropriateness of government 
funding. NSF reauthorization was up for approval this 
session, and Senate hearing had begun. Pros tic saw strong 
congressional support for NSF in the next few years, with 
mathematics and science education prominent. CSP mem
bers' questions for Prostic included the usual one of how 
to make the point to Congress that today's technological 
advances were the product of basic research done several 
years earlier, and her advice was that usually given by 
those familiar with Congress: while agreeing that a brief
ing on the subject on Capitol Hill might help, she sug
gested it might be more effective to constantly emphasize 
the message at every opportunity when making individual 
visits to members of Congress and their legislative assis
tants and to work on building relationships with congres
sional fellows who provide advice on science to members. 

Robert Eisenstein, Assistant Director, Mathematical and 
Physical Sciences Division, National Science Foundation, was 
pleased with the projected 17.3%increase for NSF inFY 2001 
and noted that, for the first time in his memory, half was 
targeted for a set of initiatives and half for basic research. 

The Division of Mathematical Sciences would receive a 
very significant 22.5% increase; moreover, the intent was 
to double the DMS budget in five years. Eisenstein cautioned, 
however, that the president's request has yet to become 
reality and the support of the mathematical community for 
all science would be crucial during the budget process. 

James Turner, Senior rvt:inority Counsel, House 
Committee on Science, analyzed prospects for the FY 2001 
budget in the House. He thought that initial signs were 
good, given that House Science Committee chair, 
Congressman James Sensenbrenner (a noted budget
slasher), was on record as saying that the 17.3% increase 
for NSF was a good idea. Turner credited concerted efforts 
by the science community in recent years with helping to 
focus Washington attention on scientific concerns. He 
suggested that, although not known as significant con
tributors, scientists are known as employees of the largest 
employers in many states, i.e., academic institutions, and 
theincreased numbers of invitations to visit university 
campuses had had an impact in recent years. Turner also 
discussed the emerging new champions of science on 
Capitol Hill. 

William Bonvillian, Legislative Director/Chief Counsel 
for Senator Joseph Lieberman, who cosponsored the orig
inal "Doubling Bill" with Senator Phil Gramm, saw stronger 
support for science emerging recently in the Senate. He 
presented an interesting analysis of how the life sciences 
had effectively used many diverse supporters to achieve 
substantial budget increases and how the physical 
sciences might adapt some of those techniques to improve 
their grass roots activities. Bonvillian felt that the scien
tific community needs to communicate with the Senate 
more freely and on a continuing basis, using the support 
of high-technology industries (who are aware of their roots). 
At the academic level there was a need for increased 
efforts, not just as large employers, but as major centers 
of future economic activity. He saw increasing receptivity 
for grass roots e-mail in Senate offices. Interest in the 
Senate was turning around the numbers for defense re
search, and Bonvillian saw strong support emerging for the 
view that the nation's defense, while at peace, needed to 
make investments in science and technology. 

Arthur Bienenstock, Associate Director for Science, 
Office of Science and Technology Policy, noted the guide
lines used for the FY 2001 budget request: 1) The need to 
favor long-term investments that would not be made but 
for government funding, 2) the need for a balanced port
folio, and 3) the need for maximum effectiveness of research 
and development investments. Civilian R&D support has 
increased steadily since 1999 because of administration 
policy. Bienenstock estimated that in 2001 R&D support 
to universities would increase 8%. He credited the analy
ses and charts published by the American Association for 
the Advancement of Science on their Web pages-in 
particular the chart on trends in federal funding by disci
pline, 1970 to 2000, which clearly showed that funding 
for life sciences had increased enormously (primarily for 
NIH). The chart had had an impact on the White House, 
resulting in recognition of the need to balance the federal 
investment portfolio and increase basic sciences to try to 
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redress the imbalance. Bienenstock also mentioned initia
tives in the FY 2001 request (nanotechnology, information 
technology, interagency education research), the need to 
foster U.S. mathematical and scientific talent, and his 
concern that the fraction of support for R&D by universi
ties was increasing at the same time that the government 
fraction was decreasing. 

Stephen Merrill, Executive Director, Board on Science, 
Technology and Economic Policy, National Research Coun
cil, discussed with CSP his recent article, "Who's balancing 
the federal research portfolio and how?" and presented data 
on changes in federal research obligations by field from 
1993 to 1997. Some conclusions of the study: the good news 
was that in times of declining or flat budgets, when it is 
good to have made choices, choices were made, and 
some reflected national or presidential priorities. How
ever, many fields that suffered from declining support 
over that period may have done so inadvertently, because 
of agency budget shifts, when they actually did not deserve 
to suffer. The questions were, who was monitoring the 
declining fields, and what were the consequences of their 
decline? The conclusion was that there were no clear 
mechanisms for balancing the federal research system. 

Bernard McDonald, Executive Officer, Division of Math
ematical Sciences, National Science Foundation, was very 
pleased that the proposed increase of almost 23% for DMS 
would be the largest in its history (larger than the last 
four years combined). He wanted the mathematical com
munity to be aware of the extent of the trust and support 
for mathematics within NSF. However, he forecast a 
difficult budget process that could eliminate the proposed 
increase for NSF and emphasized the importance of sup
port from the mathematics community during the coming 
months. McDonald was concerned about recent years of 
declining support at sister agencies and the resulting 
impact on DMS from migrating scientists seeking support 
there. McDonald discussed some details of the proposed 
FY 2001 DMS budget and noted some new programs of 
interest to mathematicians: new Science and Technology 
Centers, a new Competition for National Institutes, and 
Focused Research Groups. 

Charles Seife, Science magazine writer and author of 
the recent book Zero: The Biography of a Dangerous Idea, 
discussed with CSP the problems of writing about mathe
matics for the general public. Seife noted that scientists 
and journalists sometimes work at cross-purposes; scien
tists talk to colleagues who have specialized knowledge, 
whereas journalists communicate with a public that does 
not. Mathematicians use very precise language and tell the 
full story; journalists cannot be precise or tell the whole 
story because of serious space and time constraints, and 
so they have to gloss over the details. 

Dan Hitchcock, Office of Energy Research, Department 
of Energy, noted that if the FY 2001 budget request was 
upheld, there would be a substantial increase for mathe
matics research in such fields as high-performance 
computing simulation. 

Representatives from other societies at this meeting 
were Lida Barrett and Thomas Banchoff (Mathematical 
Association of America), and Ron Rosier (Conference Board 
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on the Mathematical Sciences). Daniel Stroock, CSP mem
ber, also reported for the Board on Mathematical Sciences. 

AMS Washington Office Report 
Sam Rankin reported on a recent AMS-sponsored con
gressional briefing given by De Witt Sumners of Florida 
State University, a Town Meeting with Congressman Rush 
Holt at Princeton, and work with other scientific societies 
on activities such as the presentation of the first AAS
AMS-APS Public Service Award; the annual Congressional 
Visits Day for scientists, mathematicians, and engineers; 
and the exhibition of NSF-supported research organized 
each year on Capitol Hill. 

CSP Activities at National Meetings 
Rita Colwell, NSF director, spoke at the opening banquet of 
the January 2000 Joint Mathematics Meetings in Washington, 
DC. CSP also sponsored a panel discussion by NSF DMS 
directors, former and current. At the January 2001 meet
ings in New Orleans, CSP agreed to invite two speakers: 
Harold Varmus, former NIH director, and Senator John B. 
Breaux (D-LA), ranking minority member, Senate Committee 
on Commerce, Science and Transportation. 

CSP Meeting in 2001 
It was agreed to continue this year's experiment and to in
vite selected department chairs to attend the first day's 
meeting. The CSP meeting will be scheduled in conjunction 
with the spring Council meeting on April 20-21, 2001. 

Members adjourned to a local restaurant for a dinner in 
honor of AMS president Felix Browder, who was to be 
awarded the National Medal of Science by President Clinton 
a few days later. 

Committee on Meetings and 
Conferences (COMC) 
The American Mathematical Society's Committee on Meet
ings and Conferences (COM C) met in Chicago on April 29, 
2000. This report contains highlights of that meeting. 

Report ofthe Subcommittee to Review the Overall 
Program at National Meetings 
Subcommittee Chair Karen Collins passed out a preliminary 
report. The key opportunity for the subcommittee 
to address its charge was the focus group held at the 
Washington, DC, meeting in January. The focus group 
discussions reinforced the importance of networking with 
other mathematicians as a reason for attending the national 
meeting. Consequently, much of the focus group discussion 
centered on advice on ways to enhance the opportunities 
for networking, both formally and informally. Naturally, the 
newest members of the profession typically find networking 
the most difficult. The report highlighted several sugges
tions for enhancing the networking, especially for recent 
Ph.D.'s. 

There was general COMC consensus on the importance 
of networking to meet participants, but the difficulties of 
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implementing some of the suggestions by focus group 
participants was also recognized. As an alternative to the 
suggestion that panel discussions be added, it was agreed 
that several special sessions organizers for the New Orleans 
meeting would be encouraged to incorporate time for 
an organized problem session as part of their special 
session. Furthermore, as a partial aid in arranging oppor
tunities for group dinners for special sessions participants, 
information on local restaurants will be available on 
e-MATH, and session organizers will be apprised of this 
information as the time for the meeting approaches. 

The Subcommittee will continue its work over the 
coming months by reviewing some of the other aspects of 
the national meeting program, including the role of the 
governance meetings held during the national meeting. 

Crowded Schedules at the joint Meetings 
COMC spent some time discussing whether or not the 
growing number of events scheduled at a national meet
ing enhances or detracts from the networking aspects of 
the meeting. There was no consensus on this issue. There 
was clear agreement that whenever activities are added to 
the general program, they should always be of the highest 
quality. Furthermore, COMC passed the following resolu
tion: "As a matter of policy, COMC believes it is better that 
special sessions and contributed paper sessions not be 
scheduled in the evening." 

Audience for the Gibbs Lecture 
In the past the Gibbs Lecture was aimed at the scientifi
cally literate public and was considered an occasion for 
more general outreach by the Society. In recent years the 
talks have been aimed at a mathematically advanced 
audience. COMC discussed whether or not the Society 
should redirect the Gibbs Lecture to the more general 
audience of the past. There was support for such a shift, 
and COMC chair Vogtmann appointed a subcommittee, 
consisting of Jim Arthur and Bob Daverman, to draft a 
resolution in favor of this shift. The subcommittee's 
resolution will be circulated to COMC and if approved, 
forwarded to the Council for approval and incorporation 
into the charge to the committee which selects the Gibbs 
lecturer. 

AMS Participation in MAA's Mathfest 
The MAA has expressed interest in some form of regular 
AMS participation in their summer Mathfest. COMC dis
cussed the merits of AMS participation and what forms of 
participation might be possible. There was general support 
for AMS participation at the level of AMS sponsorship of 
a plenary address; this address should be distinguished 
from other plenary addresses by a distinctive name or 
other designation. COMC voted in favor of the following 
motion, made by Browder: "The AMS should be involved 
in the Mathfest and should have some sort of designated 
lecture sponsored by the AMS, with a clearly defined agenda; 
the details can be worked out in subsequent Mathfests." 

Other Informational Items 
COMC's topic for annual review for 2001 is to be interna
tional meetings. A subcommittee consisting of Rick Miranda 
(chair), Karen Parshall, and Susan Friedlander will prepare 
a report on this topic for the next COMC meeting. COMC 
will again host a focus group at the New Orleans meeting, 
with members Michael Starbird and Peter Kuchment serv
ing as moderators. The next meeting of the committee has 
been scheduled for the O'Hare Hilton on March 24, 2001. 
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Officers and 
Committee Members 

Numbers to the left of headings are used as points of reference 
in an index to AMS committees which follows this listing. Primary 
and secondary headings are: 

1. Officers 
1.1. Liaison Committee 

2. Council 
2.1. Executive Committee of the Council 

3. Board of Trustees 
4. Committees 

4.1. Committees of the Council 
4.2 . Editorial Committees 
4.3 . Committees of the Board of Trustees 
4.4. Committees of the Executive Committee and Board of 

Trustees 
4.5. Internal Organization of the AMS 
4.6. Program and Meetings 
4.7. Status of the Profession 
4.8 . Prizes and Awards 
4.9. Institutes and Symposia 
4.10. Joint Committees 

5. Representatives 
6. Index 

Terms of members expire on January 31 following the year given 
unless otherwise specified. 

1. Officers 
President 
President Elect 
Vice Presidents 

Secretary 
Former Secretary 
Associate Secretaries 

Treasurer 
Associate Treasurer 

Felix E. Browder 
Hyman Bass 
James G. Arthur 
Jennifer Tour Chayes 
David Eisenbud 
Robert ]. Daverman 
Robert M. Fossum 
John L. Bryant 
Susan J. Friedlander 
Bernard Russo 
Lesley M. Sibner 
John M. Franks 
B. A. Taylor 

1.1. Liaison Committee 
All members of this committee serve ex officio. 

Chair Felix E. Browder 
Robert ]. Daverman 
John M. Franks 
Andy R. Magid 

2000 
2000 
2001 
2000 
2002 
2000 
2000 
2000 
2001 
2001 
2000 
2000 
2000 

2. Council 
2.0.1. Officers of the AMS 
President 
President Elect 
Vice Presidents 

Secretary 
Former Secretary 
Associate Secretaries•' 

Treasurer 
Associate Treasurer 

Felix E. Browder 
Hyman Bass 
James G. Arthur 
Jennifer Tour Chayes 
David Eisenbud 
Robert J. Daverman 
Robert M. Fossum 
John L. Bryant 
Susan J. Friedlander 
Bernard Russo 
Lesley M. Sibner 
John M. Franks 
B. A. Taylor 

2.0.2. Representatives of Committees 
Bulletin Donald G. Saari 
Colloquium Susan ]. Friedlander 
Executive Committee John B. Conway 
Executive Committee Karen Vogtmann 
Executive Committee Joel H. Spencer 
Journal of the AMS Carlos E. Kenig 
Mathematical Reviews Hugh L. Montgomery 
Mathematical Surveys 

and Monographs Tudor Stefan Ratiu 
Mathematics of 

Computation Lars B. Wahlbin 
Proceedings Clifford ]. Earle, Jr. 
Transactions and 

Memoirs William Beckner 

2.0.3. Members at Large 

Patricia E. Bauman 2002 Jonathan M. Rosenberg 
Haim Brezis 2001 M. Beth Ruskai 
Robert L. Bryant 2000 Donald G. Saari 
Robert A. Fefferman 2001 Michael Starbird 
William Fulton 2002 Tatiana Toro 
Martin Golubitsky 2002 Lisa M. Traynor 
Jane M. Hawkins 2000 Nolan R. Wallach 
Karen H. Parshall 2000 

2000 
2000 
2001 
2000 
2002 
2000 
2000 
2000 
2001 
2001 
2000 
2000 
2000 

2001 
2001 
2000 
2002 
2001 
2000 
2001 

2000 

2000 
2000 

2003 

2002 
2000 
2001 
2000 
2001 
2002 
2001 

''Only one Associate Secretary at a time is a voting member of the 
Council, namely the cognizant Associate Secretary for the scientific 
sessions. 
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2.1. Executive Committee of the Council 
Hyman Bass 
Felix E. Browder 
Robert L. Bryant 
John B. Conway 
Robert J Daverman 
Joel H. Spencer 
I<.:.aren Vogtmru.J.n 

3. Board of Trustees 

Secretary 
Chair 

Roy L. Adler 
Felix E. Browder 
Michael G. Crandall 
John M. Franks 
Eric M. Friedlander 
Linda Keen 
Andy R. Magid 
B. A. Taylor 

4. Committees 
4.1. Committees of the Council 
Standing Committees 
4.1.1. Editorial Boards 

George E. Andrews 
David Jerison 
Palle E. T. Jorgensen 
Abel Klein 

Chair Krystyna M. Kuperberg 
Gregory F. Lawler 

4.1.2. Nominating Committee 

ex officio 
ex officio 

2003 
2000 

ex officio 
2001 
r"!("\f\<'t 
LVUO::::. 

2002 
ex officio 

2000 
ex officio 

2004 
2003 
2001 

ex officio 

2001 
2000 
2002 
2000 
2001 
2002 

Terms begin on January 1 and end on December 31 of the 
year listed. 

Chair 

William Browder 
Ruth M. Charney 
Ramesh M. Gangolli 
Lisa Claire Jeffrey 
Frank Morgan 
Paul H. Rabinowitz 
Marc A. Rieffel 
Elias M. Stein 
Sylvia M. Wiegand 

4.2. Editorial Committees 

4.2.1. Abstracts Editorial Committee 
All members of this committee serve ex officio. 

John L. Bryant 
Chair Robert ]. Daverman 

Susan ]. Friedlander 
Bernard Russo 
Lesley M. Sibner 

4.2.2. Bulletin (New Series) 
Chief Editor Donald G. Saari 

Bhama Srinivasan 

Associate Editors for Book Reviews 

Lawrence Craig Evans 
Philip Protter 
Audrey A. Terras 

2001 
2002 
2002 

Alex ]. Wilkie 
Wolfgang Ziller 

2001 
2002 
2002 
2001 
2002 
2000 
2001 
2000 
2000 

2001 
2000 

2000 
2001 

Associate Editors for Research Reports 

John M. Franks 
Eric M. Friedlander 
Barry Mazur 
Haynes R. Miller 

2001 
2001 
2001 
2001 

Hugo Rossi 
Daniel Ruberman 
David A. Vogan 

Associate Editors for Research -Expository Surveys 

John C. Baez 
Craig L. Huneke 
Douglas A. Lind 

2001 
2001 
2001 

4.2.3. 
Chair 

4.2.4. 

Chair 

4.2.5. 

Chair 

4.2.6. 

Chair 

4.2.7. 
Chair 

4.2.8. 

Chair 

Collected Works 
Jonathan L. Alperin 
Elliott H. Lieb 
Cathleen S. Morawetz 

Colloquium 
Joan S. Birman 
Susan ]. Friedlander 

Contemporary Mathematics 
Andreas Blass 
Dennis DeTurck 
Andy R. Magid 
Michael S. Vogelius 

Electronic Research Announcements 
Stuart Antman 
Douglas N. Arnold 
David ]. Benson 
Dimitri Burago 
Mark Freidlin 
James G. Glimm 
Ronald L. Graham 
Svetlana R. Katok 
Yitzhak Katznelson 
David Kazhdan 
Alexander S. Kechris 
Alexandre A. Kirillov 
Frances C. Kirwan 
Krystyna M. Kuperberg 
Robert K. Lazarsfeld 
Grigorii A. Margulis 
Hugh L. Montgomery 
Walter David Neumann 
Klaus Schmidt 
Richard M. Schoen 
Masamichi Takesaki 
Michael E. Taylor 
Thomas H. Wolff 
Zhihong (Jeff) Xia 
Don B. Zagier 
Efim I. Zelmanov 

Graduate Studies in Mathematics 
James E. Humphreys 
David ]. Saltman 
David Sattinger 
Ronald ]. Stern 

journal of the AMS 
Ingrid Daubechies 
Aise Johan de Jong 
Carlos E. Kenig 
Bernd Sturmfels 
Clifford Taubes 

2001 
2001 
2001 
2002 

2002 
2002 

2000 
2002 
2000 

2000 
2001 
2002 

2001 
2001 
2001 
2001 

2002 
2000 
2001 
2000 
2002 
2000 
2000 
2000 
2001 
2001 
2002 
2002 
2002 
2002 
2001 
2002 
2000 
2000 
2000 
2001 
2000 
2001 
2002 
2000 
2001 
2000 

2000 
2002 
2001 
2001 

2001 
2002 
2000 
2001 
2000 
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James G. Arthur 2002 Curtis T. McMullen 
Tomasz S. Mrowka 
Bjorn Poonen 

Alexander Beilinson 2001 
F. Michael Christ 2001 
Constantine M. Dafermos 

Lawrence Craig Evans 
Michael ]. Hopkins 
Ehud Hrushovski 
Robert K. Lazarsfeld 
Grigorii A. Margulis 

2001 
2001 
2002 
2000 
2002 
2000 

Marina Ratner 
Jonathan M. Rosenberg 
Richard M. Schoen 
Karen E. Smith 
Richard P. Stanley 
W. Hugh Woodin 
Efim I. Zelmanov 

4.2.9. Mathematical Reviews 

AMS staff contact: Jane E. Kister. 

Jonathan L. Alperin 

Heinz W. Engl 

Yuji Ito 

Joyce R. McLaughlin 

Chair Hugh L. Montgomery 

Clarence Wilkerson 

4.2.1 0. Mathematical Surveys and Monographs 

Peter Landweber 

Michael P. Loss 

Chair Tudor Stefan Ratiu 

4.2.11. Mathematics of Computation 

Stanley ]. Osher 

Rene Schoof 

Chair 

Ass ociate Editors 

David W. Boyd 
James H. Bramble 
Susanne C. Brenner 
Richard P. Brent 
Joe P. Buhler 
Carsten Carstensen 
Arjeh M. Cohen 
Ronald F. A. Cools 
Howard Elman 
Richard S. Falk 
Andrew ]. Granville 
Daniel W. Lozier 
Zhi-Quan Luo 

Lars B. Wahlbin 

Joseph D. Ward 

2000 Roswitha Marz 
2000 Harald G. Niederreiter 
2001 Ricardo Horacia Nochetto 
2000 
2000 Haesun Park 
2000 Joseph E. Pasciak 
2002 Lothar Reichel 
2002 Chi-Wang Shu 
2000 Frank Stenger 
2001 Denis Talay 
2001 Nico M. Temme 
2001 Vidar Thomee 
2002 Hugh C. Williams 

4.2.12. Notices Editorial Board 

2002 
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2001 
2001 
2003 
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2000 
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Terms begin on January l and expire on December 31 of the 
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Editor 

Associate Editors 

William Casselman 
Robert ]. Daverman 

Susan ]. Friedlander 
Martin Golubitsky 
Victor W. Guillernin 

Anthony W. Knapp 

2000 

ex officio 
2000 
2000 
2000 

David Jerison 
Steven G. Krantz 
Susan Landau 
Andy R. Magid 
Judith Roitman 
Mark E. Saul 

2000 

2000 
2000 
2000 
2000 
2000 
2000 
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4.2.13. Proceedings 
Coordinating Mark]. Ablowitz 

Joseph A. Ball 
Dan M. Barbasch 

Coordinating Eric D. Bedford 
Steven R. Bell 
Jonathan Borwein 

Chair 

Suncica Callie 
Carmen C. Chicane 
Bennett Chow 
Ralph L. Cohen 
Richard A. Davis 
]. Dodziuk 
Alan Dow 

Coordinating 
Clifford ]. Earle, Jr. 
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Michael Handel 
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Coordinating 
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Coordinating 
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Stephen D. Smith 
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Chair 
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Chair 

Christopher D. Sogge 
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Michael Stillman 
David S. Tartakoff 
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Proceedings of Symposia in Applied 
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Marsha ]. Berger 
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Eitan Tadmor 
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Peter W. Bates 
William Beckner 
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Lawrence M. Ein 
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Robert ]. Stanton 
Chuu-Lian Terng 
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2003 
2002 
2000 
2003 
2000 
2003 
2000 
2002 
2000 
2001 
2003 
2001 
2002 
2000 
2001 
2000 
2002 
2002 
2003 
2000 
2003 
2001 
2002 
2001 
2001 
2002 
2002 
2003 
2001 
2003 

2000 
2001 
2002 

2003 
2003 
2001 
2003 
2002 
2001 
2002 
2000 
2001 
2003 
2000 
2003 
2000 
2001 
2000 
2001 
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Officers and Committee Members 

4.2.17. Translation from Japanese 
Chair Shoshichi Kobayashi 

Masamichi Takesaki 

Standing Committees 

4.2.18. Conformal Geometry and Dynamics 

Chair 

4.2.19. 

Chair 

4.2.20. 

Chair 

4.2.21. 

Chair 

4.2.22. 
Chair 

Kari As tala 
Frederick W. Gehring 
Linda Keen 
Tan Lei 
Misha Lyubich 

History of Mathematics 
George E. Andrews 
Joseph W. Dauben 
Karen H. Parshall 
George B. Seligman 

Representation Theory 
Anthony W. Knapp 
James I. Lepowsky 
George Lusztig 
Dragan Milicic 
Birgit Speh 
David A. Vogan 

Student Mathematics Library 
David M. Bressoud 
Robert L. Devaney 
Carl Pomerance 
Hung-Hsi Wu 

University Lecture Series 
Jerry L. Bona 
Jean-Luc Brylinski 
Nicolai Reshetikhin 
Leonard L. Scott 

1999 
1999 

2000 
2000 
2002 
2002 
2002 

2003 
2003 
2000 
2000 

2000 
2001 
2000 
2001 
2002 
2002 

2001 
2001 
2001 
2001 

2002 
2001 
2002 
2000 

4.3. Committees of the Board of Trustees 

4.3.1. Agenda and Budget 
All members of this committee serve ex officio. 

4.3.2. Audit 

Felix E. Browder 
John B. Conway 
Robert ]. Daverman 
John M. Franks 
Andy R. Magid 
B. A. Taylor 

All members of this committee serve ex officio. 
AMS staff contact: Gary G. Brownell. 

John M. Franks 
Andy R. Magid 

4.3.3. Endowment and Planned Giving 
AMS staff contact: Raquel Storti 

Chair 

4.3.4. Investment 

Roy L. Adler 
Arthur M. Jaffe 
Andy R. Magid 
Cathleen S. Morawetz 

AMS staff contact: Gary G. Brownell. 

Chair 
Roy L. Adler 
John M. Franks 
Franklin P. Peterson 
B. A. Taylor 

2000 
2000 

ex officio 
2000 
2000 

ex officio 
ex officio 

2002 
ex officio 

4.3.5. Salaries 
All members of this committee serve ex officio. 

Chair 
Roy L. Adler 
John M. Franks 
Andy R. Magid 
B. A. Taylor 

4.3.6. Staff and Services 
All members of this committee serve ex officio. 

Roy L. Adler 
John M. Franks 

Chair B. A. Taylor 

4.4. Committees of the Executive 
Committee and Board of Trustees 

4.4.1. Long Range Planning 
All members of this committee serve ex officio. 
AMS staff contact: Raquel E. Storti. 

Chair 

4.4.2. Nominating 

Felix E. Browder 
Robert ]. Daverman 
John H. Ewing 
John M. Franks 
Andy R. Magid 
Joel H. Spencer 
Karen Vogtmann 

All members of this committee serve ex officio. 

Chair Roy L. Adler 
John B. Conway 
Linda Keen 
Marc A. Rieffel 
Karen Vogtmann 

4.5. Internal Organization of the 
American Mathematical Society 

Standing Committees 

4.5.1. Archives 
Robert M. Fossum 

Chair Karen H. Parshall 
Everett Pitcher 

4.5.2. Committee on Committees 
Josefina Alvarez 
Hyman Bass 

Chair Jerry L. Bona 
Felix E. Browder 
Tony F. Chan 
Robert ]. Daverman 
Carlos E. Kenig 
YanyanLi 
Andy R. Magid 
William A. Massey 
Frank S. Quinn 
Karen E. Smith 
Joel H. Spencer 
Efim I. Zelmanov 

2001 
2002 
2000 

2000 
ex officio 

2000 
ex officio 

2000 
ex officio 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

1130 NOTICES OF THE AMS VOLUME 47, NUMBER 9 



4.5.3. Library Committee 
Co-chair 

Co-chair 

Bruce C. Berndt 
R. Keith Dennis 
Igor Dolgachev 
Robert S. Doran 
Carol Hutchins 
Robert S. Seeds 
Molly T. White 

2000 
2000 
2002 
2002 
2002 
2000 
2000 
2002 

4.5.4. Publications 
AMS staff contact: Donald G. Babbitt. 

Chair 

Roy L. Adler 
Donald G. Babbitt 
Felix E. Browder 
Robert L. Bryant 
Robert ]. Daverman 
Nathaniel Dean 
John H. Ewing 
Jay R. Goldman 
Martin Golubitsky 
Abel Klein 
Gail D. L. Ratcliff 
Donald G. Saari 
Ronald ]. Stern 

2000 
ex officio 
ex officio 

2000 
ex officio 

2002 
ex officio 

2001 
2002 
2000 
2002 
2001 
2001 

4.6. Program and Meetings 

Standing Committees 

4.6.1. Meetings and Conferences 
AMS staff contact: Diane Saxe 

Chair 

4.6.2. 

Chair 

4.6.3. 

Chair 

4.6.4. 

Chair 

James G. Arthur 
Felix E. Browder 
Dominic P. Clemence 
Karen L. Collins 
Michael G. Crandall 
Robert J. Daverman 
John H. Ewing 
Peter Kuchment 
Rick Miranda 
Karen H. Parshall 
Michael Starbird 
Karen Vogtmann 

2001 
ex officio 

2002 
2001 
2000 

ex officio 
ex officio 

2002 
2001 
2000 
2000 
2000 

Program Committee for National Meetings 
Robert ]. Daverman ex officio 
Bjorn Engquist 2002 
Daniel S. Freed 2000 
Curtis Greene 2002 
George C. Papanicolaou 2001 
Linda P. Rothschild 2000 
Leon A. Takhtajan 2000 

Short Course Subcommittee 
Samuel R. Buss 
Annalisa Crannell 
Martin Golubitsky 
Michael J Kallaher 
Svetlana R. Katok 
Bertram M. Schreiber 
John R. Swallow 

Central Section Program Committee 
Georgia Benkart 
Susan J. Friedlander 
Louis H. Kauffman 
Rafael de la Llave 
Karen E. Smith 

2001 
2002 
2001 
2000 
2000 
2000 
2002 

2000 
ex officio 

2001 
2000 
2001 

Officers and Committee Members 

4.6.5. Eastern Section Program Committee 
Louis J Billera 

Chair David A. Cox 
M. Beth Ruskai 
Lesley M. Sibner 
Gang Tian 

2000 
2000 
2001 

ex officio 
2001 

4.6.6. Southeastern Section Program Committee 

Chair 

4.6.7. 

Chair 

4.6.8. 
Chair 

John L. Bryant 
Ronald A. DeVore 
Richard M. Hain 
Irena M. Lasiecka 
Carla D. Savage 

Western Section Program Committee 

David Gabai 
Gustavo Ponce 
Bernard Russo 
Audrey A. Terras 
Tatiana Toro 

Agenda for Business Meetings 
Robert J Daverman 
Raymond L. Johnson 

ex officio 
2001 
2000 
2000 
2001 

2000 
2001 

ex officio 
2000 
2001 

ex officio 
2000 

Robert K. Lazarsfeld 2000 

4.6.9. Arnold Ross Lecture Series Committee 
Robert L. Devaney 
Kenneth I. Gross 

Chair Deborah T. Haimo 
Consultant Paul J Sally, Jr. 

Andre Toom 

4.6.1 0. Colloquium Lecture 

Chair 
Luis A. Caffarelli 
David Jerison 
Andrew Wiles 

4.6.11. Gibbs Lecturer for 2001 and 2002, 
Committee to Select 

Chair Percy A. Deift 
Persi W. Diaconis 
Michael E. Fisher 

Prof. Dir. because it is inactive 

Special Committee 

2002 
2000 
2000 

2000 

2002 
2001 
2000 

4.6.12. Arrangements Committee for Mathematical 
Challenges of the 21st Century, University of 
California, Los Angeles, August 7-12, 2000 

Chair 
Christopher R. Anderson 
Tony F. Chan 
Philip C. Curtis, Jr. 
Bjorn Engquist 
John B. Garnett 
Thomas M. Liggett 
Barry Simon 
Ronald J. Stern 
Eitan Tadmor 
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Officers and Committee Members 

4.7. Status of the Profession 4.7.6. Professional Ethics 

Standing Committees 
Donald L. Burkholder 2000 
Sylvain E. Cappell 2001 

4.7.1. Academic Freedom, Tenure, and Lee D. Mosher 2000 

Employment Security Chair Paul S. Muhly 2001 
Christel Rotthaus 2000 

Bruce E. Blackadar 2001 Floyd L. Williams 2002 
Chair James L. Heitsch 2001 

Irwin Kra 2000 4.7.7. Science Policy 
Seymour Schuster 2000 AMS staff contact: Samuel M. Rankin III. 
Birgit Speh 2002 
Abigail A. Thompson 2001 Hyman Bass ex officio 

Jay A. Wood 2002 Felix E. Browder ex officio 
Robert ]. Daverman ex officio 

4.7.2. Education David Eisenbud 2002 
AMS staff contact: Samuel M. Rankin III. John H. Ewing ex officio 

Eric M. Friedlander 2000 
Richard A. Askey 2000 Jane M. Hawkins 2000 
Felix E. Browder ex officio Roger E. Howe 2000 
Charles Herbert Clemens 2001 Chair Arthur M. Jaffe 2002 
Jere Confrey 2000 Carl Pomerance 2002 
Carl C. Cowen 2002 M. Beth Ruskai 2001 
Robert ]. Daverman ex officio Donald Saari 2001 
John H. Ewing ex officio Daniel W. Stroock 2000 
Robert A. Fefferman 2001 Nolan R. Wallach 2001 

Chair Roger E. Howe 2002 Efim I. Zelmanov 2001 
Arthur M. Jaffe ex officio 

Young Scholars Program, Interim Committee Peter Kuchment 2002 4.7.8. 
William James Lewis 2001 on the 
Andy R. Magid 2000 Leonore ]. Cowen 2001 
Curtis C. McKnight 2002 Michael Sipser 2001 
Judith Roitman 2001 Chair Joel H. Spencer 2001 
Lisa M. Traynor 2002 Karen Vogtmann 2001 

4.7.3. Fan Fund 
4.8. Prizes and Awards 

Chair Fan R. K. Chung-Graham 2002 
Yanyan Li 2003 Standing Committees 
Gang Tian 2002 

4.8.1. Award for Public Service, Committee to 
4.7.4. Human Rights of Mathematicians Select the Winner of the 

Francis Bonahon 2000 Frederick W. Gehring 2002 
Haim Brezis 2002 Ronald L. Graham 2000 
Susan ]. Friedlander 2000 Peter D. Lax 2001 
Pao-sheng Hsu 2001 Chair D. ]. Lewis 2003 
Tsit-Yuen Lam 2001 Calvin C. Moore 2004 

Chair Joel L. Lebowitz 2002 
Louis Nirenberg 2002 4.8.2. Centennial Fellowships 
Alice T. Schafer 2000 Terms expire on June 30 
David A. Vogan 2001 Chair Frederic Davis Ancel 2001 

4.7.5. Profession Noel Patrick Brady 2002 

AMS staff contact: James W. Maxwell. Robert Hardt 2001 
Thomas Liggett 2002 

Patricia E. Bauman 2002 Michael Loss 2002 
William Beckner 2001 Janos Pach 2001 
Haim Brezis 2001 Alejandra Uribe 2002 
Felix E. Browder ex officio 

Conant Prize for 2001, Committee to Select Jennifer Tour Chayes 2000 4.8.3. 
Robert ]. Daverman ex officio the Winner of the 

John H. Ewing ex officio Brian Parshall 2002 
Mark L. Green 2002 Chair Anthony V. Phillips 2002 
Sheldon Katz 2002 Joe Silverman 2002 
Linda Keen 2000 4.8.4. Menger Prize Committee 

Chair Donald E. McClure 2001 
Terms expire on May 31 

Louis Pigno 2002 
Frank S. Quinn 2001 Gisele R. Goldstein 2002 
Jonathan M. Rosenberg 2001 Mubenga Ngandu Nkashama 2001 
Karen E. Smith 2001 Chair Julian I. Palmore 2003 
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4.8.5. National Awards and Public Representation 
Hyman Bass ex officio 

Chair Felix E. Browder ex officio 
Fan R. K. Chung-Graham 2001 
Robert ]. Daverman ex officio 
Joseph ]. Kahn 2000 
John W. Milnor 2000 

4.8.6. Satter Prize, Committee to Select the Winner 
of the 

Alexandra Bellow 2003 
Chair Sun-Yung Alice Chang 2000 

Bhama Srinivasan 2002 

4.8.7. Steele Prizes 
Constantine M. Dafermos 2002 
Bertram Kostant 2000 
Hugh L. Montgomery 2001 
Marc A. Rieffel 2000 
Jonathan M. Rosenberg 2000 
Barry Simon 2002 

Chair Francois Treves 2001 
S. R. S. Varadhan 2001 
Herbert S. Will 2002 

4.8.8. Whiteman Prize for 2001, Committee to 
Select the Winner of the 

Chair 

Special Committee 

Joseph W. Dauben 
Jeremy John Gray 
Karen Parshall 

2000 
2000 
2000 

4.8.9. Automatic Theorem Proving, Committee to 
Recommend Winners of Prizes for 

Chair Ronald L. Graham 
Oscar E. Lanford III 
David Mumford 

4.8.1 0. Veblen Prize 
Chair Mikhael Gromov 

Richard S. Hamilton 
Robion C. Kirby 
Gang Tian 

4.9. Institutes and Symposia 

Standing Committees 

4.9.1. Liaison Committee with AAAS 
Ronald G. Douglas 
John H. Ewing 
Robert M. Fossum 
Gene H. Golub 
Evans M. Harrell 
Arthur Jaffe 
Jerrold E. Marsden 
Warren Page 
Ronny 0 . Wells 

2002 
2002 
2002 

ex officio 
2001 

ex officio 
ex officio 
ex officio 
ex officio 

2000 
ex officio 

2000 
2001 

Officers and Committee Members 

4.1 0. joint Committees 

4.1 0.1. AMS-ASA-AWM-IMS-MAA-NCTM-SIAM 
Committee on Women in the 
Mathematical Sciences 
NCTM members' terms expire Aprill of the year given. 

Susan R. Ackerman (ASA) 

Ann S. Almgren (SIAM) 

Mary E. Flahive (MAA) 

Diane L. Herrmann (A WM) 

Judith Jacobs (NCTM) 
Erica ]en (AMS) 
Deborah Lockhart (SIAM) 

Chair Harriett M. Lord (MAA) 

Connie Page (IMS) 

Gail D. Ratcliff (AWM) 

Rosemary A. Renaut (AMS) 

Tamar Schlick (SlAM) 

Sanford Segal (MAA) 
Tara L. Smith (A WM) 

Elizabeth Stasy (IMS) 

Mary Wheeler (AMS) 

Patricia ]. Wozniak (ASA) 
(AMS) 

2000 
1999 
2000 
2000 
2002 
2000 
1998 
2000 
1998 
2001 
2001 
1999 
2001 
1999 
2000 
2001 
1999 
2001 

4.1 0.2. AMS-ASL-IMS-SIAM Committee on 
Translations from Russian and Other Slavic 
Languages 

Chair James D. Stasheff (AMS) 

AMS Subcommittee Members 

Consultant 

Consultant 
Consultant 

Consultant 

Chair 

V. I. Arnol'd 

Luchezar Avramov 
Igor Dolgachev 

S. G. Gindikin 

Askol'd Georgievic Khovanskii 

Robert D. MacPherson 
Grigorii A. Margulis 
N. K. Nikol'skii 

James D. Stasheff 

ASL Subcommittee Members 

Chair 

Terms expire on January l 

Marat Arslanov 

Sergei N. Artemov 

Oleg Belegradek 

Elisabeth Bouscaren 

Wilfried Buchholz 
Steffen Lempp 

Mariko Yasugi 

IMS Subcommittee Me mbers 

Chair M. I. Freidlin 

B. Pittel 
A. Rukhin 
W.]. Studden 

1995 

1994 
1994 

1996 
1996 

1995 

2002 
2002 
2002 
2002 
2002 
2002 
2002 
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Officers and Committee Members 

4.1 0.3. AMS-IMS-SIAM Committee on joint 
Summer Research Conferences in the 
Mathematical Sciences 

Chair 

4.1 0.4. 

4.10.5. 

Terms expire on June 30 

Alejandro Adem (AMS) 
Paul F. Baum (AMS) 
Laurel Beckett (IMS) 

2000 
2002 
2001 

David Brydges (AMS) 2001 
James W. Demmel (AMS) 2000 
Tom DiCiccio (IMS) 2001 
James A. Fill (IMS) 2002 
Steven E. Hurder (AMS) 2001 
Alan F. Karr (AMS) 2000 
Barbara L. Keyfitz (SIAM) 2000 
W. Brent Lindquist (AMS) 2001 
Andrzej Z. Manitius (SIAM) 2000 
Bart S. Ng (SIAM) 2000 

AMS-IMS-SIAM Summer Research Conference 
Advisory Panel 

Alan F. Karr 2003 
Robert Osserman 2001 
John Polking 2002 

AMS-MAA Committee on Cooperation 
All members of this committee serve ex officio. 

Thomas F. Banchoff (MAA) 
Hyman Bass (AMS) 
Felix E. Browder (AMS) 
Robert]. Daverman (AMS) 
John H. Ewing (AMS) 
Martha]. Siegel (MAA) 
Tina H. Straley (MAA) 
Ann E. Watkins (MAA) 

4.1 0.6. AMS-MAA Committee on Mathematicians 
with Disabilities 

Chair 

Lawrence W. Baggett (AMS) 
Robert Coleman (AMS) 
John D. Fulton (MAA) 
Eileen L. Poiani (MAA) 
Jon Wilkin (MAA) 
___ (AMS) 

2001 
2000 
2000 
2000 
2002 
2002 

4.1 0.7. AMS-MAA Committee on Research in 
Undergraduate Mathematics Education 
(CRUME) 

Chair 

4.10.8. 

Chair 

George E. Andrews (AMS) 2000 
Anne E. Brown (MAA) 2001 
Julie M. Clark (MAA) 2002 
Ed Dubinsky (MAA) 2000 
Joan Ferrini-Mundy (NCTM) 2001 
Gregory D. Foley (AMATYC) 2001 
Douglas S. Kurtz (AMS) 2002 
R. Bruce Lind (MAA) 2000 
Louise A. Raphael (AMS) 2002 
Herbert S. Wilf (AMS) 2001 

AMS-MAA Committee on Teaching Assistants 
and Part-time Instructors (TA/PTI) 

Neal Brand (AMS) 2002 
Neil]. Calkin (AMS) 2000 
John B. Garnett (AMS) 2001 
James Kister (AMS) 2000 
Suzanne Lenhart (AMS) 2001 
Teri ]. Murphy (MAA) 2000 
Bruce Reznick (MAA) 2002 
Stephen B. Rodi (MAA) 2000 

4.1 0.9. AMS-MAA joint Archives Committee 
Robert M. Fossum (AMS) 
Victor Katz (MAA) 
john H. McCleary (MAA) 
Karen H. Parshall (AMS) 
Everett Pitcher (AMS) 
]ames ]. Tattersall (MAA) 

4. i 0. i 0. AMS-MAA joint Meetings Committee 
All members of this committee serve ex officio. 

Chair 

Consultant 

Robert ]. Daverman 
John H. Ewing 
Diane Saxe 
Tina H. Straley 
James ]. Tattersall 

4.1 0.11. AMS-MAA Exhibits Advisory Subcommittee 

Chair 

Donald ]. Albers 
Janice Bowers 
Robert]. Daverman 
Louise Decker 
Annette Emerson 
]ames Gandorf 
Jim Gross 
Elaine Pedreira-Sullivan 
Penny Pina 
Bill Poole 
Marianne Rutter 
Diane Saxe 
Jackie Smith 
Patti Smith 
]ames ]. Tattersall 
David Tranah 
Paul Wellin 

2001 
2000 
1999 
2002 
2000 
2001 

4.1 0.12. AMS-MAA Arrangements Committee for the 

Chair 

Washington, DC Meeting January 19-22, 2000 
Florence H. Ashby 
Zinedine Boudhraa 
Patricia D. Dalton 
Valentina Harizanov 
William A. Hawkins, Jr. 
Carole B. Lacampagne 
Yongwu Rong 
Ronald C. Rosier 
Atul N. Roy 
AndrewVogt 

4.1 0.13. AMS-MAA-SIAM Joint Program Committee for 

Chair 

the Washington, DC Meeting 
Gerald Alexanderson (MAA) 
Jennifer Tour Chayes (AMS) 
Daniel S. Freed (AMS) 
Barbara L. Keyfitz (SIAM) 
David Levermore (SIAM) 
Robert Osserman (MAA) 

4.1 0.14. AMS-MAA Arrangements Committee for the 

Chair 

New Orleans Meeting January 10-13, 2001 
jaime Hernandez 
Morris Kalka 
Aihua Li 
Victor H. Moll 
Philip Quartararo, ]r. 
A. Duane Randall 
Charles S. Rees 
Richard G. Sasser 
Andrew Van Sickle Talmadge 
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4.1 0.15. AMS-MAA Joint Program Comm ittee for the 

Chair 

New Orleans Meeting 
David Cox (AMS) 
Judy Green (MAA) 
Jeffrey C. Lagarais (MAA) 
George C. Papanicolaou (AMS) 

4.1 0.16. AMS·MAA·SIAM joint Administrative 
Committee 

All members of this committee serve ex officio. 

Thomas F. Banchoff (MAA) 
James M. Crowley (SIAM) 
Robert J. Daverman (AMS) 
John H. Ewing (AMS) 
John M. Franks (AMS) 
Samuel Gubins (SIAM) 
Martha J. Siegel (MAA) 
Tina H. Straley (MAA) 
Gilbert Strang (SIAM) 

4.1 0.17. AMS·MAA·SIAM joint Committee on 
Employment Opportunities 

AMS staff contact: James W. Maxwell. 

William G. Bade (AMS) 
Neil J. Calkin (AMS) 
]. Kevin Colligan (MAA) 
James W. Daniel (MAA) 
David A. Field (SIAM) 
James W. Maxwell 

Chair Thomas w. Rishel (MAA) 
David S. Ross (SIAM) 
Katherine St. John (AMS) 

4.1 0.18. AMS·MAA·SIAM joint Policy Board 

2000 
2000 
2000 
2000 
2000 

ex officio 
2001 
2000 
2002 

for Mathematics (see 2000 Mathematical Sciences 
Professional Directory, page 33) 

4.1 0.19. AMS·MAA·SIAM Morgan Prize Committee for 
Outstanding Research in Mathematics by an 
Undergraduate Student 

George E. Andrews (AMS) 
Kelly ]. Black (SIAM) 
Catherine A. Roberts (SIAM) 

Chair Robert 0. Robson (MAA) 
Martha ]. Siegel (MAA) 
Robert S. Strichartz (AMS) 

4.1 0.20. AMS·SIAM Committee 
on Applied Mathematics 

James W. Demmel 
Tai-Ping Liu 
Juan C. Meza 
Tamar Schlick 

4.1 0.21. AMS·SIAM·SMB Committee on 
Mathematics in the Life Sciences 

Stephen D. Ellner 
Lisa Fauci 
Michael C. Mackey 
John M. Rinzel 
Michael S. Waterman 
Carla Wofsy 

2000 
2000 
1999 
2002 
2000 
2002 

1998 
1998 
1997 
1997 
1999 
1999 

2000 
2000 
1999 
1999 
1998 
1998 

Officers and Committee Members 

4.1 0.22. Annual Survey Data Committee 
AMS staff contact: James W. Maxwell. 

Chair 

Special Committees 

Lorraine Denby (ASA) 
]. Douglas Faires (MAA) 
Mary W. Gray (MAA) 
Alfred W. Hales (AMS) 
Peter E. Haskell (AMS) 
Ellen E. Kirkman (AMS) 
James Kister (AMS) 
William James Lewis (AMS) 
Don 0. Loftsgaarden (MAA) 
James W. Maxwell (AMS) 
Yashaswini Mittal (IMS) 
_ __ (AMS) 

2000 
2002 
2002 
2000 
2002 
2001 
2001 
2001 
2001 

ex officio 
2001 
2002 

4.1 0.23. AMS-Hong Kong Mathematical Society joint 
Program Committee, Hong Kong, December 
13-17, 2000 

Chair Peter W. K. Li 
Bernard Russo 
Zhouping Xin 
Lai-Sang Young 

ex officio 

4.1 0.24. AMS·MAA WMY 2000 High School Students 
Outreach Committee 

Chair 
Philip C. Curtis, Jr. 
Robert L. Devaney 
Frank Morgan 

4.1 0.25. AMS-Nordic joint Program Committee, 
Denmark, june 12- 1 5, 2000 

William Browder 
Robert M. Fossum 
Karsten Grove 
Berit Stensones 

4.1 0.26. AMS·SMM joint Program Committee, Mexico, 
May 23-26, 2001 

Alejandro Adem 
John W. Neuberger 
Raymond A Wells, Jr. 

4.1 0.27. AMS·Societe de Mathematique de France 
joint Program Committee, France, 

Chair 

july 17-20, 2001 
L. Craig Evans 
Robin Hartshorne 
Lisa C. Jeffrey 
Barry Mazur 
Lesley M. Sibner ex officio 

4.1 0.28. AMS·Unione Matematica ltaliana joint 
Program Committee, Italy, june 16-20, 2002 

Charles H. Clemens 
Victor Kac 

Chair Joseph J. Kahn 
ex officio Lesley M. Sibner 

Francois Treves 

5. Representatives 
5.0.1. American Association for the Advancement 

of Science 
Terms expire on February 21 

Section A 
Section Q 

Robert M. Fossum 
Evans M. Harrell 

2001 
2001 
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5.0.2. Commission on Professionals in Science and 
Technology 

Mary W. Gray 2002 

5.0.3. Committee on the American Mathematics 
Competition 
Term expires on June 30 

Noam Elkies 

5.0.4. Canadian Mathematical Society 
M. Beth Ruskai 

5.0.5. Conference Board of the Mathematical 
Sciences 

Felix E. Browder 

5.0.6. Fulkerson Prize Committee 
Ronald L. Graham 

2003 

2000 

2000 

5.0.7. joint Public Service Award Committee of the 
AAS·AMS·APS 

Felix Browder 
Arthur M. Jaffe 

2000 
2001 

5.0.8. MAA Committee on Undergraduate Program 
in Mathematics (CUPM) 

Amy Cohen 
Naomi Fisher 

2002 
2002 

5.0.9. U.S. National Committee on Theoretical and 
Applied Mechanics 
Term expires on October 31 

Philip John Holmes 2000 
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Meeting january 10-13, 2001 . . . . . . . . . . . . 4.10.14 
AMS-MAA Arrangements Committee for the Washington, 

DC Meeting January 19-22, 2000 . . . . . . . . . . 4.10.12 
AMS·MAA Committee on Cooperation . . . . . . . . . . . 4.10.5 
AMS-MAA Committee on Mathematicians with Disabilities 4.10.6 
AMS-MAA Committee on Research in Undergraduate 

Mathematics Education (CRUME) . . . . . . . . . . 4.10.7 
AMS-MAA Committee on Teaching Assistants and 

Part-time Instructors (TA/PTI) . . . . . . . . . . . . 4.10.8 
AMS-MAA Exhibits Advisory Subcommittee . . . . . . . . 4.10.11 
AMS-MAA Joint Archives Committee . . . . . . . . . . . . 4.10.9 
AMS-MAA Joint Meetings Committee . . . . . . . . . . . . 4.10.10 
AMS-MAA Joint Program Committee for the New Orleans 

Meeting . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.15 
AMS·MAA WMY 2000 High School Students Outreach 

Committee . . . . . . . . . . . . . . . . . . . . . . . . 4.10.24 
AMS·MAA·SIAM Joint Administrative Committee . . . . 4.10.16 
AMS·MAA-SIAM Joint Committee on Employment 

Opportunities . . . . . . . . . . . . . . . . . . . . . . 4.10.17 
AMS·MAA·SIAM Joint Policy Board for Mathematics (see 

2000 Mathematical Sciences Professional 
Directory, page 33) . . . . . . . . . . . . . . . . . . . 4.10.18 

AMS·MAA·SIAM Joint Program Committee for the 
Washington, DC Meeting . . . . . . . . . . . . . . . 4.10.13 

AMS·MAA·SIAM Morgan Prize Committee for 
Outstanding Research in Mathematics by an 
Undergraduate Student . . . . . . . . . . . . . . . . 4.10.19 

AMS-Nordic Joint Program Committee, Denmark, June 
12-15,2000 . . . .. . . .... . ... . . . .. ... 4.10.25 

AMS-SIAM Committee on Applied Mathematics . . . . . 4.10.20 
AMS·SIAM·SMB Committee on Mathematics in the Life 

Sciences . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.21 
AMS·SMM Joint Program Committee, Mexico, May 23-26, 

2001 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.26 
AMS-Soci€~te de Mathematique de France Joint Program 

Committee, France, July 17-20, 2001 . . . . . . . . 4.10.27 
AMS·Unione Matematica Italiana Joint Program 

Committee, Italy, June 16-20, 2002 . . . . . . . . . 4.10.28 
Abstracts Editorial Committee . . . . . . . . . . . . . . . . 4.2.1 
Academic Freedom, Tenure, and Employment Security . 4.7.1 
Administrative Committee . . . . . . . . . . . . . . . . . . 4.10.16 
Agenda and Budget . . . . . . . . . . . . . . . . . . . . . . 4.3.1 
Agenda for Business Meetings . . . . . . . . . . . . . . . . 4.6.8 
American Association for the Advancement of Science . 5.0.1 
American Mathematics Competition, Committee on . . . 5.0.3 
Annual Survey Data Committee . . . . . . . . . . . . . . . 4.10.22 
Applied Mathematics, AMS·SIAM Committee on . . . . . 4.10.20 
Archives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 .1 
Arnold Ross Lecture Series Committee . . . . . . . . . . . 4.6.9 
Arrangements Committee for Mathematical Challenges of 

the 21st Century, University of California, Los 
Angeles, August 7-12, 2000 . . . . . . . . . . . . . 4.6.12 

Arrangements Committee for the Washington, DC 
Meeting . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.12 

Audit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3.2 
Automatic Theorem Proving, Committee to Recommend 

Winners of Prizes for . . . . . . . . . . . . . . . . . 4.8.9 
Award for Public Service, Committee to Select the Winner 

of the . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8.1 
Board of Trustees . . . . . . . . . . . . . . . . . . . . . . . 3 
Bulletin (New Series) . . . . . . . . . . . . . . . . . . . . . . 4.2.2 
CAFTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7.1 
CBMS . . .. . . .... ... ... . ..... ... . ... .. 5.0.5 
COE . . . .. . . ... . . . ... ... . . .... ..... . . 4.7.2 
CRUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.7 
CSP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7.7 
Canadian Mathematical Society . . . . . . . . . . . . . . . 5.0.4 
Centennial Fellowships . . . . . . . . . . . . . . . . . . . . 4.8.2 
Central Section Program Committee . . . . . . . . . . . . 4.6.4 
Chinese, Translation from . . . . . . . . . . . . . . . . . . 4.2.16 
Collected Works . . . . . . . . . . . . . . . . . . . . . . . . 4.2.3 
Colloquium . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2.4 
Colloquium Lecture . . . . . . . . . . . . . . . . . . . . . . 4.6.10 
Commission on Professionals in Science and Technology 5.0.2 
Committee on Committees . . . . . . . . . . . . . . . . . . 4.5.2 
Committee on the American Mathematics Competition . 5.0.3 
Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Committees of the Board of Trustees . . . . . . . . . . . . 4.3 
Committees of the Council . . . . . . . . . . . . . . . . . . 4.1 
Committees of the Executive Committee and Board of 

Trustees . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 
Conant Prize for 2001, Committee to Select the Winner of 

the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8.3 
Conference Board of the Mathematical Sciences . . . . . 5.0.5 
Conformal Geometry and Dynamics . . . . . . . . . . . . 4.2.18 
Contemporary Mathematics . . . . . . . . . . . . . . . . . 4.2.5 
Council . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Data Committee . . . . . . . . . . . . . . . . . . . . . . . . 4.10.22 
EC .. .. .. . ..... ... . . . . . .... ... ..... . 2.1 
Eastern Section Program Committee . . . . . . . . . . . . 4.6.5 
Editorial Boards. . . . . . . . . . . . . . . . . . . . . . . . . 4.1.1 
Editorial Committees . . . . . . . . . . . . . . . . . . . . . 4.2 
Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7.2 
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Electronic Research Announcements 
Employment Opportunities .. . . 
Endowment and Planned Giving . . . 
Ethics ... .... ......... . . . 
Executive Committee of the Council 
Fan Fund .. . . . . . . . .. ... .. . 
Fulkerson Prize Committee . . ..... . . .. . 
Gibb s Lecturer for 2001 and 2002, Committee to Select 
Graduate Studies in Mathematics . 
History of Mathematics ...... . . 
Human Rights of Mathematicians . . 
Institutes and Symposia . . . . . . . . 
Internal Organization of the American Mathematical 

Society . .. . . . . . ... .... . . . 
Investment . 
]CEO . . . . . 
JPBM . . .. . 
Japanese, Translation from . 
Join t Administrative Committee . 
Joint Archives Committee . 
Joint Committees .. . . . . 
Joint Meetings Committee . 
Joint Policy Board . . ... . 
Joint Public Service Award Committee of the 

AAS-AMS-APS ... ... . .. .... .... . .. . 
Joint Summer Research Conferences 
Journal of the AMS . 
LRP .... ... . . ... . .. .. . 
Liaison Committee .. . ..... . 
Liaison Committee with AAAS . 
Library Committee . . 
Life Sciences . . . . . . . . . . . . . 
Long Range Planning . . . . . . . . . . . 
MAA Committee on Undergraduate Program in 

Mathematics (CUPM) .. . ... .. .... . . 
Mathematical Challenges of the 21st Century, University 

of California, Los Angeles, August 7- 12, 2000, 
Arrrangements Committee for . .... . .. . 

Mathematical Reviews ... . .. . .. . . 
Mathematical Surveys and Monographs 
Mathematics in the Life Sciences . . 
Mathematics of Computation 
Meetings and Conferences 
Members at Large . . . . . . 
Memoirs . . . . . . . . . . . . . . . . . . 
Menger Prize Committee . . . ... . . 
Monographs . . . . . . . . . . 
Morgan Prize Committee for Outstanding Research in 

Mathematics by an Undergraduate Student, 

4.2 .6 
4.10.17 
4.3.3 
4.7.6 
2.1 
4.7.3 
5.0.6 
4.6.11 
4.2.7 
4.2.19 
4.7.4 
4.9 

4.5 
4.3.4 
4.10.1 7 
4.10.18 
4.2.17 
4.10.16 
4.10.9 
4.10 
4.10.10 
4.10.18 

5.0.7 
4.10.3 
4.2.8 
4.4.1 
1.1 
4.9.1 
4.5.3 
4.10.21 
4.4.1 

5.0.8 

4.6.12 
4.2.9 
4.2 .10 
4.10.21 
4.2.11 
4.6.1 
2.0.3 
4.2.15 
4.8.4 
4.2.10 

AMS-MAA-SlAM Committee on . . . . . . . . . . . 4.10.19 
National Awards and Public Representation. . . 4.8.5 
National Meetings . . . . 4.6.2 
Nominating . . . . . . . . . . . . . . . 4.4.2 
Nominating Committee . . . . . . . . 4.1.2 
Nominating Committee of the ECBT 4.4.2 
Notices Editorial Board . . 4.2 .12 
Officers . . . . . . . . . . . . . . . 1 
Officers of the AMS . . . . . . 2.0.1 
PSAM . . . . . . . . 4.2.14 
Prizes and Awards . 4.8 
Proceedings . . . . . 4.2.13 
Proceedings of Symposia in Applied Mathematics 4.2.14 
Profession . . . . . . . . . . . . . . . . . . . . . . . . 4.7.5 
Professional Ethics . . . . . . . . . . . . . . . . . . 4.7.6 
Professionals in Science and Technology, Commission on 5.0.2 
Program Committees 

Central . .... . . 
Eastern ... . .. . 
National Meetings 
Southeastern 
Western . . ... . 

4.6.4 
4.6.5 
4.6.2 
4.6.6 
4.6.7 

Officers and Committee Members 

Program and Meetings . 
Publications . . . . . . . 
Representation Theory 
Representatives ... . . 
Representatives of Committees . 
Russian and Other Slavic Languages, Translations from 
Salaries . .. ....... . .. .. . ......... . . 
Satter Prize, Committee to Select the Winner of the 
Science Policy . . . . . . . . . . . . . . . . . . 
Short Course Subcommittee .. . . .... . 
Southeastern Section Program Committee . 
Staff Salaries . . . . . . . 
Staff and Services . . . . 
Status of the Profession . 
Steele Prizes . .. .. . . . 
Student Mathematics Library . . . 
Summer Research Conferences . 
TA/PTI .. . . .. .. .... . .. . 
Theoretical and Applied Mechanics . 
Transactions and Memoirs 
Translations: 

Chinese . .. . . . . . 
Japanese . . . .. . . 
Russian and Other Slavic Languages 

Trustees ... .. . .. . . . . .... . . . . . 
U.S. National Committee on Theoretical and Applied 

4.6 
4.5.4 
4.2.20 
5 
2.0.2 
4.10.2 
4.3.5 
4.8.6 
4.7.7 
4.6.3 
4.6.6 
4.3.5 
4.3.6 
4.7 
4.8.7 
4.2.21 
4.10.3 
4.10.8 
5.0.9 
4.2.15 

4.2.16 
4.2.17 
4.10.2 
3 

Mechanics . . . . . . . . . . . . . . . . . . . . . . 5.0.9 
Undergraduate Program in Mathematics, MAA Committee 

on . . . . . . . . . . . . . . . . . . 5.0.8 
University Lecture Series . . . . . . . . 4.2.22 
Veblen Prize . . . . . . . . . . . . . . . . . . . . . . 4.8.10 
Western Section Program Committee . . . . . . . 4.6.7 
Whiteman Prize for 2001, Committee to Select the Winner 

of the . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8.8 
Women in the Mathematical Sciences . . . . . . . . . . 4.10.1 
Young Scholars Program, Interim Committee on the . . 4.7.8 
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How to use this form 

1. Using the facing page 
or a photocopy, 

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

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

employment/), 
fill in the answers which 

apply to all of your 
academic applications. 

Make photocopies . 

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

on top ofyour applica
tion materials . 

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

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

JCEO Recommendations 
for Professional 
Standards in Hiring 
Practices 

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

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

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



This form is provided 
courtesy of the American 

Mathematical Society. 

This cover sheet is 
provided as an aid to 

departments in process
ing job applications. 

It should be included 
with your application 

material. 

Please print or type. 
Do not send this form 

to the AMS. 

Academic Employment in Mathematics 

AMS STANDARD COVER SHEET 
Last Name 

First Name 

Middle Names 

Address through next June ___________ _ 

Current Institutional Affiliation 

Highest Degree and Source 

Year of Ph.D. (optional) 

Ph.D. Advisor 

Home Phone 

e-mail Address 

Work Phone 

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

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

Primary Interest 

Secondary Interests optional 

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

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

University or Company 

Position Title 

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

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

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

D Postdoctoral Position D 2+ Year Position D 1 Year Position 

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

D _________________________________ __ 

D _________________________________ __ 

D _________________________________ __ 

0 ---------------------------------------------------------------



00 General 
01 History and biography 
03 Mathematical logic and foundations 
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 
37 Dynamical systems and ergodic theory 
39 Difference 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 varia tions and optimal control, 

optimization 

2000 
Mathematics 
Subject 
Classification 

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 
74 Mechanics of deformable 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 Operations research, mathematical programming 
91 Game theory, economics, social and behavioral 

sciences 
92 Biology and other natural sciences 
93 Systems theory, control 
94 Information and communication, circuits 
97 Mathematics education 



GEOMETRIAE DEDICATA 
New Editors-in-Chief 

Benson S.FarbandRobertJ. Zimmer 
University of Chicago, USA. 

As of January 1, 2000, Geometriae Dedicata has undergone a change in direction 
to include a concentration on geometry and its relationships to topology, group theory and 

the theory of dynamical systems. 

New Editorial Board 
Tobias Holck Colding, Courant Institute , New York 
University, USA. Kenji Fukaya, Kyoto University, Japan. 
William Mark Goldman, University of Maryland, USA. 
Rostislav Ivanovich Grigorchuk, Steklov Institute of 
Mathematics, Russia. Karsten Grove, University of 
Maryland, USA. Joel Hass, University of California Davis, 
USA. Toshiyuki Kobayashi, University of Tokyo, Japan. 
John W. Lott, University of Michigan, USA . Alex 
Lubotzky, In stitute of Mathematics, The Hebrew 
University, Jerusalem, Israel. Lee D. Mosher, Rutgers 
University, USA. Jean-Pierre Otal, ENS de Lyon, France. 
Alan W. Reid, University of Texas, USA. Ralf J. Spatzier, 
University of Michigan, USA. Gerard Van der Geer, 
University of Amsterdam, The Netherlands. Shmuel A. 
Weinberger, University of Chicago, USA. 

POTENTIAL ANALYSIS 
An International Journal Devoted to the 
Interactions between Potential Theory, Probability 
Theory, Geometry and Functional Analysis 

Editor-in-Chief: Dominique Bakry 
Laboratoire de Statistiques et Probabilites, 
Universite Paul Sabatier, Toulouse, France 

Associate Board: 
D. Feyel, France; T.J. Lyons, UK; M. LeDoux, France; 
F. Martinelli, Italy; M.T. Barlow, Canada 

Editorial Board: 
N. Bouleau, France; H. Brezis, France; E. <;inlar, 
USA; K.D. Elworthy, UK; P.J. Fitzsimmons, USA; M. 
Fukushima, Japan; A. Greven, Germany; L. Gross, 
USA; W. Hansen, Germany; F. Hirsch, France; E. 
Hebey, France; C.E. Kenig, USA; N.V. Krylov, USA; 
N.G. Makarov, Russia; V.G. Maz'ya, Sweden; G. 
Mokobodzki, France; J.R. Norris, UK; D. Nualart, 
Spain; M. R6ckner, Germany; T.S. Salisbury, 
Canada; M.A. Shubin, USA; N. Trudinger, Australia 

Indexing! Abstracting Services 
Geometriae Dedicata is in<lexedlaiJistJ:acte.: 

in Annales de l'Institut Fourier; 
COMPUMATH Citation Index; The lSI 
Alerting Services; Mathematical Reviews 
database; MathSci; Revue Roumaine de 
Mathematique; Science Citation Index 

Expanded; Zentralblatt MATH 

Ask your Librarian 
to Subscribe! 

Subscription Information: 
2000, Volumes 79-83 (15 issues), ISSN 0046-5755 

Print OR Electronic: $1393.00 
Print AND Electronic: $1671.00 

Indexing/Abstracting Services 
Potential Analysis is incfeX<ed;'abstn=Jctec 

in CABS; CompuMath Citation Index; 
Current Contents/Physical, Chemical 
Earth Sciences; Current 11n"'''h~''"''''r·<>t 
Publications; The IS/ Alerting Services, 

Mathematical ReSviews database; 
MathSci; Sci Search; Statistical Theory 

and Method Abstracts; Zentralblatt 
MATH 

Ask your Librarian 
to Subscribe! 

Subscription rate: 
2000 Volumes 79-83, 15 issues 
Print OR Electronic: $1393.00 

Print AND Electronic: $1671 .00 



Mathematics Calendar 
The most comprehensive and up-to-date Mathematics Calendar 

information is available one-MATH at 
http ://www .ams.org/mathcal/ . 

October 2000 

'' 2-6 International Conference on Number Theory and Discrete 
Mathematics in Honor of Srinivasa Ramanujan, Panjab University, 
Chandigarth, India. 
Location: Centre for Advanced Study in Mathematics, Panjab Univ., 
Chandigarth 160014, India. 
Description: This conference is being organized to mark the 
International Year of Mathematics in honor of Srinivasa Ramanujan, 
the greatest Indian number theorist of the twentieth century. There 
will be several lectures by experts and contributed talks. The 
proceedings of the conference will be published. 
Registration Fee: US$200. 
Information: Contact A. K. Agarwal at the address above or by 
e-mail at aka@panj abuni v. chd . nic. in. 

'' 3-6 Workshop on Nonlinear Dynamics and Biomathematics, 
Centre de Recherches Mathematiques, Montreal, Quebec, Canada. 
Description: The state of the art in the application of techniques 
from nonlinear dynamics to diverse fields of biology (biochem
istry, physiology, resources management, medical imaging) will 
be covered. This workshop is part of the Entretiens du Centre 
Jacques-Cartier. 
Organizers: P. Auger (Lyon), J J Belair (Montreal), J Demongeot 
(Grenoble). 
Information: http : I /www. CRM . UMont real . CA/biomath/. 

,., 9-1 3 Wei-Liang Chow and Kuo-Tsai Chen Memorial Conference, 
Nankai Institute of Mathematics, Tianjin, China. 
Program: This will be an informal conference with developments 
related to and arising from the works of W.-L. Chow and K.-T. Chen, 
i.e., algebraic geometry, exterior differential calculus, and de Rham 

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. 
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 

homotopy theory as the main topics. The scope will be unrestricted. 
Organizer: S. S. Chern. 
Organizing Committee: Z.-J. Chen (The East China Normal Univ.), 
R. Hain (Duke Univ.), S. Hu (World Scientific Publishing Company), 
X.-S. Lin (UC Riverside), S.-L. Tan (Bar-llan Univ.), X. Zhou (Nankai 
Inst. of Mathematics). 
Confirmed Participants: D. Bar-Natan, F. Catanese, P. Griffiths, R. 
Hain, B. Harris, S. Iitaka, Y. Kawamata, T. Kohno, D. Kreimer, T.T.Q. 
Le, X.-S. Lin, N. Mok, M. Miyanishi, Y. Miyaoka, Y. Namikawa, T. 
Shioda, J. Stasheff, M. Teicher, G. Tian. 
Information: X. Zhou, Nankai Institute of Mathematics, Tianjin 
300071, P.R. China; fax: 86-22-2350-1532; e-mail: xwzhou@nankai. 
edu. en. 

'' 1 2- 1 5 Workshop on Memory, Delays and Multistability, Centre 
de Recherches Mathematiques, Montreal, Quebec, Canada. 
Description: This workshop will focus on important current issues 
in the modeling of neural activity in recurrent circuitry, such as 
recurrent activity thought to lie at the core of sensory information 
processing. The emphasis will be on the mathematical issues which 
arise in the modeling of such activity in real biological systems. 
Organizer: A. Longtin (Ottawa). 
Information: http: I /www. CRM . UMont real. CA/biomath/ . 

'' 20- 21 Twenty-second Midwest Probability Colloquium, North
western University, Evanston, Illinois. 
Program: R. Bass (Univ. of Connecticut), Brownian motion and 
analysis (two lectures); M. Peligrad (Univ. of Cincinnati), Ergodic 
theory, CLT and mixing properties (one lecture); T. Sappalainen (Iowa 
State Univ.), The variational coupling method for hydrodynamical 
limits (one lecture). On Thursday, October 19, there will be a 
series of two talks by J. Ma of Purdue University on the topic of 

should be sent to the Editor of the Notices in care of the American 
Mathematical Society in Providence or electronically to notices@ams. er g 
or mathcal@ams. erg. 
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 
rwelve-month period following the month of those issues. New infor
mation about meetings and conferences that will occur later than the 
rwelve-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: htt p : I I e-math . ams . erg/ 
(or http: I / www . ams. erg/ ). (For those with VT100-type terminals or for 
those without WWW browsing software, connect to e-MATH via Telnet 
(telnet e- math . ams . erg; login and password e-math) and use the Lynx 
option from the main menu.) 
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"Forward/backward stochastic differential equations". 
Accommodations: A block of rooms has been reserved at the 
Holiday Inn of Evanston (847-491-6400). Please mention "Midwest 
Probability Colloquium" when you call to reserve your room. As in 
the past, organizers expect to have NSF funds to offset the expenses 
of graduate students and other young investigators. 
Information: Local information about Evanston and Chicago is 
available from the Web site of the mathematics department at 
http://www.math.nwu.edu/. Conference organizer: M. A. Pinsky, 
Dept. of Mathematics, Northwestern University, Evanston, IL 60208-
2730; tel: 847-491-5519; fax: 847-491-8906. 

'' 20-23 Singularities in Classical, Quantum and Magnetic Fluids, 
Mathematics Institute, University of Warwick, UK. 
Aim: The main aim is to initiate an exchange of ideas and methods 
of studying singularities among researchers working in different 
fields, such as classical Navier-Stokes and Euler fluids, superfluids, 
magnetohydrodynamics, and fluid-like nonlinear properties of 
optical media. This meeting will also review known singularities 
in fluid systems and examine the current status of existing open 
questions. The conference is a satellite workshop of a program on 
"Geometry and Topology of Fluid Flows" organized at the Isaac 
Newton Institute for Mathematical Sciences (Cambridge). 
Organizers: R.S. Mackay, X. He, and S. Nazarenko (Warwick); R. Pelz 
(Rutgers Univ.). 
Information: http: I /www. maths. warwick . ac . uk/research/ 
programmes/current/. Alternatively, information can be obtained 
from P. McAllister (peta@maths. warwick. ac. uk). 

'' 23-27 Advanced Linkage Course, Pavia University, Pavia, Italy. 
Topics: Basic overview of genetic epidemiology and evolutionary ge
netics; Linkage analysis of marker versus marker, and deterministic 
genotype-phenotype relationships with ILINK; Linkage disequilib
rium between markers, and case-control studies with ILINK; Joint 
linkage and linkage disequilibrium analysis between markers, and 
between markers and traits with model-based or pseudomarker 
model-free methods with ILINK. Use of shell scripts and utility 
programs to simplify the practical application of these methods 
(ANALYZE, PSEUDO MARKER, DOWNFREQ, etc.). 
Instructor: ]. D. Terwilliger, Dept. of Psychiatry and Columbia 
Genome Center, Columbia Univ., New York; Dept. of NeuroScience, 
New York State Psychiatric Institute, New York. 
Application Deadline: June 30, 2000. Participants are generally 
accepted on a "first-come, first-served" basis, so applications should 
be sent in as soon as possible. 
Information: Tel. +39 382-507638, fax +39 382-507570, e-mail: 
silvia@fisher.unipv.it . 

'' 29-November 1 Workshop on Mapping and Control of Complex 
Arrhythmias, Centre de Recherches Mathematiques, Montreal, 
Quebec, Canada. 
Description: This workshop will cover the recent advances in 
computational and analytical techniques and power which have 
opened new avenues for the understanding and intervention in the 
prevention of cardiac arrhythmias. 
Organizer: L. Glass (McGill). 
Information: http: I /www. CRM. UMontreal . CA/biomath/. 

November 2000 

'' 2-3 7th Dimacs Implementation Challenge: Semidefinite andRe
lated Optimization Problems, Dimacs Center, Rutgers University, 
Piscataway, New Jersey. 
Sponsors: Dimacs Center. 
Short Description: In the past few years much has been learned 
about the kinds of problem classes that SDP can tackle, the best 
SDP algorithms for the various classes, and the various limits of 
the current approaches to solving SOP's. Similar to, and indeed an 
extension from, semidefinite programming, a great deal is known 
about optimization with convex quadratic constraints as well as 
limitation of current methods. This workshop attempts to distill and 
expand upon accumulated knowledge. Organizers have collected a 
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variety of interesting and challenging SDP instances whose solution 
would expand knowledge of the applicability of SDP. 
Organizers: F. Alizadeh. Rutgers Univ.; D. Johnson, AT&T Labs
Research; G. Pataki, Columbia Univ. 
Contacts: F. Alizadeh, Rutgers Univ., challenge@dimacs. rutgers. 
edu. 
local Arrangements:]. Herold, Dimacs Center, j essicah@dimacs. 
rutgers. edu, 732-445-5928. 
Information: http: I I dimacs. rutgers. edu/Workshops/index. 
html. 
Deadlines: September 15, 2000: Progress reports due for comment 
and feedback. This should mostly be helpful to newcomers to the 
area. October 15, 2000: Extended abstracts due for consideration 
for the workshop. All proposals and abstracts should be sent to 
the conference e-mail: challenge@dimacs. rutgers. edu. 

,., 11-14 Workshop on Fractal and Modeling in Structural and Dy
namical Analysis, Centre de Recherches Mathematiques, Montreal, 
Quebec, Canada. 
Description: Classical problems in material sciences (surface char
acterization, description of branching networks) have been given 
new impetus by the introduction of fractal concepts. This workshop 
will cover the latest theoretical developments, their contributions 
in the biomedical field, and future directions of investigations. 
Organizers: J. Blair (Montreal) and F. Nekka (Montreal). 
Information: http: I /www. CRM. UMontreal. CA/biomath/. 

,., 1 7-19 Second Midwest Arithmetical Geometry in Cryptography 
(MAGC), University of Illinois at Urbana-Champaign. 
Organizers: N. Boston (UIUC), R. Blahut (UIUC). 
Plenary Speakers: G. Frey(IEM, Essen), A. Menezes (CACR, Waterloo), 
F. Morain (LIX, France). 
Information: http: I /www. math. uiuc. edu;-boston/magc. html. 

,., 1 7-19 Tenth Midwest Geometry Conference, University of Iowa, 
Iowa City, Iowa. 
Information: http: I /www .math . uiowa.edu;-mgc2000/. 

'' 20 Differential Geometry in Fluid Dynamics and Dynamical Sys
tems, Isaac Newton Institute for Mathematical Sciences, Cambridge, 
UK. 
Organizer: T. Kambe (Tokyo). 
Speakers: Y. Brenier (Paris), Y. Fukumoto (Kyushu), D. Holm (Los 
Alamos), T. Kambe (Tokyo), B. Khesin (Toronto), G. Misiolek (Notre 
Dame), T. Ratiu (EPFL). 
Theme: Dynamical systems with finite or infinite number of degrees 
of freedom, such as hydrodynamics, magnetohydrodynamics, and 
various integrable systems, often have certain symmetry groups. 
Recent advances in the description of behavior of those systems are 
related to the study of differential geometry of the corresponding 
groups. The geometric theory allows one to describe both quan
titative and qualitative global properties of trajectories of such 
systems. 
Information: http : I /www. newton. cam. ac. uk/programs/ gtfw03. 
html. 

December 2000 

'' 1-3 2000 WSES International Conference on Numerical Analysis 
and Applications, Vravrona, Greece. 
Information: http: I /www. worldses. org/wses/math/naa/. 

'' 1-3 2000 WSES International Conference on linear Algebra and 
Applications, Vravrona, Greece. 
Information: http: I /www. worldses. org/wses/math/laa/. 

'' 1-3 2000 WSES International Conference on Differential Equa
tions: Theory and Applications, Vravrona, Greece. 
Information: http : I /www. worldses. org/wses/math/ deta/. 

'' 1-3 2000 WSES International Conference on Algorithms Theory, 
Discrete Mathematics, Systems and Control, Vravrona, Greece. 
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Information: http: I /www. worldses. org/wses/math/adisc/ . 

'' 1-3 2000 WSES International Conference on Topology and 
Differential Geometry, Vravrona, Greece. 
Information: http: I /www. worldses . org/wses/tdg/. 

,., 1-3 2000 WSES International Conference on Computer Mathe· 
matics Education, Vravrona, Greece. 
hifUn11ation: http;/ /w ww. worlU.ses . urg/w::;e:::;/math/ cme/. 

* 1-3 2000WSES International Conference on Probability, Statistics 
and Operational Research, Vravrona, Greece. 
Information: http: I /www . worldses . org/wses/math/ psor / . 

'' 1-3 2000 WSES International Conference on Optimization and 
Applications, Vravrona, Greece. 
Information: http: I / www. worldses. org/wses/math/oa/. 

'' 9-1 3 The Ninth International Workshop on Matrices and Statis
tics in Celebration of C. R. Rao's 80th Birthday (NIWMS-2000), 
Hyderabad, India. 
Purpose, Schedule and Topics: The purpose of this workshop 
is to stimulate research and, in an informal setting, to foster the 
interaction of researchers in the interface between matrix theory 
and statistics. This workshop will provide a forum through which 
statisticians working in the field of linear algebra and matrix theory 
may be better informed of the latest developments and newest 
techniques and may exch ange ideas with researchers from a wide 
variety of countries. 

The program will start with a two-day course on recent 
advances in matrix theory with special reference to applications 
to statistics on Saturday, December 9, and Sunday, December 10, 
2000. This will be followed by the presentation of research papers 
in the workshop proper on Monday, December 11-Wednesday, 
December 13, 2000; it is expected that many of these papers will 
be published, after refereeing, in a Special Issue on Linear Algebra 
and Statistics of Linear Algebra and Its Applications. 
Information: The Web site address for this workshop is http: I I 
e os . ect . uni - bonn. de/HYD2000 . htm. All correspondence regard
ing lodging in Hyderabad for this workshop should be directed toR. 
]. R. Swamy, Dept. of Statistics, Osmania University, Hyderabad-500 
007, India; s wamy_rjr©yahoo. co . uk, s wamy_rjr©yahoo . com; fax 
(91 -40) 717-3602. 

'' 1 0-11 Workshop on Mathematical Methods in Brain Mapping , 
Centre de Recherches Mathematiques, Montreal, Quebec, Canada. 
Description: Brain mapping is a rapidly growing research field 
that tries to understand human brain function and anatomy using 
3D images from MRI, fMRI, PET, EEG, and MEG using geometry, 
topology, s tatistics , and r andom fields. This workshop is intended 
to bring together m athematicians and s tatisticians interested in 
brain mapping and medical researchers interested in mathematical 
and statistical methods for the analysis of brain mapping data. 
Organizer: K. Worsley (McGill). 
Information: htt p : I /www . CRM . UMontreal. CA/biomath/ . 

'' 1 7- 21 ASCM '2000- 4th Asian Symposium on Computer Math
ematics, Chiang Mai, Thailand. 
Invited Speakers: G. H. Gannet (ETH Zurich , Svvi.tzerland), D. Lazard 
(Univ. Paris VI, France), W. McCune (Argmme National Laboratory, 
USA). 
Deadline for Submission of Pa pers: June 30, 2000. 
Information: See http: I /www .mmrc . i ss . ac . cnras cm/ ; e-mail: 
ascm©mmrc .iss .ac . cn. 

'' 30-Janua ry 3, 2001 liSA 2000 - 2001 · INDIA - JSM, New Delhi, 
India. 
Description: The International Indian Statistical Association (liSA) 
2000-2001 India Joint Statis tical Meeting is an international con
ference on recent developments in statistics and probability and 
their applications, to be held at the India International Centre, New 
Delhi. 

Sponsors: International Indian Statistical Association (liSA), Cal
cutta Statistical Association (CSA), Indian Institute of Medical Statis
tics (IIMS), Department of Statistics, Government of India (GOI), 
Indian Society for Agricultural Statistics (ISAS), Indian Agricultural 
Statistics Research Institute (IASRI), Indian Society of Probability 
and Statis tics (ISPS), Indian Association for Productivity, Quality 
and Reliability (IAPQR), Indian Statistical Association (!SA), Indian 
Econometric Society (IES), Indian Statistical Institute (IS!), Institute 
for Research in Medical Statistics (IRMS). 
Submissions: If you wish to read a paper in a contributed session, 
please send an extended abstract (about 300 words) of the paper 
to K. Sen, Organizing Secretary, before July 31, 2000. You will be 
informed whether your paper has been accepted for presentation 
by August 31, 2000. Papers may fall in the general areas of: 
(i) Probability Theory, Stochastic Processes and Applications, (ii) 
Statistical Theory and Methods, (iii) Applications of Statistics. 
All invited speakers and accepted contributed speakers will be 
requested to provide a four-page short version of their papers by 
Sept. 30, 2000. It is planned to publish a volume containing these 
in time for the conference. 
Contact Address: K. Sen, Organizing Secretary, Department of 
Statis tics, Univ. of Delhi, Delhi - 110007, India; tel. : 091-11-
7256617 (Off.), 091 -11-7257725/ext. 1332 (Off.), 091-11-7231427 
(Res.); fax: 091-11-7256617, 091-11-7256671; e-mail: ksen©del2. 
vsnl. net . in. 
Information: http ://www. stat . ohio-state . edu;-hnn/ delhi2. 
html. 

january 2001 

'' 5- 1 0 Finite and Infinite Combinatorics, Budapest , Hungary. 
Occasion: The special occasion for this meeting is to honor the 
70th birthdays of Professors V. T. S6s and A. Hajnal. 
Invited Speakers: N. Alon, B. Bollobas, J Nesetril, S. Shelah, M. 
Simonovits, R. Tijdeman. 
Information: http: //Hww . renyi .hurfinf / ; e-mail: finf©renyi . 
hu/. 

'' 26- 28 GAMM-Workshop on Computational Electromagnet ics, 
Chris tian-Albrechts-University of Kiel, Kiel, Germany. 
Program: This workshop is intended to reflect the state of the art of 
the foundations, methods, and algorithmic tools of computational 
electromagnetics. The spectrum of the topics to be presen ted and 
discussed ranges from the mathematical analysis of Maxwell's 
equations, different discretization schemes, and their efficient 
numerical realizations to the application of optimization and 
optimal control m ethods, as well as the appropriate treatment of 
inverse problems. 
Deadlines: Participants wanting to give a talk (20 min.) should 
submit an abstract before September 30, 2000. Notification of 
acceptance will be given in October 2000. 
Workshop Topics: Mathematical analysis of Maxwell's equations in 
the low- and high-frequency range; Numerical analysis of discretiza
tion m ethods; Applications of multigrid/ multilevel and domain 
decomposition techniques; Multipole methods, A posteriori error 
analysis; Adaptivity in space-time discretizations; Optimal control, 
s tructural op timization; Inverse modeling/parameter identification. 
Organizers: C. Carstensen (Kiel, Germany), S. A. Funken (Kiel, 
Germany), W. Hackbusch (Kiel/Leipzig, Germany), R. H. W. Hoppe 
(Augsburg, Germany), P. Monk (Newark, Delaware). 
Informa tion: Visit the home page at http: //www. numerik . uni
kie l. de/cc/HorkOl.html , where m ore information and a registra
tion form are available. 

February 2001 

,., Fe brua ry-July 2001-Ra ndom Walks, Erwin Schrodinger Institute, 
Vienna, Aus tria. 
Organizers: V. A. Kaimanovich (Rennes, France), K. Schmidt (Vienna, 
Austria), W. Woess (Graz, Austria). 
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Program: ESI will host a specific semester entitled "2001-Random 
Walks" from mid-February to mid-July. The semester will be ded
icated to various problems connected with stochastic processes 
on geometric and algebraic structures, with an emphasis on their 
interplay and also on their interaction with theoretical physics. 
Some of the focal points will be: probability on groups; products 
of random matrices and simplicity of the Lyapunov spectrum; 
boundary behavior, harmonic functions and other potential theo
retic aspects; Brownian motion on manifolds; combinatorial and 
spectral properties of random walks on graphs; random walks 
and diffusion on fractals . There will be two separate main peri
ods of activity in the first (February/March) and in the second 
(May/June/July) halves of the semester. The first period will start 
with a two-week workshop with the general theme Random Walks 
and Statistical Physics. Towards the end of the second period there 
will be another two-week workshop with the general theme Random 
Walks and Geometry. 
Information: General information about the ESI can be found at 
the Web site http: I /www. esi . ac. at/. For participation in the 
special semester 2001-Random Walks in Vienna and, in particular, 
participation in one of the workshops, please contact e-mail: 
rwalk@keen.esi.ac . at. 

'' 1-3 17th GAMM Seminar leipzig on Construction of Grid 
Generation Algorithms, Max-Planck-Institute for Mathematics in 
the Sciences, Leipzig, Germany. 
Seminar Topics: Grids for PDE applications, surface grids for 
BEM, hierarchically structured grids, grid refinement/recoarsening 
techniques, anisotropic grids, grid description, representation and 
generation. 
Invited Speakers: M. Gross (ETH Zurich, Switzerland),]. Schumlberl 
(Univ. Linz, Austria), M.S. Shephard (Rensselaer Polytechnic Institute, 
Troy, USA). 
Chairmen: W. Hackbusch (MPI Leipzig, Germany), U. Langer (Univ. 
Linz, Austria). 
Call for Papers: Please submit an abstract of your talk by Nov. 30, 
2000. Notice of acceptance will be given by Dec. 15, 2000. 
local Organization: K. Helms, Max-Planck-Institut fUr Mathematik 
in den Naturwissenschaften, Inselstraszlig, 22-26, D-04103 Leipzig, 
Germany. 
Information: For information, please visit our homepage http: I I 
www . mis.mpg . de/conferences/gamm/2001/index.html; or send a 
regular mail or e-mail to the local organizers, khe@mis. mpg. de . 

'' 11-1 5 2001 WSES International Conference on Evolutionary 
Computations (EC'O 1 ), Puerto De La Cruz, Tenerife, Canary Islands, 
Spain. 
Information: http: I /www. worldses. org/wses/ec/ . 
Deadlines: Paper Submission: October 30, 2000; Notification of 
Acceptance/Rejection: November 30, 2000. 

'' 11-1 5 2001 WSES International Conference on Fuzzy Sets and 
Fuzzy Systems (FSFS'01 ), Puerto De La Cruz, Tenerife, Canary 
Islands, Spain. 
Information: http: I /www. worldses. org/wses/fsfs/. 
Deadlines: Paper Submission: October 30, 2000; Notification of 
Acceptance/Rejection: November 30, 2000. 

* 11-1 5 2001 WSES International Conference on Neural Networks 
and Applications (NNA '01 ), Puerto De La Cruz, Tenerife, Canary 
Islands, Spain. 
Information: http: I /www. worldses. org/wses/nna/. 
Deadlines: Paper Submission: October 30, 2000; Notification of 
Acceptance/Rejection: November 30, 2000. 

'' 1 7-19 International Symposium on Mathematics and Its Appli
cations (ISMA 2001), Calcutta, India. 
Information: For additional information, please visit http: I /php. 
indiana . edu/-gompa/calcutta.htm. 

,., 25-March 1 NATO Advance Research Workshop: Application of 
Algebraic Geometry to Coding Theory, Physics and Computation, 
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Eilat, Israel. 
Aim: The goal of the workshop is to present some of the best recent 
work in algebraic geometry with emphasis on possible relations with 
and applications to mathematical physics, coding theory, industrial 
and computational aspects. Proceedings will be published with 
the contribution of NATO. Scientists from all NATO countries, 
Middle East countries, and the former Soviet Union are invited to 
participate. The following people are planning to participate: E. 
Arbarello (SNS, Pisa), V. Batyrev (TUbingen), A. Beauville (Paris),]. 
Bernstein (Tel Aviv), F. Catanese (Giittingen), A. Conte (Turin), R. 
Donagi (Philadelphia), G. van der Geer (Amsterdam), P. Griffiths 
(Princeton), V. Iskovskih (Moscow), V. Kaminski (Ramat Gan), M. 
Kontsevich (Bures-sur-Yvette), V. Kulikov (Moscow), A. Libgober 
(Chicago), V. Lin (Haifa), R. Livne (Jerusalem), Y. Miyaoka (Kyoto), N. 
Mok (Hong Kong), D. Mumford (Providence), T. Peternell (Bayreuth), 
M. Salvetti (Pisa), R. Schoof (Roma Tor Vergata), E. Sernesi (Roma 
III), Y.T. Siu (Cambridge, USA). 
Information: e-mail: NATO@macs. biu. ac. il; Web site: http: I I 
www.mat.uniroma2.it/-cilibert/workshop.html. 

March 2001 

'' 8-11 Workshop on Population Genetics at the Molecular level , 
Centre de Recherches Mathematiques, Montreal, Quebec, Canada. 
Description: The genes and alleles of classical genetics are abstract 
notions. Now that these are increasingly understood in terms 
of particular sequence of DNA and protein, the mathematical 
foundations of the field must be revisited and expanded, which is 
the object of this workshop. 
Organizer: B. Golding (McMaster). 
Information: http: I /www. CRM. UMontreal. CA/biomath/. 

'' 2 5-30 Sixth International Conference on Approximation and 
Optimization in the Caribbean, Guatemala City, Guatemala. 
Aims and Scope of the Conference: This conference is the sixth of 
a series dedicated to research on approximation and optimization. 
The goal of these conferences is to support the development of 
high-level research and education in the Caribbean. Included are: 
invited lectures, tutorials, mini-symposia, and contributed talks on 
the following topics: approximation, optimization, mathematical 
economics and applications. 
Scientific Program: Invited talks: B. Bank (Germany), B. Cornet 
(France), H. Gonska (Germany), ] .B. Hiriart-Urruty (France), H. 
Keiding (Denmark), D. Pallaschke (Germany), V. Totik (Hungary). 
Tutorials: H. Th. Jongen (Germany), On stability and deformation 
in nonlinear optimization; A. ]ofre (Chile), Applications of mathe
matical calculus to the regulation of services on electric power; F. 
Marcellan (Spain). Minisymposia: Special Sessions: D. Filippovitch 
(Guatemala), Theory of Non-competitive Games; Raul Gonzales 
(Guatemala), Optimization Applied to Portfolios; Pablo Olivares 
(Cuba), Introduction to Mathematical Models in Finance. 
Schedule: The conference will take place in Guatemala City at FISICC 
University Francisco Marroquin and the Colonial Museum of the 
University of San Carlos. Lectures start on Monday, March 26, and 
finish on Friday, March 30. The social program of the conference 
starts on Sunday, March 25, with a welcome party. Wednesday 
morning will be devoted to an excursion to Lake Atitlan, after 
an early morning plenary. A banquet is planned at Hotel Santo 
Domingo, Antigua. 
Information: M. Villagran, Facultad de Medicina, Univ. de San Carlos, 
Ciudad Univ. Zona 12, Guatemala City; e-mail: apopt6@usac. edu. gt; 
http://www.ing.usac.edu .gt/apopt6/. 

April 2001 

'' 2 5-26 Workshop on Mathematical Formalisms for RNA Structure, 
Centre de Recherches Mathematiques, Montreal, Quebec, Canada. 
Description: This symposium will explore the current state of the 
art in computational RNA structure and provide a look toward the 
future of the field. 
Organizer: F. Major (Montreal). 
Information: http : I /www. CRM. UMontreal . CA/biomath/. 
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May 2001 

* 28-June 1 Harmonic Morphisms and Harmonic Maps, Centre 
International de Rencontres Mathematiques, Luminy, Marseille, 
France. 
Description: The second international conference primarily dedi· 
cated to harmonic morphisms will be held at the Centre International 
de Rencontres Mathematiques in Luminy, France. Though centered 
on harmonic morphisms, neighboring themes in harmonic maps 
will also be represented with lectures from leading experts. Si.'1ce 
1979 the harmonic morphism bibliography has grown to more than 
170 publications, and the prominence of the subject continues to 
grow, providing rich interactions between harmonic maps, minimal 
surface theory, low dimensional topology, probability theory, and 
theoretical physics. 
Organizing Committee: M. Ville CEcole Polytechnique), E. Loubeau 
(Brest), S. Montaldo (Cagliari). 
Scientific Committee: J Eells (Cambridge), L. Lemaire (Brussels), 
J C. Wood (Leeds). 
Information: For more on the CIRM see: http://www.cirm.univ
mrs. fr 1 indexE. html. If you wish to attend the conference, please 
contact M. Viile at ville@math . polytechnique. fr. Web site: http: 
//beltrami .sc .unica.it/harmor/ . 

june 2001 

* 4-9 Fractals in Graz 2001: Stochastics·Analysis-Dynamics· 
Geometry, Technical University of Graz, Graz, Austria. 
Organizing Committee: M. Barlow (Univ. of British Columbia, 
Vancouver), R. Strichartz (Cornell Univ.), P. Grabner (Technical 
Univ. of Graz), W. Woess (Technical Univ. of Graz), the last two 
being the local organizers. 
Purpose: The purpose of the conference is to bring together 
researchers from various mathematical areas who share a common 
interest in fractal structures, with openmindedness to interaction 
between different fields inside and outside the fractal world. 
Plenary Lectures: R. Bass (Univ. of Connecticut, Storrs), T. Coulhon 
(Univ. de Cergy-Pontoise), K. Falconer (Univ. of St. Andrews), H. 
Furstenberg (Hebrew Univ., Jerusalem), B. Hambly (Univs. of Bristol 
and Oxford), ]. Kigami (Kyoto Univ.), T. Kumagai (Kyoto Univ.), M. 
Lapidus (Univ. of California, Riverside), A. Lasota (Silesian Univ., 
Katowice), M. Mendes-France (Univ. de Bordeaux), A. Teplyaev 
(McMaster Univ., Hamilton). 
Information: http: I /finanz .math. tu-graz . ac . atrfractal/. 
Contact Address: frac tal@weyl . math. tu-graz. ac. at. 

'' 1 8- 23 The Fourth St. Petersburg Workshop on Simulation, St. 
Petersburg State Univ., St. Petersburg, Russia. 
Program: The workshop will be devoted to the development and 
application of mathematical techniques to actual problems in sto· 
chastic simulation and applied statistics, especially in experimental 
design. 
Call for Papers: Original papers on workshop topics are solicited. 
Authors should submit electronic version of papers (no more 
than six pages) to V. Melas using e-mail: v .melas@pobox . spbu . ru. 
Proceedings will be available to the participants at the beginning 
of the workshop. To participate without presentation of a paper, it 
is necessary to send a completed registration form by March 30, 
2001. 
Deadline: Submissions: January 30, 2001. 
Organizers: N. Balakrishnan (Canada), R. Barton (France), W. E. Biles 
(USA), Y. Kashtanov (Russia), V. Melas (Russia), B. L. Nelson (USA), 
W. K. Wong (USA). 
Information: Additional information can be found at the Web site 
http://vega .math.spbu. r u/workshop/2001/. 

'' 23- 30 Intermediate Problems of Model Theory and Universal 
Algebra, ERLOGOL-200 1 , Technical University, Novosibirsk, Russia. 
Organizers: Novosibirsk Technical Univ. (NSTU) and Mathematics 
Inst. of Sib erian Brunch of Russian Academy of Sciences. 
Cochairmen: Prof. A. G. Pinus, Prof. E. A. Palyutin, Prof. K. N. 
Ponomarev. Secretary of the conferen ce is S. V. Sudoplatov. 

Information: http: I /www. nstu. ru/ deps/ algebra/ erlogol/main. 
html. 

july 2001 

'' 16-20 Algorithms for Approximation IV, University of Hudders· 
field, Huddersfield, UK. 
Description: This conference will cover algorithms for the ap
proximation of functions <".nd data, both familiar and novel areas, 
including splines; wavelets; radial basis functions (REFs); complex, 
rational, and spherical approximation; special functions; CAGD; 
applications including neural networks and metrology. There will 
be Special Sessions on various topics such as REFs, metrology, and 
integral equations. 
Deadlines: About 50 contributed papers are sought and 1-2-page 
abstracts should be submitted by December 31, 2000. 
Invited Speakers: M. Buhmann (Giessen, Germany), M.G. Cox (NPL, 
UK), K. Driver (Witwatersrand, SA), M. Floater (SINTEF, Norway), T. 
Goodman (Dundee, UK), W. Light (Leicester, UK), C. A. Micchelli 
(Albany & IBM, USA), L. Nielsen (DIFM, Lyngby), G. Plonka (Duisburg, 
Germany), T. Poggio (MIT, USA), L. L. Schumaker (Vanderbilt, USA), 
G. A. Watson (Dundee, UK). 
Registration and Information: Conference Web site: http : I I 
helios. hud. ac. uk/a4a4/, conference e-mail: a4a4@hud. ac. uk. Ex· 
press an interest or register on the Web site, or contact by e-mail 
if you wish to offer a Special Session. Postal address: ]. C. Mason, 
School of Computing and Mathematics, University of Huddersfield, 
Queensgate, Huddersfield HDl 3DH, UK. 

* 22- 28 International Nearring and Nearfield Conference, James 
Madison University, Harrisonburg, Virginia. 
Organizers: C. Lyons and G. Peterson. 
Information: James Madison University will be the host of the next 
meeting of this biennial conference. Contact either ofthe organizers, 
C. Lyons ( lyonsscg@jmu. edu) or G. Peterson ( peterson@jmu. edu) 
for information. A Web site for the conference is being developed 
and will be updated with additional information as the conference 
draws nearer. A link to this Web site when it becomes available will 
be found at http: I / www .math. j mu. edu/ happenings / . 

August 2001 

'' 27-31 8th International Conference on Differential Geometry 
and Its Applications, Silesian University in Opava, Opava, Czech 
Republic. 
Information: http : I /8icdga . math. slu . cz/. 

The following new announcements will not be repeated until 
the criteria in the next to the last paragraph at the bottom of 
the first page of this section are met. 

October 2001 

'' 1- 5 International Conference on Numerical Algorithms, dedi· 
cated to Claude Brezinski on the occasion of his 60th birthday, 
Marrakesh, Morocco. 
Program: An international conference to celebrate the 60th birth· 
day of Claude Brezinski and the lOth anniversary of the journal 
Numerical Algorithms that he founded in 1991 and where contrib· 
uted papers will be published. The themes of the conference will 
cover all aspects of numerical analysis, in particular those that are 
related to numerical algorithms. 
Information and Registration: A Web site containing all the 
information about this conference can be found at http: I /www
lmpa . uni v-li ttoral. fr r na2001/. If interested in participating, 
please respond to this address: na2001@lmpa . uni v- li ttoral. fr. 

August 2002 

* 20-28 ICM-2002, Beijing, China. 
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Mathematics Calendar 

Description: The Organizing Committee is pleased to announce 
that the next International Congress of Mathematicians will take 
place in Beijing, People's Republic of China, from Tuesday, August 
20, through Wednesday, August 28, 2002. It will be held under 
the auspices of the International Mathematical Union (IMU) and 
sponsored by many other institutions. 
Mathematical Program: Responsibility for the scientific program 
lies with the Program Committee appointed by IMU. There will 
be one-hour Plenary Lectures covering recent developments in the 
major areas of mathematics and forty-five-minute Invited Lectures 
in nineteen sections. 

Every registered participant (traditionally called Ordinary 
Member) of the Congress will have the opportunity to give a short 
presentation, either during a poster session or in the form of a 
fifteen-minute lecture. A formal call for such presentations will 
be issued in the Second Announcement. Informal mathematical 
seminars may be organized at the initiative of groups of participants. 
English, French, German, and Russian are the official languages of 
the Congress. 

All Plenary and Invited Lectures will be published in the 
Proceedings of ICM2002; after the Congress, a complimentary copy 
of these Proceedings will be sent to each Ordinary Member. Abstracts 
of all lectures and of all short presentations will be distributed free 
of charge to Ordinary Members at Congress check-in. 
Awards: The Fields Medals and the NevanlinnaPrize will be awarded 
during the Opening Ceremony on the first day of the Congress. 
Information: Up-to-date information about all aspects ofiCM2002 is 
available on the Following Web site: http: I /www . iem2002 . org. en/. 
This includes information about registration, abstract submission, 
etc. Correspondence should be directed to: iem2002<0beij ing. 
iem2002. ae. en. Forms. for registration and accommodation re
quests will be made available on the ICM2002 server in January 
2002. 

OCTOBER 2000 NOTICES OF THE AMS 1147 



New Publications 
Offered by the AMS 

Algebra and Algebraic 
Geometry 

Combinatorial and 
Computational Algebra 

KaiYuenChan 
Alexondel A. Mikho1ev 

Mon-KeungSiu 
Jie-ToiYu 

Efim ! Zelmonov 
Editors 

Combinatorial and 
Computational 
Algebra 
Kai Yuen Chan, Alexander A. 
Mikhalev, Man-Keung Siu, and 
Jie-Tai Yu, University of Hong 
Kong, China, and Efim I. 
Zelmanov, Yale University, 
New Haven, CT, Editors 

This volume presents articles based 
on the talks at the International Conference on Combinatorial 
and Computational Algebra held at the University of Hong 
Kong (China). The conference was part of the Algebra Program 
at the Institute of Mathematical Research and the Mathematics 
Department at the University of Hong Kong. Topics include 
recent developments in the following areas: combinatorial and 
computational aspects of group theory, combinatorial and 
computational aspects of associative and nonassociative alge
bras, automorphisms of polynomial algebras and the Jacobian 
conjecture, and combinatorics and coding theory. 

This volume can serve as a solid introductory guide for 
advanced graduate students, as well as a rich and up-to-date 
reference source for contemporary researchers in the field. 

This item will also be of interest to those working in applica
tions. 

Contents: Combinatorial and computational aspects of group 
theory: E. Aljadeff and A. R. Magid, Deformations and liftings 
of representations; A. Yu. Ol'shanskii and M. V. Sapir, Embed
dings of relatively free groups into finitely presented groups; 
A. Shalev, Fixed point ratios, character ratios, and Cayley 
graphs; Combinatorial and computational aspects of associative 
and nonassociative algebras: L. A. Bokut, Y. Fong, and W.-F. Ke, 
Grobner-Shirshov bases and composition lemma for associative 
conformal algebras: An example; Y. Fong, Derivations in near
ring theory; A. A. Mikhalev and J.-T. Yu, Automorphic orbits of 
elements of free algebras with the Nielsen-Schreier property; 
A. V. Mikhalev and I. A. Pinchuk, Universal central extensions 
of the matrix lie superalgebras sl( m, n, A); G. F. Pilz, The 
useful world of one-sided distributive systems; E. Zelmanov, 

On the structure of conformal algebras; Automorphisms of poly
nomial algebras and the Jacobian conjecture: L. A. Campbell, 
Unipotent Jacobian matrices and univalent maps; V. Drensky 
and J.-T. Yu, Automorphisms and coordinates of polynomial 
algebras; A. van den Essen, On Bass' inverse degree approach 
to the Jacobian conjecture and exponential automorphisms; 
A. van den Essen and P. van Rossum, A note on possible coun
terexamples to the Abhyankar-Sathaye conjecture constructed 
by Shpilrain and Yu; W. D. Neumann and P. G. Wightwick, 
Algorithms for polynomials in two variables; V. Shpilrain and 
J.-T. Yu, Peak reduction technique in commutative algebra: A 
survey; D. Wright, Reversion, trees, and the Jacobian conjecture; 
Combinatorics and coding theory: W.-C. W. Li, Various construc
tions of good codes; M.-K. Siu, Combinatorics and algebra: A 
medley of problems? A medley of techniques? 

Contemporary Mathematics, Volume 264 

November 2000, approximately 304 pages, Softcover, ISBN 0-
8218-1984-4, LC 00-059345, 2000 Mathematics Subject 
Classification: 05-06, 08-06, 12-06, 13-06, 14-06, 17-06, 
20-06, 26-06, 68-06, 94-06, Individual member $45, List $75, 
Institutional member $60, Order code CONM/ 264N 

Supplementary Reading 

Local Analytic 
Geometry 
Basic Theory and 
Applications 
Theo de Jong, Universitiit des 
Saarlandes, Saarbrii.cken, 
Germany, and Gerhard Pfister, 
Universitiit Kaiserslautern, 
Germany 

A publication of the Vieweg Verlag. 

This volume presents the basic tools of algebra and analytic 
geometry, including the Weierestrag Division Theorem, the 
Nullstellensatz, dimension theory, normalization, and further 
topics. As applications, fundamental facts of singularity theory 
are presented. 

Chapter 1 discusses the necessary algebra, assuming a basic 
background in linear algebra and abstract algebra, including 
some Galois theory. Chapter 2 deals with the basics of affine 
algebraic geometry up to Hilbert's Nullstellensatz and decom
position into irreducible components. Chapter 3 addresses the 
corresponding basics for local analytic geometry, assuming 

1148 NOTICES OF THE AMS VOLUME 47, NUMBER 9 



knowledge of the theory of holomorphic functions in one vari
able. Chapter 4 is written from the point of view of local 
analytic geometry, yet also can apply to affine algebraic geom
etry. 

As application to the general theory, Chapter 5 studies the 
simplest germs of local analytic spaces: plane curve singulari
ties. Topics include Puiseux expansion, semigroups of curves, 
and resolutions of plane curve singularities. 

The remaining chapters discuss topics not usually found in 
books on local analytic geometry. Chapter 6 addresses the 
behavior of numerical invariants of curves in families; Chapter 
7, standard bases. Chapter 8 is devoted to approximation theo
rems and Chapter 9, the classification of simple hypersurface 
singularities. The concluding Chapter 10 gives as application 
of Grauert's Approximation Theorem, a proof of the existence 
of a semi-universal deformation of an isolated singularity. 

The authors give full proofs of all statements in the book or 
present them as exercises with sufficient hints. Prerequisites 
include basic algebra, analysis, and function theory. The 
volume can be used by advanced undergraduates and graduate 
students for course study, seminars, or as a reference source 
for research papers in algebraic and analytic geometry. 
The AMS is exclusive distributor in North America, and non-exclusive 
distributor worldwide except in Germany, Switzerland, Austria, and 
Japan. 

Contents: Algebra; Affine algebraic geometry; Basics of analytic 
geometry; Further development of analytic geometry; Plane 
curve singularities; The principle of conservation of number; 
Standard bases; Approximation theorems; Classification of 
simple hypersurface singularities; Deformations of singulari
ties; Bibliography; Index. 

Vieweg Advanced Lectures in Mathematics 

June 2000, 382 pages, Softcover, ISBN 3-528-03137-9, 2000 
Mathematics Subject Classification: 32Bxx, All AMS members 
$53, List $59, Order code VWALM/ 7N 

Proper Maps 
ofToposes 

I. Moerdijk 
J . J. C. Vermeulen 

Proper Maps of 
Toposes 
I. Moerdijk, Utrecht University, 
Netherlands, and J. J. C. 
Vermeulen, University of Cape 
Town, Rondebusch, South 
Africa 

Contents: Introduction; Proper maps; 
Separated maps; Tidy maps; Strongly 
separated maps; Relatively tidy maps 

and lax descent; References. 

Memoirs of the American Mathematical Society, Volume 148, 
Number 705 

November 2000, 108 pages, Softcover, ISBN 0-8218-2168-7, 
2000 Mathematics Subject Classification: 18B25, 18Fl0, 22A22, 
Individual member $26, List $43, Institutional member $34, 
Order code MEM0/ 148/ 705N 

New Publications Offered by the AMS 

MEJY!91RS 
•\mcri~ll n M.tltemullcal So~lety 

On Natural Coalgebra 
Decompositions 

of Tensor Algebras and 
Loop Suspensions 

Paul Sellck 
JleWu 

On Natural Coalgebra 
Decompositions of 
Tensor Algebras and 
Loop Suspensions 
Paul Selick, University of 
Toronto, ON, Canada, and 
Jie Wu, National University of 
Singapore 

This item will also be of interest to 
those working in geometry and topology. 

Contents: Introduction; Natural coalgebra transformations of 
tensor algebras; Geometric realizations and the proof of 
Theorem 1.3; Existence of minimal natural coalgebra retracts 
of tensor algebras; Some lemmas on coalgebras; Functorial 
version of the Poincare-Birkhoff-Whitt theorem; Projective 
k(Sn)-submodules ofLie(n); The functor Amin over a field of 
characteristic p > 0; Proof of Theorems 1.1 and 1.6; The 
functor L~ and the associated k(~n) -module Lie' (n) ; Exam
ples; References. 

Memoirs of the American Mathematical Society, Volume 148, 
Number 701 

November 2000, 109 pages, Softcover, ISBN 0-8218-2110-5, 
LC 00-059369, 2000 Mathematics Subject Classification: SSP35, 
SSP45, 20C30, 16W30, 17B01; 17BSO, 17B70, Individual 
member $26, List $43, Institutional member $34, Order code 
MEM0/ 148/ 701N 

Analysis 
Supplementary Readmg 

Function Theory in 
Several Complex 
Variables 
Toshio Nishino, Kyushu 
University, Fukuoka, japan 

Kiyoshi Oka, at the beginning of his 
research, regarded the collection of 
problems which he encountered in the 
study of domains of holomorphy as 
large mountains which separate today 

and tomorrow. Thus, he believed that there could be no essen
tial progress in analysis without climbing over these mountains 
. .. this book is a worthwhile initial step for the reader in order to 
understand the mathematical world which was created by 
Kiyoshi Oka. 

-From the Preface 

This book explains results in the theory of functions of several 
complex variables which were mostly established from the late 
nineteenth century through the middle of the twentieth 
century. In the work, the author introduces the mathematical 
world created by his advisor, Kiyoshi Oka. 

In this volume, Oka's work is divided into two parts. The first 
is the study of analytic functions in univalent domains in en. 
Here Oka proved that three concepts are equivalent: domains 
of holomorphy, holomorphically convex domains, and pseudo
convex domains; and moreover that the Poincare problem, the 
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New Publications Offered by the AMS 

Cousin problems, and the Runge problem, when stated prop
erly, can be solved in domains of holomorphy satisfying the 
appropriate conditions. The second part of Oka's work estab
lished a method for the study of analytic functions defined in 
a ramified domain over en in which the branch points are 
considered as interior points of the domain. Here analytic 
functions in an analytic space are treated, which is a slight 
generalization of a ramified domain over en. 
In writing the book, the author's goal was to bring to readers a 
real understanding of Oka's original papers. This volume is an 
English translation of the original Japanese edition, published 
by the University of Tokyo Press (Japan). It would make a suit
able course text for advanced graduate level introductions to 
several complex variables. 

Contents: Fundamental theory: Holomorphic functions and 
domains of holomorphy; Implicit functions and analytic sets; 
The Poincare, Cousin, and Runge problems; Pseudoconvex 
domains and pseudoconcave sets; Holomorphic mappings; 
Theory of analytic spaces: Ramified domains; Analytic sets and 
holomorphic functions; Analytic spaces; Normal pseudoconvex 
spaces; Bibliography; Index. 

Translations of Mathematical Monographs 

December 2000, approximately 450 pages, Hardcover, 
ISBN 0-8218-0816-8, LC 00-058292, 2 000 Mathematics Subject 
Classification: 32A05, 32A10, 32B15, 32C20, 32C22, 32C55, 
32D05, 32£10, 32£40, 32U05, Individual member $77, 
list $129, Institutional member $103, Order code 
MMONO-NISIDNON 

Applications 

Analysis of Communica tion 
Networks: Call Centres, 
Tra ffic and Performance 

David R. McDon ald 
Stephen R. E. Turner 

Editors 

Analysis of 
Communication 
Networks: Call 
Centres, Traffic and 
Performance 
David R. McDonald, University 
of Ottawa, ON, Canada, and 
Stephen R. E. Turner, 
University of Cambridge, 
England, Editors 

This volume consists of the proceedings of the Workshop on 
Analysis and Simulation of Communication Networks held at 
The Fields Institute (Toronto). The workshop was divided into 
two main themes, entitled "Stability and Load Balancing of a 
Network of Call Centres" and "Traffic and Performance". 

The call center industry is large and fast-growing. In order to 
provide top-notch customer service, it needs good mathemat
ical models. The first part of the volume focuses on 
probabilistic issues involved in optimizing the performance of 
a call center. While this was the motivating application, many 
of the papers are also applicable to more general distributed 
queueing networks. 

The second part of the volume discusses the characterization 
of traffic streams and how to estimate their impact on the 
performance of a queueing system. The performance of queues 
under worst-case traffic flows or flows with long bursts is 

treated. These studies are motivated by questions about buffer 
dimensioning and call admission control in ATM or IP 
networks. 

This volume will serve researchers as a comprehensive, state
of-the-art reference source on developments in this rapidly 
expanding field. 

Contents: A. R. Ward and W. Whitt, Predicting response times 
in processor-sharing queues; D. A. Stanford and W. K. Grass
mann, Bilingual server call centres; R. J. Williams, On dynamic 
scheduling of a parallel server system with complete resource 
pooling; Y. C. Teh, Dynamic scheduling for queueing networks 
derived from discrete-review policies; S. R. E. Turner, Large 
derviations for join the shorter queue; D. R. McDonald and 
S. R. E. Turner, Comparing load balancing algorithms for 
distributed queueing networks; P. W. Glynn and A. J. Zeevi, 
Estimating tail probabilities in queues via extremal statistics; 
G. Kesidis and T. Konstantopoulos, Extremal traffic and 
worst-case performance for queues with shaped arrivals; 
D. J. Daley and R. A. Vesilo, Long range dependence of inputs 
and outputs of some classical queues; S. Grishechkin, 
M. Devetsikiotis, I. Lambadaris, and C. Hobbs, On ' cata
strophic' behavior of queueing networks. 

Fields Institute Communications, Volume 28 

October 2000, 200 pages, Hardcover, ISBN 0-8218-1991-7, 
LC 00-059371, 2000 Mathematics Subject Classification: 60-06, 
90Bxx, Individual member $45, list $75, Institutional member 
$60, Order code FIC/ 28N 

General and 
Interdisciplinary 

Lectures on Mathematics 
Felix Klein 

M•Eiii11 

It is a noble example that Professor Klein has set all ages of 
mathematicians that, beginning his activity at a time when the 
contributions of the immediate past were so rich and so unre
lated, he was able to uncover the essential bonds that connect 
them and to discern the fields to whose development the new 
methods were best adapted ... His instinct for that which is vital 
in mathematics is sure, and the light with which his treatment 
illumines the problems here considered may well serve as a 
guide for the youth who is approaching the study of the prob
lems of a later day. 

-William F. Osgood, President of the AMS, 1905-1906 

In the late summer of 1893, following the Congress of Mathe
maticians held in Chicago, Felix Klein gave two weeks of 
lectures on the current state of mathematics. Rather than 
offering a universal perspective, Klein presented his personal 
view of the most important topics of the time. It is remarkable 
how most of the topics continue to be important today. Origi
nally published in 1893 and republished by the AMS in 1911, 
we are pleased to bring this work into print once more with 
this new edition. 

Klein begins by highlighting the works of Clebsch and of lie. In 
particular, he discusses Clebsch's work on Abelian functions 
and compares his approach to the theory with Riemann's more 
geometrical point of view. Klein devotes two lectures to 
Sophus lie, focussing on his contributions to geometry, 
including sphere geometry and contact geometry. 
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Klein's ability to connect different mathematical disciplines 
clearly comes through in his lectures on mathematical develop
ments. For instance, he discusses recent progress in 
non-Euclidean geometry by emphasizing the connections to 
projective geometry and the role of transformation groups. In 
his descriptions of analytic function theory and of recent work 
in hyperelliptic and Abelian functions, Klein is guided by 
Riemann's geometric point of view. He discusses Galois theory 
and solutions of algebraic equations of degree five or higher by 
reducing them to normal forms that might be solved by non
algebraic means. Thus, as discovered by Hermite and 
Kronecker, the quintic can be solved "by elliptic functions" . 
This also leads to Klein's well-known work connecting the 
quintic to the group of the icosahedron. 

Klein expounds on the roles of intuition and logical thinking in 
mathematics. He reflects on the influence of physics and the 
physical world on mathematics and, conversely, on the influ
ence of mathematics on physics and the other natural sciences. 
The discussion is strikingly similar to today's discussions 
about "physical mathematics". 

There are a few other topics covered in the lectures which are 
somewhat removed from Klein's own work. For example, he 
discusses Hilbert's proof of the transcendence of certain types 
of numbers (including rr and e), which Klein finds much 
simpler than the methods used by lindemann to show the 
transcendence of rr. Also, Klein uses the example of quadratic 
forms (and forms of higher degree) to explain the need for a 
theory of ideals as developed by Kummer. 

Klein's look at mathematics at the end of the 19th Century 
remains compelling today, both as history and as mathematics. 
It is delightful and fascinating to observe from a one-hundred 
year retrospect, the musings of one of the masters of an earlier 
era. 

Contents: Lecture 1.: Clebsch; Lecture 11.: Sophus Lie; Lecture 
Ill.: Sophus Lie; Lecture IV.: On the real shape of algebraic 
curves and surfaces; Lecture V.: Theory of functions and geom
etry; Lecture VI.: On the mathematical character of 
space-intuition and the relation of pure mathematics to the 
applied sciences; Lecture VII.: The transcendency of the 
numbers e and rr; Lecture VIII.: Ideal numbers; Lecture IX.: The 
solution of higher algebraic equations; Lecture X.: On some 
recent advances in hyperelliptic and Abelian functions; Lecture 
XI.: The most recent researches in non-Euclidean geometry; 
Lecture XII.: The study of mathematics at Gottingen; The devel
opment of mathematics at the German Universities. 

AMS Chelsea Publishing 

October 2000, 109 pages, Hardcover, ISBN 0-8218-2733-2, 
LC 00-058295, 2000 Mathematics Subject Classification: 01A55, 
01A73, 11-XX, 13-XX, 14-XX, 22Exx, 33-XX, 34-XX, 34Mxx, 
35-XX, 51Ml0, 53Axx, 53Dxx, All AMS members $17, List $19, 
Order code CHEL/339.HN 

New Publications Offered by the AMS 

Geometry and Topology 
Recommended Text 

A Course in 
Differential 
Geometry 
Thierry Aubin, University of 
Paris, France 

This textbook for second-year grad
uate students is intended as an 
introduction to differential geometry 
with principal emphasis on 
Riemannian geometry. Chapter I 

explains basic definitions and gives the proofs of the impor
tant theorems of Whitney and Sard. Chapter II deals with 
vector fields and differential forms. Chapter III addresses inte
gration of vector fields and p-plane fields. Chapter IV develops 
the notion of connection on a Riemannian manifold considered 
as a means to define parallel transport on the manifold. The 
author also discusses related notions of torsion and curvature 
and gives a working knowledge of the covariant derivative. ' 
Chapter V specializes on Riemannian manifolds by deducing 
global properties from local properties of curvature, the final 
goal being to determine the manifold completely. Chapter VI 
explores some problems in PDEs suggested by the geometry of 
manifolds. 

The author is well-known for his significant contributions to 
the field of geometry and PDEs-particularly for his work on 
the Yamabe problem-and for his expository accounts on the 
subject. 

The text contains many problems and solutions, permitting the 
reader to apply the theorems and to see concrete develop
ments of the abstract theory. 

This item will also be of interest to those working in analysis. 

Contents: Background material; Differentiable manifolds; 
Tangent space; Integration of vector fields and differential 
forms; Linear connections; Riemannian manifolds; The Yamabe 
problem- An introduction to research; Bibliography; Subject 
index; Notation. 

Graduate Studies in Mathematics, Volume 27 

December 2000, approximately 208 pages, Hardcover, ISBN 0-
8218-2709-X, LC 00-058275, 2000 Mathematics Subject 
Classification: 53B05, 53C05, 53C22, 53C40, 58A17, 58C05, 
58C25, 58C35, 58}05, All AMS members $28, List $35, Order 
code GSM/ 27N 
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Methods of 
Information 
Geometry 
Shun-ichi Amari, RIKEN 
Brain Science Institute, 
Saitama, Japan, and 
Hiroshi Nagaoka, University of 
Electro-Communications, 
Tokyo, Japan 

Information geometry provides the mathematical sciences with 
a new framework of analysis. It has emerged from the investi
gation of the natural differential geometric structure on 
manifolds of probability distributions, which consists of a 
Riemannian metric defined by the Fisher information and a 
one-parameter family of affine connections called the()(
connections. The duality between the ()(-connection and the 
(-()()-connection together with the metric play an essential role 
in this geometry. This kind of duality, having emerged from 
manifolds of probability distributions, is ubiquitous, appearing 
in a variety of problems which might have no explicit relation 
to probability theory. Through the duality, it is possible to 
analyze various fundamental problems in a unified perspec
tive. 

The first half of this book is devoted to a comprehensive intro
duction to the mathematical foundation of information 
geometry, including preliminaries from differential geometry, 
the geometry of manifolds or probability distributions, and the 
general theory of dual affine connections. The second half of 
the text provides an overview of wide areas of applications, 
such as statistics, linear systems, information theory, quantum 
mechanics, convex analysis, neural networks, and affine differ
ential geometry. The book will serve as a suitable text for a 
topics course for advanced undergraduates and graduate 
students. 
This volume is copublished by the AMS and Oxford University Press. 
The AMS has exclusive distribution rights in North America. AMS 
members in Europe may purchase the book from the AMS. Both the 
AMS and OUP have worldwide distribution rights. 

Contents: Elementary differential geometry; The geometric 
structure of statistical models; Dual connections; Statistical 
inference and differential geometry; The geometry of time 
series and linear systems; Multiterminal information theory 
and statistical inference; Information geometry for quantum 
systems; Miscellaneous topics; Guide to the bibliography; Bibli
ography; Index. 

Translations of Mathematical Monographs 

November 2000, approximately 208 pages, Hardcover, ISBN 0-
8218-0531-2, LC 00-059362, 2000 Mathematics Subject 
Classification: OOA69, 53-02, 53B05, 53A15, 62-02, 62F05, 
62Fl2, 93C05, 81Q70, 94A15, Individual member $33, List 
$55, Institutional member $44, Order code MMONO-AMARIN 

Equivariant E-Theory 
for c *-Algebras 

ErtkGuentner 
Nigel Hlgson 
JodyTrout 

Equivariant £-Theory 
for C*-Algebras 
Erik Guentner, Indiana 
University-Purdue University 
Indianapolis, Nigel Higson, 
Pennsylvania State University, 
University Park, and Jody 
Trout, Dartmouth College, 
Hanover, NH 

This item will also be of interest to 
those working in algebra and algebraic geometry. 

Contents: Introduction; Asymptotic morphisms; The homotopy 
category of asymptotic morphisms; Functors on the homotopy 
category; Tensor products and descent; C* -algebra extensions; 
E -theory; Cohomological properties; Proper algebras; Stabiliza
tion; Assembly; The Green-Julg theorem; Induction and 
compression; A generalized Green-Julg theorem; Application to 
the Baum-Connes conjecture; Concluding remarks on assembly 
for proper algebras; References. 

Memoirs of the American Mathematical Society, Volume 148, 
Number 703 

November 2000, 86 pages, Softcover, ISBN 0-8218-2116-4, 
LC 00-059366, 2000 Mathematics Subject Classification: 19K35, 
46L80; 22D25, Individual member $25, List $42, Institutional 
member $34, Order code MEM0/ 148/ 703N 

Recommended Text 

C*-Algebras and 
Elliptic Operators in 
Differential Topology 
Yu. P. Solovyov and 
E. V. Troitsky, Moscow State 
University, Russia 

The aim of this book is to present 
some applications of functional 
analysis and the theory of differential 
operators to the investigation of topo

logical invariants of manifolds. 

The main topological application discussed in the book 
concerns the problem of the description of homotopy-invariant 
rational Pontryagin numbers of non-simply connected mani
folds and the Novikov conjecture of homotopy invariance of 
higher signatures. The definition of higher signatures and the 
formulation of the Novikov conjecture are given in Chapter 3. 
In this chapter, the authors also give an overview of different 
approaches to the proof of the Novikov conjecture. First, there 
is the Mishchenko symmetric signature and the generalized 
Hirzebruch formulae and the Mishchenko theorem of homo
topy invariance of higher signatures for manifolds whose 
fundamental groups have a classifying space, being a complete 
Riemannian non-positive curvature manifold. Then the authors 
present Solovyov's proof of the Novikov conjecture for mani
folds with fundamental group isomorphic to a discrete 
subgroup of a linear algebraic group over a local field, based 
on the notion of the Bruhat-Tits building. Finally, the authors 
discuss the approach due to Kasparov based on the operator 
KK-theory and another proof of the Mishchenko theorem. In 
Chapter 4, they outline the approach to the Novikov conjecture 
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due to Cannes and Moscovici involving cyclic homology. That 
allows one to prove the conjecture in the case when the funda
mental group is a (Gromov) hyperbolic group. 

The text provides a concise exposition of some topics from 
functional analysis (for instance, C* -Hilbert modules, K-theory 
or C* -bundles, Hermitian K-theory, Fredholm representations, 
KK -theory, and functional integration) from the theory of 
differential operators (pseudodifferential calculus and Sobolev 
chains over C* -algebras), and from differential topology (char
acteristic classes). 

The book explains basic ideas of the subject and can serve as a 
course text for an introduction to the study of original works 
and special monographs. 

This item will also be of interest to those working in analysis. 

Contents: C* -algebras and K-theory; Index theorems; The 
higher signatures; Noncommutative differential geometry; 
Bibliography; Index. 

Translations of Mathematical Monographs 

November 2000, approximately 232 pages, Hardcover, ISBN 0-
8218-1399-4, 2000 Mathematics Subject Classification: 46Lxx; 
19K56, 35S05, 47G30, 57R99, Individual member $51, List $85 , 
Institutional member $68, Order code MMONO-SOLOVIEVN 

Logic and Foundations 

Analytic Quotients 
Theory of Liftings for 
Quotients over Analytic 
Ideals on the Integers 
Ilijas Farah, York University, 
Toronto, ON, Canada 

Contents: Introduction; Baire-measur
able homomorphisms of analytic 
quotients; Open coloring axiom and 
uniformization; Homomorphisms of 

analytic quotients under OCA; Weak extension principle; Gaps 
and limits in analytic quotients; Bibliography; Index; Index of 
special symbols. 

Memoirs of the American Mathematical Society, Volume 148, 
Number 702 

November 2000, 177 pages, Softcover, ISBN 0-8218-2117-2, 
LC 00-059368, 2000 Mathematics Subject Classification: 03E50, 
03E65, 03G05, 03E15, 06E05, 28A05, 54040, 54C05, Individual 
member $31, List $51, Institutional member $41, Order code 
MEM0/148/702N 

Previously Announced Publications 

Number Theory 

The Second Chinburg 
Conjecture for 
Quaternion Fields 
Jeff Hooper, University of 
Durham, UK, Victor Snaith, 
University of Southampton, UK, 
and Min van Tran, A C Nielsen 
Vietnam-Tecasin Business 
Centre, Ho Chi Minh City 

Contents: Introduction; Class-groups of group-rings; The evalu
ation of [X] ; Quaternion fields over 02; The invariant in Cases 
A, B and C; The evaluation of [M] ; The conjecture in Cases A, 
B and C; Epilogue; Bibliography; Index. 

Memoirs of the American Mathematical Society, Volume 148, 
Number 704 

November 2000, 144 pages, Softcover, ISBN 0-8218-2164-4, 
2000 Mathematics Subject Classification: 11R33; 11M06, 11R23, 
11R34, 11R65, 11R70, 11S25, 11S31, 11S40, 12G05, 16G99, 
16H05, 19A31, 19099, 19F27, 20]06, Individual member $26, 
List $44, Institutional member $35, Order code 
MEM0/148/704N 

Previously Announced 
Publications 

New Series from the AMS! 
The AMS is pleased to present this important series, the 
Courant Lecture Notes, copublished by the AMS and the 
Courant Institute of Mathematical Sciences at New York 
University (New York City). Books in this series offer cutting
edge research in mathematics and theoretical computer 
science. Most of the volumes are written by the faculty and 
visitors and originate from graduate courses and minicourses 
offered at the institute. 

Independent Study 

Elliptic Partial Differential Equations 
Qing Han, Universily of Notre Dame, IN, and 
Fanghua lin, New York Universily, Courant Institute, NY 

This volume is based on PDE courses given by the authors at 
the Courant Institute and at the University of Notre Dame (IN). 
Presented are basic methods for obtaining various a priori esti
mates for second-order equations of elliptic type with 
particular emphasis on maximal principles, Harnack inequali
ties, and their applications. The equations considered in the 
book are linear, however, the presented methods also apply to 
nonlinear problems. 

Titles in this series are copublished with the Courant Institute of Mathe
matical Sciences at New York University. 

Courant Lecture Notes, Volume 1 

August 2000, 123 pages, Softcover, ISBN 0-8218-2691-3, LC 00-
044151, 2000 Mathematics Subject Classification: 35-XX, All 
AMS members $16, List $20, Order code CLN/lRTOlO 
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Previously Announced Publications 

Recommended Text 

An Introduction to Symplectic Geometry 
Rolf Berndt, University of Hamburg, Germany 

Symplectic geometry is a central topic of current research in 
mathematics. Indeed, symplectic methods are key ingredients 
in the study of dynamical systems, differential equations, alge
braic geometry, topology, mathematical physics and 
representations of lie groups. 

This book is a true introduction to symplectic geometry, 
assuming only a general background in analysis and familiarity 
with linear algebra. It starts with the basics of the geometry of 
symplectic vector spaces. Then, symplectic manifolds are 
defined and explored. In addition to the essential classic 
results, such as Darboux's theorem, more recent results and 
ideas are also included here, such as symplectic capacity and 
pseudoholomorphic curves. These ideas have revolutionized 
the subject. The main examples of symplectic manifolds are 
given, including the cotangent bundle, Kahler manifolds, and 
coadjoint orbits. Further principal ideas are carefully exam
ined, such as Hamiltonian vector fields, the Poisson bracket, 
and connections with contact manifolds. 

Berndt describes some of the close connections between 
symplectic geometry and mathematical physics in the last two 
chapters of the book. In particular, the moment map is defined 
and explored, both mathematically and in its relation to 
physics. He also introduces symplectic reduction, which is an 
important tool for reducing the number of variables in a phys
ical system and for constructing new symplectic manifolds 
from old. The final chapter is on quantization, which uses 
symplectic methods to take classical mechanics to quantum 
mechanics. This section includes a discussion of the Heisen
berg group and the Weil (or metaplectic) representation of the 
symplectic group. 

Several appendices provide background material on vector 
bundles, on cohomology, and on lie groups and lie algebras 
and their representations. 

Berndt's presentation offers a clear and concise introduction to 
the major methods and applications of the subject, and 
requires only a minimum of prerequisites. This book would be 
an excellent text for a graduate course or as a source for 
anyone who wishes to learn about symplectic geometry. 

Graduate Studies in Mathematics, Volume 26 

October 2000, approximately 224 pages, Hardcover, ISBN 0-
8218-2056-7, LC 00-033139, 2000 Mathematics Subject 
Classification: 53C15, 53Dxx, 20G20, 81S10, All AMS members 
$29, List $36, Order cod e GSM/26RT010 

Recommended Text 

Groups and Geometric Analysis 
Integral Geometry, Invariant Differential 
Operators, and Spherical Functions 
Sigurdur Helgason, Massachusetts Institute of 
Technology, Cambridge 
From reviews of the original edition ... 

The book is excellent both as a text and as a reference work; it 
will clearly become another instant classic. 

- American Scientist 

This volume makes an excellent companion to the author's 
Differential Geometry, lie Groups, and Symmetric Spaces, 
putting to work many of the abstract concepts developed in the 
earlier volume. The introductory material and large number of 
exercises (with answers!) will make the book quite appropriate 
for students. Researchers will find numerous useful references 
on geometric analysis, along with proofs, connections with other 
parts of mathematics, and valuable historical remarks. 

This book, like the author's previous work on differential geom
etry, will no doubt inspire considerable further research and 
become the standard text on the subjects it covers. 

-Mathematical Reviews 

Few treatises today can lay claim to being "aere perennius", but 
all of Helgason's books certainly do with a vengeance ... [He] 
sets a model of style and clarity that has not been matched 
since Enriques's Geometria proiettiva. This is the kind of mathe
matics that will live forever. 

-Bulletin of Mathematical Books 

A most valuable contribution to Lie theory and to the interplay 
between geometry and analysis. It is remarkable that the beau
tiful theory in Chapter W can be presented in a textbook form 
with complete proofs. 

-Bulletin of the London Mathematical Society 

The diversity of subjects treated is great. Nevertheless the author 
has managed to achieve coherence of presentation by clearly 
putting forward a few main themes and basic problems. The 
first third of the book is suitable as a text for beginning graduate 
students; the book is also an excellent source of reference for 
experts. No doubt it will become a new standard in the field. 

-CWI Quarterly 

This volume, the second of Helgason's impressive three books 
on Lie groups and the geometry and analysis of symmetric 
spaces, is an introduction to group-theoretic methods in 
analysis on spaces with a group action. 

The first chapter deals with the three two-dimensional spaces 
of constant curvature, requiring only elementary methods and 
no lie theory. It is remarkably accessible and would be suitable 
for a first-year graduate course. The remainder of the book 
covers more advanced topics, including the work of Barish
Chandra and others, but especially that of Helgason himself. 
Indeed, the exposition can be seen as an account of the 
author 's tremendous contributions to the subject. 

Chapter I deals with modern integral geometry and Radon 
transforms. The second chapter examines the interconnection 
between Lie groups and differential operators. Chapter lV 
develops the theory of spherical functions on semisimple Lie 
groups with a certain degree of completeness, including a 
study of Harish-Chandra's c-function. The treatment of 
analysis on compact symmetric spaces (Chapter V) includes 
some finite-dimensional representation theory for compact Lie 
groups and Fourier analysis on compact groups. Each chapter 
ends with exercises (with solutions given at the end of the 
book!) and historical notes. 

This book, which is new to the AMS publishing program, is an 
excellent example of the author's well-known clear and careful 
writing style. It has become the standard text for the study of 
spherical functions and invariant differential operators on 
symmetric spaces. 

Sigurdur Helgason was awarded the Steele Prize for Groups 
and Geometric Analysis and the companion volume, Differen
tial Geometry, Lie Groups and Symmetric Spaces. 
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This item will also be of interest to those working in geometry 
and topology and algebra and algebraic geometry. 

Mathematical Surveys and Monographs 

October 2000, 667 pages, Hardcover, ISBN 0-8218-2673-5, LC 
00-034997, 2000 Mathematics Subject Classification: 22£30, 
22-02,43A85, 53-02, 53C65, 22£46, 53C35, 58C35,43A77, 
43A90, 35Cl5, 44A12, 51M10, 58]70, All AMS members $45, 
List $56, Order code SURV-HELGASON2RT010 

Advance Notice 

Recommended Text 

Noncommutative Noetherian Rings 
]. C. McConnell and J. C. Robson, University of Leeds, 

England 

From reviews of the first edition ... 

A model of mathematical writing, as perfectly written a mathe
matics book as I have seen ... It can be profitably read by 
non-experts ... an almost perfectly conceived account of major 
developments and general methods .. . will remain a basic refer
ence for many years ... 

-Bulletin of the AMS 

Very thorough and illuminating ... A veritable tour de force, 
encompassing a wide range of topics in some depth ... very easy 
to find information in this book ... full of illuminating examples 
which throw a light on [the theory]. 

-Proceedings of the Edinburgh Mathematical Society 

Self-contained, comprehensive ... The creation of this valuable 
resource is a service to mathematics ... 

-Mathematical Reviews 

An intrinsically interesting branch of algebra ... Until .. . this 
book there has been no attempt to provide an overview of, and 
a general reference for, the most important developments in the 
theory. The ... authors set out to fill this gap and have 
succeeded admirably ... easy to read and use ... well written ... 
An essential possession for any serious worker in the area. 

-Zentralblatt fii.r Mathematik 

An account of noncommutative Noetherian rings, giving the 
theory as far as it exists but with constant emphasis on 
constructions and examples. [This is] a daunting task but the 
authors have succeeded well ... highly readable ... well indexed 
... will rapidly become the standard text in the field and will 
stimulate further progress. 

-Bulletin of the LMS 

An abundance of well-organized material ... a must for those in 
the area. 

-International Mathematical News 

This is a reprinted edition of a work that was considered the 
definitive account in the subject area upon its initial publica
tion by]. Wiley & Sons in 1987. It presents, within a wider 
context, a comprehensive account of noncommutative 
Noetherian rings . The author covers the major developments 
from the 1950s, stemming from Goldie's theorem and onward, 
including applications to group rings, enveloping algebras of 
Lie algebras, PI rings, differential operators, and localization 
theory. The book is not restricted to Noetherian rings, but 
discusses wider classes of rings where the methods apply 
more generally. In the current edition, some errors were 
corrected, a number of arguments have been expanded, and 
the references were brought up to date. This reprinted edition 
will continue to be a valuable and stimulating work for readers 

Previously Announced Publications 

interested in ring theory and its applications to other areas of 
mathematics. 

Graduate Studies in Mathematics 

January 2001, approximately 616 pages, Hardcover, ISBN 0-
8218-2169-5, LC 00-034990, 2000 Mathematics Subject 
Classification: 16-XX, All AMS members $58, List $72, Order 
code GSM-MCCONNELLRT010 

Quantum Field Theory 
A Twentieth Century Profile 
Asoke N. Mitra, Editor 

A publication of the Hindustan Book Agency. 

After serving his apprenticeship as a field theorist at Cornell 
University .. . Dr. Mitra sacrificed his chance of a brilliant 
research career in America in order to serve his country and 
his people. I deeply respect that choice, and I rejoice that his 
sacrifice was not made in vain. After a fruitful career as a 
pioneer and teacher of modern science in India, he now stands 
at the center of the vibrant scientific community that he 
helped to create. This volume is, among other things, a monu
ment to his vision. 

-From the Foreword by Freeman Dyson 

Quantum Field Theory (QFT) may be the single most important 
concept in physics to be discovered in the twentieth century. 
This volume reflects the multidimensional impact of QFT on 
the evolution of physics in the last century. Dr. Asoke Mitra, 
editor for the volume and former student and colleague of 
Freeman Dyson, gathers here a selection of articles in the areas 
where the impact of QFT has been especially pronounced: from 
particle physics to string theory and extending to facets of 
astrophysics and the physics of condensed matter. 

The wide range of topics covered makes this volume more 
than just an introductory text on QFT. Contributors include V. 
Gribov, M. Moshinsky, K. Nishijima, ]. Schwarz, D. Shirkov, E. 
Witten and many more renowned experts in their respective 
fields. This book makes an excellent reference work for a 
broad spectrum of readers, from postdocs in key areas of QFT 
to specialists in currently evolving areas. 

Distributed worldwide except in India by the American Mathematical 
Society. 

Published jointly by the Hindus tan Book Agency (India) and the Indian 
National Science Academy. 

Contributors include: A. N. Mitra, D. V. Shirkov, S. Szpigel, 
R. ]. Perry, V. Novikov, P. K. Kabir, D. Boyanovsky, H. ]. de 
Vega, V. N. Gribov, K. Nishijima, M. Chaichian, R. Kaul, 
E. Witten, H. Banerjee, W.-M. Zhang, N. Mukunda, ]. Schechter, 
H. Weigel, R. Ramanathan, A. Das, B. M. Sodermark, P. P. Srivas
tava, D. S. Kulshreshtha, L. Lusanna, R. N. Mohapatra, N. Sakai, 
W. Nahrn, ]. H. Schwarz, ]. Maharana, L. Bonora, A. Khare, 
R. Rajaraman, 0. Pene, L. S. Kisslinger, V. A. Karmanov, 
M. Moshinsky, and D. Home. 

Hindustan Book Agency 

March 2000, 900 pages, Hardcover, ISBN 81-85931-25-9, 2000 
Mathematics Subject Classification: 81-XX, All AMS members 
$71, List $89, Order code HIN/4RT010 
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Previously Announced Publications 

Recommended Text 

The Mathematics of Soap Films: 
Explorations with Maple® 
John Oprea, Cleveland State University, OH 

Nature tries to minimize the surface area of a soap film 
through the action of surface tension. The process can be 
understood mathematically by using differential geometry, 
complex analysis, and the calculus of variations. This book 
employs ingredients from each of these subjects to tell the 
mathematical story of soap films. 

The text is fully self-contained, bringing together a mixture of 
types of mathematics along with a bit of the physics that 
underlies the subject. The development is primarily from first 
principles, requiring no advanced background material from 
either mathematics or physics. 

Through the Maple® applications, the reader is given tools for 
creating the shapes that are being studied. Thus, you can "see" 
a fluid rising up an inclined plane, create minimal surfaces 
from complex variables data, and investigate the "true" shape 
of a balloon. Oprea also includes descriptions of experiments 
and photographs that let you see real soap films on wire 
frames. 

The theory of minimal surfaces is a beautiful subject, which 
naturally introduces the reader to fascinating, yet accessible, 
topics in mathematics. Oprea's presentation is rich with exam
ples, explanations, and applications. It would make an 
excellent text for a senior seminar or for independent study by 
upper-division mathematics or science majors. 

This item will also be of interest to those working in analysis. 

® Waterloo Maple, Inc., Ontario, Canada. 

Student Mathematical library, Volume 10 

September 2000, approximately 277 pages, Softcover, ISBN 0-
8218-2118-0, LC 00-041614, 2000 Mathematics Subject 
Classification: 49-01, 49-04, 49Q05, 53-01, 53-04, 53A10, All 
AMS members $23, List $29, Order code STML/ 10RT010 

Back in Print from the AMS 

*«•E?i"' 
Lectures on the Calculus of Variations 
and Optimal Control Theory 
L. C. Young 

A considerable number of heretofore unpublished results devel
oped by the author are found ... The book is an important 
contribution to the calculus of variations and optimal control 
theory. It is most appropriate that the theory of generalized 
curves should be presented ... by its founder. The book is well 
written with an unusual and lively style. It is filled with histor
ical remarks and with comments which enlarge one's outlook on 
the role of mathematics and mathematicians in our society ... 
This book should be mastered by anyone who wishes to become 
an expert in this field. 

-Mathematical Reviews 

This book is divided into two parts. The first addresses the 
simpler variational problems in parametric and nonparametric 
form. The second covers extensions to optimal control theory. 

The author opens with the study of three classical problems 
whose solutions led to the theory of calculus of variations. 
They are the problem of geodesics, the brachistochrone, and 
the minimal surface of revolution. He gives a detailed discus-

sion of the Hamilton-Jacobi theory, both in the parametric and 
nonparametric forms. This leads to the development of suffi
ciency theories describing properties of minimizing extremal 
arcs. 

Next, the author addresses existence theorems. He first 
develops Hilbert's basic existence theorem for parametric 
problems and studies some of its consequences. Finally, he 
develops the theory of generalized cu..rves and "automatic" 
existence theorems. 

In the second part of the book, the author discusses optimal 
control problems. He notes that originally these problems were 
formulated as problems of Lagrange and Mayer in terms of 
differential constraints. In the control formulation, these 
constraints are expressed in a more convenient form in terms 
of control functions. After pointing out the new phenomenon 
that may arise, namely, the lack of controllability, the author 
develops the maximum principle and illustrates this principle 
by standard examples that show the switching phenomena that 
may occur. He extends the theory of geodesic coverings to 
optimal control problems. Finally, he extends the problem to 
generalized optimal control problems and obtains the corre
sponding existence theorems. 

AMS Chelsea Publishing 

August 2000, 337 pages, Hardcover, ISBN 0-8218-2690-5, LC 
79-57387, 2000 Mathematics Subject Classification: 49-02, All 
AMS members $31, List $34, Order code CHEL/ 304.HRT010 
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Graduate Textbooks from the AMS 
These books cover a broad range of subjects and are excellent textbooks for graduate study. All are affordable and comprehensive, 

making them ideal for course adoption. Choose from these select titles, or to browse additional graduate-level publications, visit the 
AMS Bookstore at www.ams.org/bookstore. 

Recommended Text 

An Introduction to Grobner Bases 
William W. Adams, University of Maryland, College Park, 
and Philippe Loustaunau, George Mason University, Fairfax, 
VA 
A very carefully crafted introduction to the theory and some of the 
applications of Grabner bases ... contains a wealth of illustrative 
examples and a wide variety of useful exercises, the discussion is 
everywhere well-motivated, and further developments and impor
tant issues are well sign-posted ... has many solid virtues and is 
an ideal text for beginners in the subject ... certainly an excellent 
text. 

-Bulletin of the London Mathematical Society 
Graduate Studies in Mathematics, Volume 3; 1994; ISBN 0-8218-3804-0; 
289 pages; Hardcover; All AMS members $29, List $36, Order Code 
GSM/3CT010 

Recommended Text 

Partial Differential Equations 
Lawrence C. Evans, University of California, Berkeley 
This excellent textbook is meant as an introduction to mathemat
ical analysis of partial differential equations. Throughout the book 
the reader is acquainted with various approaches and techniques 
to initial and boundary-value problems. {This book is recom
mended] as the first textbook for anyone who wants to learn the 
theory of partial differential equations. 

-European Mathematical Society Newsletter 
Graduate Studies in Mathematics, Volume 19; 1998; ISBN 0-8218-0772-2; 
662 pages; Hardcover; All AMS members $60, List $75, Order Code 
GSM/19CT010 

Recommended Text 

Analysis 
Elliott H. Lieb, Princeton University, NJ, and Michael Loss, 
Georgia Institute of Technology, Atlanta 
Lieb and Loss offer a practical presentation of real and functional 
analysis at the beginning graduate level ... could be used as a 
two-semester introduction to graduate analysis ... not all of the 
topics covered are typical. The authors introduce the subject with 
a thorough presentation .. . [an] informative exposition. 

-CHOICE 
Text is clear and rigorous and a joy to look at; both authors are to 
be congratulated. 

-Dr. David B. Cook, University of Sheffield, UK 
Graduate Studies in Mathematics, Volume 14; 1997; ISBN 0-8218-0632-
7; 278 pages; Hardcover; Sale price $19, effective October 1, 2000; Order 
Code GSM/14CT010 
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Recommended Text 

An Invitation to Arithmetic Geometry 
Dino Lorenzini, University of Georgia, Athens 
Detailed discussions, full proofs, much effort at thorough motiva
tions, a wealth of illustrating examples, numerous related 
exercises and problems, hints for further reading, and a rich bibli
ography characterize this text as an excellent guide for beginners 
in arithmetic geometry, just as an interesting reference and 
methodical inspiration for teachers of the subject .. . a highly 
welcome addition to the existing literature. 

-Zentralblatt fiir Mathematik 
Graduate Studies in Mathematics, Volume 9; 1996; ISBN 0-8218-0267-
4; 397 pages; Hardcover; All AMS members $47, List $59, Order Code 
GSM/9CT010 

Recommended Text 

Dynamics in One Complex Variable 
John Milnor, State University of New York at Stony Brook, 
NY 
A publication of the Vieweg Verlag. 
The AMS is exclusive distributor in North America, and non·exclusive distributor world· 
wide except in Germany, Switzerland, Austria, and Japan. 

Vieweg Monographs; 1999; ISBN 3-528-03130-1 ; 257 pages; Softcover; 
All AMS members $26, List $29, Order Code VW/9CT010 

Recommended Text 

Introduction to Riemann Surfaces 
Second Edition 
George Springer 
Written with unusual clearness. As in the Introduction, which 
outlines the whole book, similar [outlines] appear in each chapter 
... a modern treatment in a self-contained manner with a minimum 
assumption of knowledge. He is most successful in this magnifi
cent project ... It is highly recommended. 

-American Mathematical Monthly 
AMS Chelsea Publishing; 1981 ; ISBN 0-8284-0313-9; 309 pages; 
Hardcover; All AMS members $23, List $25, Order Code 
CHEU313CT010 

Recommended Text 

Algebraic Geometry I 
From Algebraic Varieties to Schemes 
Kenji Ueno, Kyoto University, Japan 
Translations of Mathematical Monographs (fwanami Series in Modern 
Mathematics) , Volume 185; 1999; ISBN 0-8218-0862-1 ; 154 pages; 
Softcover; All AMS members $20, List $25, Order Code 
MMON0/185CT010 
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Classified Advertisements 
Positions available, items for sale, services available, and more 

CALIFORNIA 

CAL STATE POLYTECH. UNIV. POMONA 
Department of Mathematics 
Tenure-Track in Pure Math 

and Math Education 

Assistant professor rank (second position 
with similar description to be announced 
later). Duties: teach major & service cour
ses in secondary teaching/pure option; ad
vise students seeking secondary teaching 
credential; interact with Center for Edu
cation & Equity in Math, Sci. & Tech. and 
School of Ed. Min. qual.: Ph.D. in pure math 
with ability to teach geometry, number the
ory, and topology and strong background 
in math ed. or doctorate in math ed. with 
ability to teach upper-division pure math 
courses. Evidence of teaching excellence, 
potential for conducting scholarly activ
ities. Completion of terminal degree by 
Sept. '0 1. Initial review of applications: 
12/ 15/00; will continue until position is 
filled or closed. Submit application form, 
vita, transcripts, and min. of 3 reference 
letters to: Faculty Search Committee, Math 
Dept., CSU Pomona, 3801 W. Temple Ave, 
Pomona, CA 91768-400 7; 909-869-4008; 
fax: 909-869-4904; e-mail: lmborchert@ 
csupomona. edu. AA/ EEO. See http: I /www. 
csupomona.edu/-math/. 

CALIFORNIA POLYTECHNIC 
STATE UNIVERSITY 

San Luis Obispo, CA 

Mathematics tenure-track positon begin
ning fall 2001. Assistant professor ap-

pointment anticipated. Salary commensu
rate with qualifications and experience. Ex
cellence in teaching and an active program 
in research/professional development are 
expected. Doctorate in mathematics or 
closely related field is required. Preferred 
areas of interest are applied analysis (nu
merical and asymptotic analyses, differ
ential equations, modeling), combinatorics 
(algebraic and probabilistic combinatorics, 
partitions, symmetric functions, symbolic 
computation), and topology (algebraic and 
differential topology, fixed point and knot 
theories, low-dimensional manifolds). Sub
mit Cal Poly application form (request via 
math@calpoly. edu), resume, brief state
ment of professional goals, three letters of 
reference (at least one of which addresses 
teaching experience), and transcripts (un
official okay initially) to: Department Chair, 
Mathematics Department, Cal Poly, San 
Luis Obispo, CA 93407. All materials must 
be received by the closing date 12/1/00. 
Please indicate Recruitment Code 13002 
on all correspondence. Cal Poly is strongly 
committed to achieving excellence through 
cultural diversity. The university actively 
encourages applications and nominations 
of women, persons of color, applicants 
with disabilities, and members of other 
underrepresented groups. AA/ EOE. 

TENURED OR TENURE-TRACK 
POSITION 

Department of Mathematics 
University of California at Berkeley 

Berkeley, CA 94720 

Pending budget approval, we invite appli-

cations for one or more positions effective 
July 1, 2001, at either the tenure-track 
(assistant professor) or tenured (associate 
or full professor) level in the general areas 
of pure or applied mathematics. 

Tenure-track applicants are expected to 
have demonstrated outstanding research 
potential, normally including major contri
butions beyond the doctoral dissertation. 
Such applicants should send a resume, 
reprint or preprints, and/or dissertation 
abstract and should ask three people to 
send letters of evaluation to the vice chair 
for faculty affairs at the above address. 
It is the responsibility of the tenure-track 
applicants to make sure that letters of eval
uation are sent. All letters of evaluation 
are subject to Berkeley campus policies on 
confidentiality of letters of evaluation, a 
summary of which can be found on our 
home page, http: I /math. berkeley. edu/, 
by clicking on "People" and then "Faculty 
Positions at Berkeley". 

Tenure applicants are expected to demon
strate leadership in research and should 
send a curriculum vitae, list of publica
tions, a few selected reprints or preprints, 
and the names and addresses of three ref
erences to the vice chair for faculty affairs 
at the above address. Applicants should 
indicate whether they are applying for 
an associate professor or a full professor 
position. The department will assume re
sponsibility to solicit letters of evaluation 
and will provide evaluators with a copy of 
the summary of policies on confidentiality 
of letters of evaluation. 

All applicants are requested to use the 
AMS standardized application form and to 

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. 
The 2000 rate is $100 per inch or fraction thereof on a single column 
(one-inch minimum), calculated from top of headline. Any fractional text 
of liz 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. 

2001 issue-October 25, 2000; February 2001 issue-November 29, 2000; 
March 2001 issue-December 27, 2000; April2001 issue-January 25, 2001. 
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 13 73 (val. 44). 

Advertisements in the "Positions Available" classified section will be set 
with a minimum one-line headline, consisting of the institution name 
above body copy, unless additional headline copy is specified by the 
advertiser. Headlines will be centered in boldface at no extra charge. Ads 
will appear in the language in which they are submitted. 
There are no member discounts for classified ads. Dictation over the 
telephone will not be accepted for classified advertising. 
Upcoming deadlines for classified advertising are as follows: November 
issue-August 23, 2000; December issue-September 29, 2000; January 

Situations wanted advertisements from involuntarily unemployed 
mathematicians are accepted under certain conditions for free publi
cation. Call toll-free 800-321-4AMS (321-4267) in the U.S. and Canada or 
401-455-4084 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 class ads@ 
ams. org. AMS location for express delivery packages is 201 Charles 
Street, Providence, Rhode Island 02904. Advertisers will be billed upon 
publication. 

1158 NOTICES OF THE AMS VOLUME 47, NUMBER 9 



indicate their subject area using the AMS 
subject classification numbers. The form is 
the Academic Employment in Mathematics, 
Application Cover Sheet and is available 
courtesy of the American Mathematical 
Society. 

Applications for both tenure-track and 
tenure applications must be postmarked 
by November 15, 2000. Applications post
marked after the deadline will not be 
considered. The University of California is 
an Equal Opportunity I Affirmative Action 
Employer. 

CHARLES B. MORREY JR. 
ASSISTANT PROFESSORSHIPS 
Department of Mathematics 

University of California at Berkeley 
Berkeley, CA 94720 

We invite applications for these spe
cial (non-tenure-track) positions effective 
July 1, 2001. The terms of these appoint
ments may range from two to three years. 
Applicants should have a recent Ph.D. 
or the equivalent in an area of pure or 
applied mathematics. Applicants should 
send a resume, reprints, preprints and/ or 
dissertation abstract and should ask three 
people to send letters of evaluation to 
the vice chair for faculty affairs at the 
above address. All letters of evaluation 
are subject to Berkeley campus policies 
on confidentiality of letters of evaluation, 
a summary of which can be found on 
our home page, http : I /math. berkeley . 
edu/, by clicking on "People" and then 
"Faculty Positions at Berkeley". We request 
that applicants use the AMS standard
ized application form and indicate their 
subject area using the AMS subject classifi
cation numbers. The form is the Academic 
Employment in Mathematics, Application 
Cover Sheet and is available courtesy of 
the American Mathematical Society. 

Applications must be postmarked by De
cember 1, 2000. Applications postmarked 
after the deadline will not be considered. 
The University of California is an Equal 
Opportunity I Affirmative Action Employer. 

TEMPORARY POSTDOCTORAL 
POSITIONS 

Department of Mathematics 
University of California at Berkeley 

Berkeley, CA 94720 

Several temporary positions beginning in 
fall2001 are anticipated for new and recent 
Ph.D.'s of any age in any area of pure or 
applied mathematics. The terms of these 
appointments may range from one to three 
years. Applicants for NSF or other postdoc
toral fellowships are encouraged to apply 
for these positions. Mathematicians whose 
research interests are close to those of 
regular department members will be given 
some preference. Applicants should send 
a resume and reprints, preprints, and/ or 
dissertation abstract and should ask three 
people to send letters of evaluation to 
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the vice chair for faculty affairs at the 
above address. All letters of evaluation 
are subject to Berkeley campus policies 
on confidentiality of letters of evaluation, 
a summary of which can be found on 
our home page, http: I /math. berkeley. 
edu/, by clicking on "People" and then 
"Faculty Positions at Berkeley". We request 
that applicants use the AMS standard
ized application form and indicate their 
subject area using the AMS subject classifi
cation numbers. The form is the Academic 
Employment in Mathematics, Application 
Cover Sheet and is available courtesy of 
the American Mathematical Society. 

Applications must be postmarked by De
cember 1, 2000. Applications postmarked 
after the deadline will not be considered. 
The University of California is an Equal 
Opportunity I Affirmative Action Employer. 

UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92697-3875 

Applications are invited for tenure-track or 
tenured positions. Priorities will be placed 
on the following areas: (A) applied and 
computational mathematics, (B) analysis 
and PDE (includes mathematical physics), 
(C) geometry and topology (includes geo
metric analysis), (D) logic and set theory, 
(E) probability, (F) algebra and number 
theory (includes algebraic and arithmetic 
geometry). Candidates must possess a 
Ph.D. Strong record and potential in re
search and teaching are required for the 
positions. Send curriculum vitae (include 
e-mail address), list of publications, pre
prints, reprints, and research plan to the 
Recruiting Committee at the above ad
dress. Designate area by letter A-F. Appli
cants should also arrange for four letters 
of recommendation to be sent. If possible, 
use the AMS cover sheet. 

The deadline for applications is Novem
ber 30, 2000, or until the positions are 
filled. The University of California is an 
Equal Opportunity Employer committed to 
excellence through diversity. 

UNIVERSITY OF CALIFORNIA, IRVINE 
Department of Mathematics 

Irvine, CA 92697-3875 

Applications are invited for several one- or 
two-year Visiting Assistant Professor posi
tions in the following areas of research: (1) 
applied and computational mathematics, 
(2) analysis and PDE (includes mathemat
ical physics), (3) geometry and topology 
(includes geometric analysis), (4) logic and 
set theory, (5) probability, (6) algebra and 
number theory (includes algebraic and 
arithmetic geometry). Candidates must 
possess a Ph.D. Strong promise in re
search and teaching are required. Current 
annual salary is set at $44,300. Teaching 
load: 5 to 6 quarter-courses per year. Ap
plicants should send resume, preprints, 
dissertation abstract, and three letters of 
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recommendation to Visiting Assistant Pro
fessor Search Committee at the above 
address. The deadline for application is 
November 30, 2000, or until the positions 
are filled. The University of California is an 
Equal Opportunity Employer committed to 
excellence through diversity. 

UNIVERSITY OF CALIFORNIA, 
LOS ANGELES 

Department of Mathematics 

Subject to availability of resources and 
administrative approval, the following po
sitions are available: 

(1) Several tenure-track and senior posi
tions in all areas of mathematics. 

(2) Several E. R. Hedrick Assistant Pro
fessorships. Salary is $50,800. Three-year 
appointment. Teaching load: four quarter
courses per year, which may include one 
advanced course in the candidate's field. 

(3) Several research assistant professor
ships in computational and applied mathe
matics (CAM). Salary is $50,800. Three-year 
appointment. Teaching load: normally re
duced to two or three quarter courses 
per year by research funding as available; 
may include one advanced course in the 
candidate's field. 

(4) Several adjunct assistant professor
ships or lectureships in the Program in 
Computing (PIC). Applicants for the ad
junct position must show very strong 
promise in teaching and research in an 
area related to computing. Teaching load: 
four one-quarter programming courses 
each year and one seminar every two 
years. One-year initial appointment, with 
the option of applying for renewal for a 
second year and possibly longer, up to 
a maximum service of four years. Salary 
is $54,400. Applicants for the lecture
ship must show very strong promise in 
the teaching of programming. An M.S. in 
computer science or equivalent degree is 
preferred. Teaching load: six one-quarter 
programming courses per year. One-year 
appointment, probably renewable one or 
more times, depending on the needs of 
the program. Salary is $43,152 or more, 
depending on experience. 

(5) Several VIGRE assistant professor
ships. Hedrick, CAM, or PIC applicants who 
are U.S. citizens or permanent residents 
may also apply for a VIGRE assis tant pro
fessor position. Three-year appointment. 
Salary is $50,800. The successful recipient 
will receive a summer stipend of $6,500 
for two summers and $2,500 per year for 
travel, equipment, and supplies for three 
years. Teaching load: three courses per 
year. 

(6) Several adjunct assistant profes
sorships and research postdocs. Up to 
one-year appointment, with the possibility 
of renewal. Strong research and teach
ing background required. Salary $46,800-
$50,800. Teaching load for adjuncts: five 
quarter-courses per year. 

(7) Several visiting instructorships. 
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For more details see http: I /www. math. 
ucla . edursearch/. To apply, complete 
the application on the Web site, or send 
e-mail to s earch©math. ucla. edu, or write 
to: Staff Search, Department of Mathemat
ics, University of California, Los Angeles, 
CA 90095-1555. Preference will be given 
to applications completed by January 8, 
2001. 

UCLA is an Equal Opportunity I Affirma
tive Action Employer. Under federal law 
the University of Califor nia may employ 
only individuals who are legally authorized 
to work in the United States as established 
by providing documents specified in the 
Immigration Reform and Control Act of 
1986. 

UNIVERSITY OF CALIFORNIA, 
SANTA CRUZ 

Mathematics Department 

One tenure-track assistant professor Step 
I-III in the area of partial differential equa
tions. The position will be effective fall 
2001. The teaching load is four one-quarter 
courses per year. Minimum qualifications: 
Ph.D. or equivalent in mathematics or 
a closely related field and demonstrated 
achievements or potential for excellence 
in research, teaching, and professional 
service. Step commensurate with experi' 
ence. The campus is especially interested 
in candidates who can contribute to the 
diversity and excellence of the academic 
community through their research, teach
ing, and/or service. Salary range: $44,300-
$49,400. Deadline: November 20, 2000. 
Applicants should send a curriculum vi
tae; a summary of research and teaching 
experience; and four letters of recommen
dation, with at least one letter addressing 
teaching experience and ability. Please re
fer to provision #570 in your reply. 

Up to two Youngs Visiting Assistant Pro
fessorships. Appointees will be expected to 
teach and pursue their research. Available 
for periods of two years, with a possible 
extension to a third year. We invite ap
plications from qualified mathematicians 
in all fields. Minimum qualifications: Ph.D. 
or equivalent in mathematics or a closely 
related field and demonstrated excellence 
in research and teaching. Salary: $44,300-
$49,400. Available: fall 2001. Deadline: 
January 15, 2001. Applicants should send 
a curriculum vitae; a summary of research 
and teaching experience; and three let
ters of recommendation, with at least one 
letter addressing teaching experience and 
ability. Please refer to provision #T00-04 
in your reply. 

One or more visiting positions available. 
Appointees will be expected to teach and 
pursue their research. Available for peri
ods ranging from one quarter to the full 
academic year, with a possible extension 
to a second year. We invite applications 
from qualified mathematicians in all fields. 
Minimum qualifications: Ph.D. or equiva
lent in mathematics or a closely related 
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field and demonstrated achievements or 
potential for excellence in research and 
teaching. Salary: $44,300-$49,400. Avail
able: fall 2001. Deadline: January 15, 2001. 
Applicants should send a curriculum vi
tae; a summary of research and teaching 
experience and three letters of recommen
dation, with at least one letter addressing 
teaching experience and ability. Please re
fer to provision #T00-05 in your reply. 

All applications should be sent to: Re
cruitment Committee, Mathematics De
partment, 379 Baskin Engineering Build
ing, University of California, Santa Cruz, 
CA 95064. Inquiries (not applications) can 
be sent to mathrcr @cats. ucsc. edu. Please 
visit our Web page, http: I /www. math. 
ucsc .edu/. 

UCSC is an M/EEO Employer . 

GEORGIA 

GEORGIA INSTITUTE OF TECHNOLOGY 

The School of Mathematics expects to have 
visiting and tenure-track positions at var
ious levels beginning fall 2000 and will 
consider applications in pure and applied 
mathematics and statistics. The school 
intends to expand its areas of expertise 
and foresees the potential for 10-15 new 
appointments in the next five years. Can
didates with strong research and teaching 
records or potential should arrange for 
a resume, at least three letters of refer
ence, and . a summary of future research 
plans to be sent to: The Hiring Committee, 
School of Mathematics, Georgia Institute 
of Technology, Atlanta, GA 30332-0160. 
Georgia Tech, an institution of the Uni
versity System of Georgia, is an Equal 
Opportunity I Affirmative Action Employer. 

UNIVERSITY OF GEORGIA 
Department of Mathematics 

Assistant Professor Positions 

Applications are invited for three tenure
track positions at the rank of assistant 
professor, to begin in August 2001. Can
didates should have a Ph.D. in pure or 
applied mathematics and should exhibit 
outstanding research potential as well as a 
commitment to excellence in teaching. The 
area of priority for one of these positions 
is number theory. Applications from all ar
eas of pure and applied mathematics will 
be considered for the other two positions. 
Applicants should send a completed AMS 
Standard Cover Sheet, a curriculum vitae, 
and a brief statement about their current 
and future r esearch plans to: 

Search Committee Chair 
Department of Mathematics 
University of Georgia 
Athens, GA 30602 

They should also arrange to have three 
letters of recommendation concerning re
search and one concerning teaching sent 
directly to the above address. Inquiries 
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may be sent via e-mail to sear ch@math. 
uga. edu. The University of Georgia is 
an Affirmative Action/Equal Opportunity 
Employer that is committed to increas
ing the diversity of its faculty. We espe
cially encourage applications from women, 
minorities, and underrepresented groups. 
To assure full consideration, applications 
must be received by December l, 2000. 

ILLINOIS 

NORTHWESTERN UNIVERSITY 
Department of Mathematics 

2033 Sheridan Road 
Evanston, IL 60208-2730 

Applications are invited for anticipated 
tenure-track or tenured positions starting 
September 2001, pending final approval. 
Priority will be given to exceptionally 
promising research mathematicians. Fields 
of interest within the department include 
algebra, algebraic geometry, analysis, dy
namical systems, mathematical physics, 
probability, partial differential equations, 
and topology. 

Application material should be sent to 
the Personnel Committee at the depart
ment address and should include: (1) the 
American Mathematical Society's Standard 
Cover Sheet for Academic Employment, (2) 
a curriculum vitae, and (3) at least four 
letters of recommendation including one 
which discusses in some detail the can
didate's teaching qualifications. Inquiries 
may be sent via e-mail to hiring©math. 
nwu. edu. Applications are welcome at any 
time, but the review process starts in 
October 2000. Northwestern University is 
an Affirmative Action, Equal Opportunity 
Employer committed to fostering a diverse 
faculty; women and minority candidates 
are especially encouraged to apply. 

NORTHWESTERN UNIVERSITY 
Department of Mathematics 

2033 Sheridan Road 
Evanston, IL 60208-2730 
Boas Assistant Professor 

Applications are solicited from people 
whose research is related to algebraic 
topology for two Ralph Boas assistant pro
fessorships of three years each starting in 
September 2001. These positions are non
tenure-track and are part of the Emphasis 
Year in Algebraic Topology which the de
partment will be sponsoring in 2001-02. 

Applications should be sent to the Em
phasis Year Committee at the department 
address and should include: (1) the Ameri
can Mathematical Society's Standard Cover 
Sheet for Academic Employment, (2) a 
curriculum vitae, and (3) three letters 
of recommendation, including one which 
dicusses in some detail the candidate's 
teaching qualifications. Inquiries may be 
sent via e-mail to hiring@math .nwu . edu. 
Applications are welcome at any time, 
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but the review process starts December 
1, 2000. Northwestern University is an 
Affirmative Action, Equal Opportunity Em
ployer committed to fostering a diverse 
faculty; women and minority candidates 
are especially encouraged to apply. 

SOUTHERN ILLINOIS UNIVERSITY 
CARBONDALE 

Department of Mathematics 
Algebra Posi t ion 

Applications are invited for a tenure-track 
position in algebra at the assistant pro
fessor level to begin on August 16, 2001. 
Applicant must have a research program in 
algebra or a closely related field and must 
demonstrate evidence of, or potential for, 
excellence both in research and teaching at 
all university levels. Ph.D. in mathematics 
required at time of application. Send letter 
of application, CV, and three letters of 
recommendation to: 

Algebra Position 
Department of Mathematics 
Southern Illinois University Carbondale 
Carbondale, IL 62901-4408 

Review of applications will begin October 
20, 2000, and will continue until position is 
filled. Southern Illinois University Carbon
dale is an Equal Opportunity I Affirmative 
Action Employer. Women and minorities 
are particularly encouraged to apply. 

SOUTHERN ILLINOIS UNIVERSITY 
CARBONDALE 

Department of Mathematics 
Mathematical Finance Position 

Applications are invited for a tenure-track 
position in mathematical finance at the as
sistant professor level to begin on August 
16, 2001. Ph.D. in mathematics required 
by August 15 , 2001. Candidates must have 
a strong background in the relevant areas 
of mathematics and show evidence of, or 
potential for, excellence in both research 
and teaching. Teaching duties may include 
courses in both mathematics and statis
tics. Postdoctoral experience is preferred. 
Send letter of application, CV, and three 
letters of recommendation to: 

Mathematical Finance Position 
Department of Mathematics 
Southern Illinois University Carbondale 
Carbondale, IL 62901-4408 

Review of applications will begin January 
19, 2001, and will continue until position is 
filled. Southern Illinois University Carbon
dale is an Equal Opportunity I Affirmative 
Action Employer. Women and minorities 
are particularly encouraged to apply. 

UNIVERSITY OF ILLINOIS AT CHICAGO 
Department of Mathematics 

The department has active research pro
grams in all areas of pure mathematics, 
computational and applied mathematics, 
combinatorics and computer science, sta
tistics, and mathematics education. See 
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http://www.rnath .ui c.edu/ for more in
formation. Applications are invited for the 
following positions, effective August 21, 
2001. 

Tenure-track or tenured position. Can
didates in all areas of interest to the 
department will be considered. The posi
tion is initially budgeted at the assistant 
professor level, but candidates with a suf
ficiently outstanding research record may 
be considered at higher levels. Applicants 
must have a Ph.D. or equivalent degree in 
mathematics, computer science, statistics, 
mathematics education or related field, 
an outstanding research record, and ev
idence of strong teaching ability. Salary 
negotiable. 

Research Assistant Professorship/ 
VIGRE Postdoctoral Fellowship. This is 
a non-tenure-track position, normally re
newable annually to a maximum of three 
years. This position is partially funded by a 
VIGRE grant from the NSF and is open only 
to U.S. citizens, nationals, or permanent 
residents. The position carries a teaching 
load of one course per semester, with the 
requirement that the incumbent play a 
significant role in the research life of the 
department. The salary for AY 2001-02 
for this position is expected to be $45,000; 
in each of the first two years the VIGRE 
grant provides an additional $6,000 for 
summer support. Applicants must have a 
Ph.D. or equivalent degree in mathematics, 
computer science, statistics, mathematics 
education or related field, and evidence of 
outstanding research potential. 

Send vita and direct 3 letters of recom
mendation, clearly indicating the position 
being applied for and whether you are el
igible for a VIGRE fellowship, to: Appoint
ments Committee, Department of Mathe
matics, Statistics and Computer Science, 
University of Illinois at Chicago, 85 1 S. 
Morgan (M/C 249), Chicago, IL 6060 7. No 
e-mail applications will be accepted. To en
sure full consideration, materials must be 
received by October 31, 2000. Minorities, 
persons with disabilities, and women are 
particularly encouraged to apply. UIC is an 
AA/EOE. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Tenured Professor 

Applications are invited for one or more 
full-time tenured faculty positions to com
mence August 21, 2001. Appointees will 
be expected to pursue an outstanding 
research program and to teach gradu
ate students as well as undergraduate 
students. The department will consider 
applicants in all fields of mathematics, 
but intends to show preference in alge
braic geometry, analysis, computational 
mathematics, interdisciplinary mathemat
ics, logic, mathematical physics, number 
theory, partial differential equations, and 
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probability theory. Salary and teaching 
load are competitive. 

Applicants are expected to have a Ph.D. 
and a documen ted record of leadership in 
research as well as excellence in teaching. 
Applicants should send a curriculum vi
tae, a list of publications, a few selected 
reprints or preprints, and the names and 
addresses of three references to the ad
dress below. The department will solicit 
letters for the finalists for the tenured 
positions. 

joseph Rosenblatt, Chair 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801-2975 
tel: (217) 333-3352 
e-mail: search@rnath. uiuc. edu 

We anticipate an ongoing search, but will 
begin considering applications and con
ducting interviews on October 6, 2000. 
We encourage use of the application cover 
sheet provided by the American Mathemat
ical Society and indication of the subject 
area using the AMS subject classification 
numbers. Minority candidates, women, and 
other designated class members are en
couraged to apply. The University of Illi
nois is an Affirmative Action/Equal Oppor
tunity Employer. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Tenure-Track Assistant Professor 

Applications are invited for one or more 
full-time faculty positions to commence 
August 21, 2001, at the tenure-track (as
sistant professor) level. Appointees will be 
expected to pursue a vigorous research 
program and to teach graduate as well as 
undergraduate students . The department 
will consider applicants in all fields of 
mathematics, but intends to show prefer
ence in algebraic geometry, analysis, com
putational mathematics, interdisciplinary 
mathematics, logic, mathematical physics, 
number theory, partial differential equa
tions, and probability 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 should arrange to 
have three letters of reference sent directly 
to the address below. It is the responsi
bility of the tenure-track applicants to see 
that letters of recommendation are sent. 

Joseph Rosenblatt, Chair 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801-2975 
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tel: (217) 333-3352 
e-mail: search@math. uiuc. edu 

For full consideration, complete dossiers, 
including letters of reference, should be 
received by November 30, 2000; how
ever, applications will be accepted and 
interviews conducted until the positions 
are filled. We encourage use of the ap 
plication cover sheet p rovided by the 
American Mathematical Society. Minority 
candidates, women, and other designated 
class members are encouraged to apply. 
The University of lllinois is an Affirmative 
Action/Equal Opportunity Employer. 

UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Postdoctoral Positions as 

j. L. Doob Research 
Assistant Professor 

The Department of Mathematics of the Uni
versity of Illinois at Urbana-Champaign is 
soliciting applications for postdoctoral po
sitions. Appointments will be made start
ing August 21, 2001; each appointment is 
for three years and is not renewable. 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 Mathematics will pro
vide an excellent scientific environment 
to pursue research in pure and applied 
mathematics. The position carries a salary 
of $42,000 per year. 

Applicants should send a letter of appli
cation, a curriculum vitae, and publication 
list (please provide hard copies of your 
application and supporting documents), 
and should arrange to have three letters 
of reference sent directly to the address 
below. It is the responsibility of applicants 
to see that letters of recommendation are 
received in a timely fashion. 

Postdoctoral Search Committee 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801-2975 
tel: (217) 333-3352 
e-mail: search@math . uiuc . edu 

To ensure full consideration, all materi
als, including letters of reference, should 
be received by November 30, 2000. Late 
applications will be reviewed until the 
search is closed. We encourage use of the 
application cover sheet provided by the 
American Mathematical Society and indi
cation of the subject area using the AMS 
subject classification numbers. Minority 
candidates, women, and other designated 
class members are encouraged to apply. 
The University of Illinois is an Affirmative 
Action/Equal Opportunity Employer. 
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UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 

Department of Mathematics 
Postdoctoral Positions as 

VIGRE Research Assistant Professor 

The Department of Mathematics of the 
University of Illinois at Urbana-Champaign 
is soliciting applications for National Sci
ence Foundation VIGRE postdoctoral posi
tions. Appointments are for three years, 
are not renewable, and will begin August 
21, 2001. Eligibility is limited to United 
States citizens, nationals, and permanent 
residents who will be within 18 months 
of completion of their Ph.D. at the time 
of appointment. The Department of Math
ematics will provide an excellent scientific 
environment to pursue research in pure 
and applied mathematics. Each position 
carries a salary of $36,000 per 9-month 
academic year plus an additional $6,500 
for both the first and second summers. 

Applicants should send a letter of appli
cation, a curriculum vitae, and publication 
list (please provide hard copies of your 
application and supporting documents), 
and should arrange to have three letters 
of reference sent directly to the address 
below. It is the responsibility of applicants 
to see that letters of recommendation are 
received in a timely fashion. 

Postdoctoral Search Committee 
Department of Mathematics 
University of Illinois 
at Urbana-Champaign 
1409 West Green Street 
Urbana, IL 61801-2975 
tel: (217) 333-3352 
e-mail: search@math. uiuc. edu 

To ensure full consideration, all materi
als, including letters of reference, should 
be received by November 30, 2000. Late 
applications will be reviewed until the 
search is closed. We encourage use of the 
application cover sheet provided by the 
American Mathematical Society and indi
cation of the subject area using the AMS 
subject classification numbers. Minority 
candidates, women, and other designated 
class members are encouraged to apply. 
The University of Illinois is an Affirmative 
Action/ Equal Opportunity Employer. 

INDIANA 

UNIVERSITY OF NOTRE DAME 
Department of Mathematics 

Notre Dame, IN 46556 
Regular Positions in 

Pure Mathematics 

The Department of Mathematics of the 
University of Notre Dame invites appli
cations for two positions starting August 
24, 2001. The three fields of interest 
are applied PDEs, harmonic analysis, and 
Lie theory and algebraic geometry, but 
outstanding candidates in all fields are 
encouraged to apply. The positions are 
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at the tenure-track level, though a tenured 
appointment may be possible for an excep
tional candidate. The teaching load is one 
course one semester and two courses the 
other semester. Salaries are competitive. 

Applications, including a curriculum vi
tae, a letter of application, and a completed 
AMS Standard Cover Sheet, should be sent 
to Steven A. Buechler, Chair, at the above 
address. Applicants should also arrange 
for at least three letters of recommenda
tion to be sent to the chair. These letters 
should address the applicant's research ac
complishments and supply evidence that 
the applicant has the ability to teach artic
ulately and effectively. Notre Dame is an 
Equal Opportunity Employer. Women and 
minorities are urged to apply. The evalua
tion of candidates will begin December 1. 
Information about the department is avail
able at http:/ /www.math.nd.edu/math/. 

UNIVERSITY OF NOTRE DAME 
Department of Mathematics 

Notre Dame, IN 46556 
Regular Position in 
Stochastic Analysis 

The Department of Mathematics of the 
University of Notre Dame invites applica
tions for a position in the field of applied 
stochastic analysis to start on August 24, 
2001. The position is at the tenure-track 
level, but a tenured appointment may be 
possible for an exceptional candidate. The 
teaching load is one course one semester 
and two courses the other semester. The 
salary is competitive. 

Applications, including a curriculum vi
tae, a letter of application, and a completed 
AMS Standard Cover Sheet, should be sent 
to Steven A. Buechler, Chair, at the above 
address. Applicants should also arrange 
for at least three letters of recommenda
tion to be sent to the chair. These letters 
should address the applicant's research ac
complishments and supply evidence that 
the applicant has the ability to teach artic
ulately and effectively. Notre Dame is an 
Equal Opportunity Employer. Women and 
minorities are urged to apply. The evalua
tion of candidates will begin December 1. 
Information about the department is avail
able at http: I /www .math.nd. edu/ math/. 

MARYLAND 

LOYOLA COLLEGE, MARYLAND 
Human Resources 

4501 N. Charles Street 
Baltimore, MD 2121 0-2699 

Applications are invited for one, possi
bly two, full-time entry-level tenure-track 
positions beginning fall 2001. Candidates 
should be recent Ph.D.'s in theoretical or 
applied mathematics. For the first position 
preferential areas are discrete mathemat
ics, algebra, or allied areas, especially cod
ing theory and cryptology. For the possible 
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other position the department seeks ex
pertise in numerical analysis, differential 
equations, dynamical systems, mathemat
ical finance, or related areas. Candidates 
must have demonstrated excellence in 
teaching and research potential. Experi
ence with innovative teaching techniques, 
including technology, is a plus. Our home 
page, http: I /www .loyola. edu/mathsci/, 
provides further information. Loyola Col
lege is a Jesuit Catholic institution which 
welcomes applicants from all backgrounds 
who can contribute to our unique edu
cational mission. Please submit a resume, 
statement of research objectives, outline of 
teaching philosophy, and arrange to have 
sent three letters of reference, at least one 
of which addresses the applicant's teach
ing ability, to: Dr. Christopher Morrell, 
Chair, Department of Mathematical Sci
ences, Loyola College in Maryland, 4501 N. 
Charles Street, Baltimore, MD 21210-2699. 
EOE. 

UNIVERSITY OF MARYLAND, 
COLLEGE PARK 

Director 
Institute for Physical 

Science and Technology 
College of Computer, Mathematical 

and Physical Sciences 

The University of Maryland, College Park, 
invites applications for the position of di
rector of the Institute for Physical Science 
and Technology (IPST). The Institute cur
rently has 35 faculty members, most of 
whom hold joint appointments in an aca
demic unit such as physics, mathematics, 
engineering, and chemistry. The IPST fac
ulty are internationally known, and many 
are heavily involved in scientific computa
tion. They lead major research programs 
in applied mathematics, chemical and bio
logical physics, optical physics, nonlinear 
dynamics, space and upper atmosphere 
physics, and statistical physics. The direc
tor will be an outstanding scientist who 
will play a leadership role in developing 
and implementing a vision for the Institute 
as a major center on the campus that 
interacts with the teaching departments. 

Candidates for this position must have 
an established international reputation 
in interdisciplinary research with strong 
management skills. The appointment will 
be made at the full professor level and 
carries academic tenure. To apply, send a 
letter of application, curriculum vitae, and 
a list of suggested names and addresses 
for letters of recommendation to: 

Dr. Joseph ]a]a, Chair 
IPST Director Search Committee 
Institute for Advanced Computer 
Studies 
University of Maryland 
College Park, MD 20742 

To receive full consideration, applications 
should be received by November 15, 2000. 
For more information, please contact Dr. 

OCTOBER 2000 

Joseph ]a]a at 301-405-6722 or joseph@ 
umiacs. umd. edu. 

The University of Maryland is an Affirma
tive Action/Equal Opportunity Employer. 
Women and minorities are encouraged to 
apply. Applications will be accepted until 
the position is filled. 

UNIVERSITY OF MARYLAND, 
COLLEGE PARK 

Lectureships in the 
Department of Mathematics 

Applications are invited for Avron Doug
lis Lectureships, starting in fall 2001. 
These positions are for recent Ph.D. re
cipients, with a preference for those not 
more than one year past the Ph.D. de
gree. The lectureship is for two years and 
is nonrenewable. Candidates must have 
superior research potential and a strong 
commitment to teaching. The Department 
of Mathematics provides an excellent sci
entific environment to foster the profes
sional development of junior mathemati
cians. The teaching duties consist of three 
courses per year. The salary is $45,000 per 
academic year, supplemented by a $1,000 
research stipend. Priority will be given to 
applications completed by December 15, 
2000. 

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 arrange to have 
sent three or more letters of recommenda
tion, at least one of which speaks to the 
applicant's teaching credentials, to: 

Douglis Lectureship Committee 
Department of Mathematics 
University of Maryland 
College Park, MD 20742 

UNIVERSITY OF MARYLAND, 
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 candidates in (1) applied harmonic 
analysis, (2) algebraic geometry, and (3) 
geometry, but candidates from all areas 
will be considered. Priority will be given 
to applications received by November 1, 
2000. Appointments will commence in fall 
2001. 

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 arrange to have 
sent three letters of recommendation to: 

The Hiring Committee 
Department of Mathematics 

NOTICES OF THE AMS 
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University of Maryland 
College Park, MD 20742 

UNIVERSITY OF MARYLAND, 
COLLEGE PARK 

Computational Nonlinear Dynamics 
Faculty Position 

A theoretical nonlinear dynamicist with 
strong interest in computation is sought 
for a tenured or tenure-track appointment 
in the Department of Mathematics, pos· 
sibly joint with the Institute for Physical 
Science and Technology. An outstanding 
record of research accomplishments and a 
proven ability to attract research support 
are important for a senior position. Good 
teaching is a priority of the university. 

Applications should be sent to: Chair's 
Office, Computational Nonlinear Dynam
ics, Department of Mathematics, Univer
sity of Maryland, College Park, MD 20742-
4015. Priority will be given to applications 
received by December 31, 2000. Appoint
ments will commence in fall 2001. The 
University of Maryland is an Equal Oppor
tunity I Affirmative Action Employer. 

MICHIGAN 

MICHIGAN STATE UNIVERSITY 
Chairperson of the 

Department of Mathematics 

Michigan State University invites nomina
tions and applications for the position of 
chairperson of the Department of Math
ematics. MSU is a land-grant and AAU 
institution with total enrollment of ap
proximately 43,000 graduate and under
graduate students. The Department of 
Mathematics is a Group I research de
partment and a major participant in the 
instructional and research activities of the 
university. Its personnel include 68 tenure
stream faculty and more than 125 graduate 
students in the areas of pure and applied 
mathematics and mathematics education. 

The chair will lead the faculty in shap
ing and developing the department's re
search, instructional, and service pro
grams, including recruitment into numer
ous forthcoming faculty openings. Candi
dates should possess a Ph.D. in the math
ematical sciences, outstanding research 
credentials, and an established record of 
university and professional service ap
propriate for a tenured appointment at 
the rank of professor. Candidates should 
also demonstrate effective leadership, and 
communication and administrative skills. 

The new mathematics chair must be 
strongly committed to: supporting con
tinued improvement in the department's 
research standing, promoting growth in 
the areas of applied mathematics and 
mathematics education, developing inter
disciplinary research initiatives, furthering 
excellence in teaching and instructional 
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innovation, and enhancing relations within 
and outside the mathematics community. 

The position of chairperson carries ten
ure at the rank of professor and is avail
able on September 1, 2001. Salary will 
be competitive and commensurate with 
qualifications. 

To apply, please send a vita and at least 
four letters of recommendation to: Pro
fessor Joel Shapiro, Chair Search Commit
tee, Department of Mathematics, Michigan 
State University, East Lansing, MI 48824. 

Applications will be considered until the 
position is filled. Completed applications 
(including letters of recommendation) re
ceived by December 15, 2000, will be 
assured of full consideration. Applications 
are strongly encouraged from members 
of groups that are traditionally under
represented in mathematics. MSU is an 
Affirmative Action/Equal Opportunity In
stitution. 

UNIVERSITY OF MICHIGAN 
Department of Mathematics 

The department has several openings at 
the tenure-track or tenure level. Candi
dates should hold the Ph.D. in mathemat
ics or a related field and should show 
outstanding promise and/or accomplish
ments in both research and teaching. Areas 
of special interest are: analysis, geome
try /topology, applied and interdisciplinary 
mathematics, including computational sci
ence, probability, and actuarial or finan
cial mathematics. However, we encourage 
applications from any area of pure or 
applied mathematics. Salaries are compet
itive, based on credentials. 

Applicants should send a CV, bibliogra
phy, descriptions of research and teaching 
experience, and three or four letters of 
recommendation, at least one of which 
addresses the candidate's teaching experi
ence and capabilities, to: Personnel Com
mittee, University of Michigan, Department 
of Mathematics, 2074 East Hall, Ann Arbor, 
MI 48109-1109. Applications are consid
ered on a continuing basis, but candi
dates are urged to apply by November 1, 
2000. More detailed information regarding 
available positions may be found on our 
Web page, http: I IW'i!W. math .lsa. umich. 
edul. Inquiries may be made by e-mail 
to math. chair@math .lsa. umich. edu. The 
University of Michigan is an Equal Oppor
tunity I Affirmative Action Employer. 

NEVADA 

THE UNIVERSITY OF NEVADA, RENO 

Applications are invited for a tenure
track aSsistant professorship beginning 
fall 2001. Minimum qualifications: Ph.D. 
in a mathematical science with a spe
cialization in the area of discrete mathe· 
matics/discrete operations research. This 
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includes the subareas of discrete optimiza
tion, graph theory, combinatorics, game 
theory, and/or numerical techniques for 
solving problems in these areas. Candi
dates must also have documented excel
lence in teaching and evidence of strong 
potential for future significant research. 
(At least one reference letter must pro
vide strong evidence of good teaching.) 
Academic-year salary dependent on expe
rience and qualifications. For a detailed 
position announcement and information 
about our department, including research 
interests of the faculty, see http: I IW'i!W. 
unr. edulmathl. 

Send curriculum vitae and at least three 
letters of recommendation to: Discrete 
Mathematics Search Committee, Depart
ment of Mathematics/084, University of 
Nevada, Reno, NV 89557. Please include 
the Academic Employment in Mathematics 
Standard Cover Sheet. Review of appli
cations will begin on December 1, 2000. 
To receive full consideration, applications 
must be complete by then. AA/EEO. 

OHIO 

THE OHIO STATE UNIVERSITY 
Department of Mathematics 

The Department of Mathematics of The 
Ohio State University expects to have 
available several tenure-track/ tenured po
sitions and several visiting positions, effec
tive autumn quarter 2001. Candidates in 
all areas of pure and applied mathematics 
are invited to apply. Significant mathemati
cal research accomplishment and evidence 
of excellent teaching ability are required. 

The department will also have avail
able several Hans J Zassenhaus Assistant 
Professorships and Arnold Ross Assistant 
Professorships. These term positions are 
renewable annually up to a total of three 
years. Candidates are expected to present 
evidence of excellence in research and 
teaching. 

Please send a CV and have at least 
three letters of recommendation sent to: 
Professor Peter March, Chair, Department 
of Mathematics, The Ohio State University, 
231 W. 18th Avenue, Columbus, OH 43210. 

The Ohio State University is an Equal 
Opportunity I Affirmative Action Employer. 
Women and minority candidates are en
couraged to apply. 

UNIVERSITY OF DAYTON 
Department of Mathematics 

Applications are invited for anticipated 
multiple tenure-track positions at the as
sistant or associate professor level start
ing in August 2001. Candidates must have 
a Ph.D. degree in mathematics, applied 
mathematics, mathematics education, or 
statistics. One position focuses on statis
tics, one on analysis or applied mathemat
ics, and one on mathematics education. 
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For other positions no preference is given 
to the research area, but the positions 
will be filled based on the current needs 
of the department. For all positions, ap
plicants must have a strong commitment 
to research and the potential to become 
an effective teacher. Responsibilities for 
the analysis or applied mathematics posi
tion include teaching applied mathematics 
courses at the graduate level, and advising 
and curriculum development in the mas
ter's level program in applied mathemat
ics. Responsibilities also include teaching 
a broad range of mathematics courses at 
the undergraduate level. Responsibilities 
for the statistics position include teaching 
statistics at the master's level, and advis
ing and curriculum development in both 
the undergraduate program and the mas
ter's level program. Responsibilities for the 
position in mathematics education include 
teaching, advising, and curriculum devel
opment in support of K -12 preservice and 
in-service mathematics teachers. 

The selection process begins December 
4, 2000. To receive full consideration, 
all materials must be received by Jan
uary 17, 2001. The application package 
should consist of a resume, three letters 
of recommendation, a statement of re
search plans, and a statement of teaching 
philosophy. Both teaching and research · 
abilities should be addressed in the letters. 
Please include an e-mail address in your 
correspondence. Send application materi· 
als to: Dr. Joe Mashburn, Chair of the 
Search Committee, Department of Mathe
matics, University of Dayton, Dayton, OH 
45469-2316. Feel free to contact the search 
committee at joe. mashburn(Qudayton. edu. 
Further information can be obtained at 
http:IIW'i!W.udayton.edul-mathdeptl. 

The University of Dayton is a pri
vate comprehensive Catholic university 
founded by the Society of Mary in 1850. It 
has more than 6,000 undergraduates and 
3,000 graduate students. The Department 
of Mathematics offers B.A. and B.S. degrees 
in mathematics and the M.S. degree in ap
plied mathematics. The University of Day
ton is an Equal Opportunity I Affirmative 
Action Employer. Women, minorities, in
dividuals with disabilities, and veterans 
are encouraged to apply. The University of 
Dayton is firmly committed to the principle 
of diversity. 

OREGON 

UNIVERSITY OF OREGON 
Department of Mathematics 

Applications are invited for tenure-track 
positions in mathematics beginning in 
September 2001. Qualifications are a Ph.D. 
in the mathematical sciences, an excellent 
record of research accomplishment, and 
evidence of teaching ability. Applicants 
from all fields will be considered, with 
preference given to those in geometry, 
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topology, applied mathematics, PDEs, and 
analysis. Competitive salary with good 
fringe benefits. Send complete resume and 
at least three letters of recommendation 
to: 

Search Committee 
Department of Mathematics, 1222 
University of Oregon 
Eugene, OR 97403-1222 

Closing date is January 8, 2001. Women 
and minorities are encouraged to apply. 
An EO/ AA/ ADA Institution committed to 
diversity. 

PENNSYLVANIA 

BRYN MAWR COLLEGE 
Mathematics Department 

Bryn Mawr College invites applications for 
a tenure-track position in applied mathe
matics at the rank of assistant professor, to 
start in the fall semester of 2001 (pending 
final administrative approval). Candidates 
must have completed a doctorate in mathe
matics or an allied field by the starting date 
and must show promise in research and 
a serious commitment to undergraduate 
and graduate teaching. Preference will be 
given to applicants with interests in inter
disciplinary collaboration and in engaging 
undergraduates in their research. 

Applications should include a curricu
lum vitae, a description of research, a 
statement of teaching philosophy, and 
three or more letters of reference, at 
least one of which discusses the appli
cant's teaching. The review of applications 
will begin on january 1, 2001, and will 
continue until the position is filled. All 
materials should be sent to: Mathemat
ics Search, Department of Mathematics, 
Bryn Mawr College, Bryn Mawr, PA 19010. 
For more information, consult http : I I 
www.brynmawr.edulmathsearchl. 

Bryn Mawr is an exceptional liberal 
arts college for women with coeducational 
graduate programs in sciences, some hu
manities, and social work. The college sup
ports faculty excellence in both teaching 
and research and provides a rigorous edu
cation in the context of a diverse and plu
ralistic scholarly community. Located 11 
miles west of Philadelphia, Bryn Mawr par
ticipates in consortia! programs with the 
University of Pennsylvania, and Haverford 
and Swarthmore Colleges. Bryn Mawr Col· 
lege is an Equal Opportunity I Affirmative 
Action Employer. Members of underrepre
sented groups are especially encouraged 
to apply. 

RHODE ISLAND 

BROWN UNIVERSITY 
Department of Mathematics 

j. D. Tamarkin Assistant Professorship: 
One threa-year nontenured, nonrenew
able appointment, beginning July 1, 2001. 

OCTOBER 2000 

Teaching load: one to two courses per 
semester (3-6 hours per week). Candidates 
are required to have received a Ph.D. de
gree or equivalent by the start of this 
appointment, and they may have up to 
three years of academic and/ or postdoc
toral research experience by then. 

VIGRE Postdoctoral Fellow: One three
year nontenured, nonrenewable appoint
ment, beginning July 1, 2001. Teaching 
load: one course per semester (3 hours per 
week). The fellowship includes summer 
support and a $2,500/year research fund. 
Candidates are required to have received a 
Ph.D. degree by the start of this appoint
ment, and they may have up to 18 months 
of academic and/or postdoctoral research 
experience by then. Candidates must be 
U.S. citizens, nationals, or permanent resi
dents to qualify for the VIGRE fellowships, 
which are NSF supported positions. 

Applicants should have strong research 
potential and a commitment to teaching. 
Field of research should be consonant 
with the current research interests of the 
department. For full consideration, a cur
riculum vitae, an AMS Standard Cover 
Sheet, and three letters of r,ecommenda
tion must be received by December 1, 
2000. All inquiries and materials should 
be addressed to: Junior Search Committee, 
Department of Mathematics, Brown Uni
versity, Providence, RI 02912. To access 
the AMS Standard Cover Sheet, visit our 
Web site, http: I lwvw .math. brown . edul 
juniorsearch. shtml. E-mail inquiries can 
be addressed to juniorsearch\Qmath. 
brown . edu. Brown University is an Equal 
Opportunity 1 Affirmative Action Employer 
and encourages applications from women 
and minorities. 

BROWN UNIVERSITY 
Department of Mathematics 

One professorship at the associate profes
sor or professor level with tenure, to begin 
July 1, 2001. Preference to be given to 
applicants with research interests conso
nant with those of the present members of 
the department. Candidates should have 
a distinguished research record and a 
strong commitment to undergraduate and 
graduate teaching. Qualified individuals 
are invited to send a vita and arrange 
for at least five letters of recpmmenda
tion to be forwarded to: Senior Search 
Committee, Department of Mathematics, 
Box 1917, Brown University, Providence, RI 
02912. Applications must be postmarked 
by October 31, 2000, in order to receive 
full consideration. E-mail inquiries can be 
addressed to srsearch!Qmath.brown . edu. 
Brown University is an Equal Opportu
nity 1 Affirmative Action Employer and en
courages applications from women and 
minorities. 
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SOUTH CAROLINA 

UNIVERSITY OF SOUTH CAROLINA 
Department of Mathematics 

The Department of Mathematics antici
pates hiring tenure-track faculty, primarily 
at the assistant professor rank, to begin 
in the 2001-02 academic year and invites 
applications. The Ph.D. degree or its equiv
alent is required. For full consideration, all 
materials, including letters of recommen
dation, should be received by December 
1, 2000; however, applications will be ac
cepted and interviews conducted until the 
positions are filled. 

The department has strengths in ap
plied mathematics, approximation theory, 
combinatorics, commutative algebra, com
plex variables, computational mathemat
ics (analysis, algebra, biology), differen
tial geometry, Fourier analysis, functional 
analysis, logic and model theory, num
ber theory, partial differential equations, 
and topology. While applicants in all areas 
of mathematics will be considered, those 
whose interests mesh well but do not 
necessarily duplicate existing strengths 
will be given preference. Candidates with 
postdoctoral experience are generally pre
ferred, although new Ph.D.'s with signifi
cant accomplishments in research are also 
encouraged to apply. Appointments will 
be consistent with the department's com
mitment to excellence in research and in 
teaching at the undergraduate and gradu
ate levels. 

A complete application should include 
a detailed resume with a summary of 
research accomplishments and goals, a 
completed AMS Standard Cover Sheet (see 
the Notices), and four letters of recommen
dation. Any of these components may be 
sent either in hard copy or by e-mail in the 
form of .pdf or .ps files to: 

Robert M. Stephenson, Jr., Chairman 
Department of Mathematics 
University of South Carolina 
Columbia, SC 29208 

e-mail: hiring2001 \!Qmath. sc. edu. 
The University of South Carolina is an 

Affirmative Action/Equal Opportunity Em
ployer. 

WISCONSIN 

UNIVERSITY OF WISCONSIN-MADISON 

The Department of Mathematics antici
pates openings for three positions to begin 
August 27, 2001, at either the tenure-track 
(assistant professor) or tenured (associate 
professor) level. Strong preference will be 
given to hiring at the assistant professor 
level. Applications are invited in all ar
eas of mathematics. Areas in which the 
department wishes to hire in the near 
future include: partial differential equa
tions, probability, and algebraic geome
try. Candidates should exhibit evidence of 
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outstanding research potential, normally 
including significant contributions beyond 
the doctoral dissertation. A strong com
mitment to excellence in instruction is also 
expected. Additional departmental infor
mation is available on our Web site, http: 
I lwww .math. wise .edul. 

Applicants should send a completed 
AMS Standard Cover Sheet, a curriculum 
vitae which 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, WI 53706-1388 

Applicants should also arrange to have 
sent to the above address three or four 
letters of recommendation, at least one of 
which must discuss the applicant's teach
ing experiences and capabilities. Review 
of applications will begin on November 1, 
2000. Applications will be accepted until 
the positions are filled. Additional letters 
will be solicited by the department for 
candidates who are finalists for a tenured 
position. 

The Department of Mathematics is com
mitted to increasing the number of women 
and minority faculty. The University of 
Wisconsin is an Affirmative Action/ Equal 
Opportunity Employer and encourages ap
plications from women and minorities. 
Unless confidentiality is requested in writ
ing, information regarding the applicants 
must be released upon request. Finalists 
cannot be guaranteed confidentiality. 

CANADA 

UNIVERSITY OF TORONTO 
Department of Mathematics 
Tenure-Stream Appointment 

in Mathematics 

The department solicits applications for a 
tenure-stream appointment in mathemat
ics. Preference will be given to researchers 
in the areas of partial differential equa
tions, stochastic differential equations, or 
modelling. The appointment is at the 
downtown (St. George) campus at open 
rank, to begin July 1, 2001. Salary com
mensurate with experience. Candidates are 
expected to have demonstrated excellence 
in both teaching and research after the 
Ph.D.; in particular, a candidate's research 
record should show clearly the ability to 
make significant original and independent 
contributions to mathematics. 

Applicants should send their complete 
CV, including a list of publications, a short 
statement describing their research pro
gram, and all appropriate material about 
their teaching. They should also arrange to 
have at least four letters of reference sent 
directly to: 

Search Committee 
Department of Mathematics 
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University of Toronto 
100 St. George Street, Room 4072 
Toronto, Canada M5S 3G3 

At least one letter should be primar
ily concerned with the candidate's teach
ing. In addition, it is recommended that 
applicants submit the electronic applica
tion form which is available from our 
World Wide Web Employment Opportu
nities page, http: I lwww. math. toronto. 
eduljobsl. To ensure full consideration, 
this information should be received by 
November 15, 2000. 

The University of Toronto is strongly 
committed to diversity within its commu
nity. The university especially welcomes 
applications from visible minority group 
members, women, Aboriginal persons, per
sons with disabilities, and others who may 
add to the diversity of ideas. 

In accordance with Canadian immigra
tion requirements, this advertisement is 
directed to Canadian citizens and perma
nent residents of Canada. 

UNIVERSITY OF TORONTO 
Department of Mathematics 

Tenure-Stream Appointment in 
Algebra, Number Theory and Geometry 

The department solicits applications for 
a tenure-stream appointment in the fields 
of algebra, number theory and geometry. 
Preference will be given to researchers in 
arithmetic geometry. The appointment is 
at the downtown (St. George) campus at 
the level of assistant professor, to begin 
July 1, 2001. Salary commensurate with ex
perience. Candidates are expected to have 
demonstrated excellence in both teaching 
and research after the Ph.D.; in particu
lar, a candidate's research record should 
show clearly the ability to make significant 
original and independent contributions to 
mathematics. 

Applicants should send their complete 
CV, including a list of publications, a short 
statement describing their research pro
gram, and all appropriate material about 
their teaching. They should also arrange to 
have at least four letters of reference sent 
directly to: 

Search Committee 
Department of Mathematics 
University of Toronto 
100 St. George Street, Room 4072 
Toronto, Canada M5S 3G3 

At least one letter should be primar
ily concerned with the candidate's teach
ing. In addition, it is recommended that 
applicants submit the electronic applica
tion form which is available from our 
World Wide Web Employment Opportu
nities page, http: I lwww. math. toronto. 
eduljobsl. To ensure full consideration, 
this information should be received by 
November 15, 2000. 

The University of Toronto is strongly 
committed to diversity within its commu
nity. The university especially welcomes 
applications from visible minority group 
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members, women, Aboriginal persons, per
sons with disabilities, and others who may 
add to the diversity of ideas. 

UNIVERSITY OF TORONTO 
Department of Mathematics 

Tenure-Stream Appointment in 
Applied Mathematics 

The department solicits applications for 
a tenure-stream appointment for a math
ematician working in the area of applied 
mathematics. The appointment is at the 
downtown (St. George) campus at the level 
of assistant professor, to begin July 1, 
2001. Salary commensurate with experi
ence. Candidates are expected to have 
demonstrated excellence in both teaching 
and research after the Ph.D.; in particu
lar, a candidate's research record should 
show clearly the ability to make significant 
original and independent contributions to 
mathematics. 

Applicants should send their complete 
CV, including a list of publications, a short 
statement describing their research pro
gram, and all appropriate material about 
their teaching. They should also arrange to 
have at least four letters of reference sent 
directly to: 

Search Committee 
Department of Mathematics 
University of Toronto 
100 St. George Street, Room 4072 
Toronto, Canada M5S 3G3 

At least one letter should be primar
ily concerned with the candidate's teach
ing. In addition, it is recommended that 
applicants submit the electronic applica
tion form which is available from our 
World Wide Web Employment Opportu
nities page, http: I lwww. math . toronto . 
eduljobsl. To ensure full consideration, 
this information should be received by 
November 15, 2000. 

The University of Toronto is strongly 
committed to diversity within its commu
nity. The university especially welcomes 
applications from visible minority group 
members, women, Aboriginal persons, per
sons with disabilities, and others who may 
add to the diversity of ideas. 

UNIVERSITY OF TORONTO 
Department of Mathematics 

. Tenure-Stream Appointment in 
Applied Mathematics -
Computational Science 

The department solicits applications for 
a tenure-stream appointment for a math
ematician working in the area of applied 
mathematics (computational science). The 
appointment is at the downtown (St. 
George) campus at the level of assistant 
professor, to begin July 1, 2001. Salary 
commensurate with experience. Candi
dates are expected to have demonstrated 
excellence in both teaching and research 
after the Ph.D.; in particular, a candidate's 
research record should show clearly the 
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ability to make significant original and in
dependent contributions to mathematics. 

Applicants should send their complete 
CV, including a list of publications, a short 
statement describing their research pro
gram, and all appropriate material about 
their teaching. They should also arrange to 
have at least four letters of reference sent 
directly to: 

Search Committee 
Department of Mathematics 
University of Toronto 
100 St. George Street, Room 4072 
Toronto, Canada M5S 3G3 

At least one letter should be primar
ily concerned with the candidate's teach
ing. In addition, it is recommended that 
applicants submit the electronic applica-

. tion form which is available from our 
World Wide Web Employment Opportu
nities page, http:llwww.math.toronto . 
eduljobsl. To ensure full consideration, 
this information should be received by 
November 15, 2000. 

The University of Toronto is strongly 
committed to diversity within its commu
nity. The university especially welcomes 
applications from visible minority group 
members, women, Aboriginal persons, per
sons with disabilities, and others who may 
add to the diversity of ideas. 

UNIVERSITY OF TORONTO 
Department of Mathematics 

Limited Term Assistant Professorships 

The department invites applications for 
one or more limited-term assistant profes
sorships which may, subject to budgetary 
approval, become available on either the 
St. George (downtown), Scarborough, or 
Erindale campus for a period of one to 
three years, beginning July 1, 2001. Duties 
consist of teaching and research, and can
didates must demonstrate clear strength 
in both. Preference will be given to candi
dates with recent doctoral degrees. Salaries 
commensurate with qualifications. 

Applicants should send their complete 
CV, including a list of publications, a short 
statement describing their research pro
gram, and all appropriate material about 
their teaching. They should also arrange to 
have at least three letters of reference sent 
directly to: 

Search Committee 
Department of Mathematics 
University of Toronto 
100 St. George Street 
Toronto, Canada M5S 3G3 

At least one letter should be primarily con
cerned with the candidate's teaching. In ad
dition, it is recommended that applicants 
submit the electronic application form 
which is available on our World Wide Web 
Employment Opportunities page, http: I I 
www.math .toronto.edu/jobsl. To ensure 
full consideration, all information should 
be received by November 15, 2000. 

Further information about academic po
sitions in the Department of Mathematics 

OCTOBER 2000 

Ciassified Advertisements 

is available on the World Wide Web by 
accessing the above URL. 

The University of Toronto is strongly 
committed to diversity within its commu
nity. The university especially welcomes 
applications from visible minority group 
members, women, Aboriginal persons, per
sons with disabilities, and others who may 
add to the diversity of ideas. 

In accordance with Canadian immigra
tion requirements, this advertisement is 
directed to Canadian citizens and perma
nent residents of Canada. 

PUERTO RICO 

UNIVERSITY OF PUERTO RICO, 
MAYAGUEZ CAMPUS 

Department of Mathematics 

Applications are invited for a tenure-track 
position at the assistant professor rank. 
The University of Puerto Rico at Mayaguez 
offers a B.S. and M.S. degrees in mathe
matics. Qualifications include: a doctorate 
in mathematics education awarded by the 
appointment date and a master's degree in 
mathematics. 

Preference will be given to candidates 
with proficiency in Spanish, demonstrated 
excellence in teaching and mathematics 
education, experience in training of teach
ing assistants, and success in obtaining 
external funding. 

To apply, send a current curriculum 
vitae, three letters of recommendation, 
and graduate school transcripts to: 

Department of Mathematics 
P. 0. Box 9018 
Mayaguez, PR 00681-9018 

This advertisement is directed to U.S. 
citizens and permanent residents. 

PUBLICATIONS WANTED 

MATHEMATICS BOOKS PURCHASED 

Ptire & appl. adv. & research level, any 
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. 
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Numbers and Functions 
Second Edition 
R. P. Burn 

This new edition eases the transition from 
studying calculus in high school to studying 
mathematical analysis in college. Dr. Burn 
invites the student to tackle each of the key 
concepts, progressing from experience through 
a structured sequence of several hundred prob
lems to concepts, definitions and proofs of 
classical real analysis. The problems, with 
all solutions supplied, draw readers into con
structing definitions and theorems. This novel 
approach to rigorous analysis will enable 
students to grow in confidence and skill. 
2000 c.350 pp. 
0-521-78836-6 Paperback about $29.95 

Global Attractors in Abstract 
Parabolic Problems 
Jan W. Cholewa and Tomasz Dlotko 

The study of dissipative equations has attracted 
substantial attention over many years. Much 
progress has been achieved using a combina
tion of both finite dimensional and infinite 
dimensional techniques. In this book the 
authors exploit these same ideas to investigate 
the asymptotic behavior of dynamical systems 
corresponding to parabolic equations. In partic
ular they present rhe theory of global attractors 
in derail. Extensive auxiliary material and rich 
references make this self-contained book a 
suitable introduction for graduate students. 
London Mathematical Society Lecture Note 
Series 278 

2000 c.250 pp. 
0-521-79424-2 Paperback $44.95 

Tame Topology and 
o-minimal Structures 
Lou van den Dries 

" ... indispensable to any student or researcher 
interested in o-minimal structures .. . written 
with remarkable precision and clarity. " 

-Bulletin of the AMS* 

A self-contained treatment of rhe theory of 
o-minimal structures from a geometric and 
topological viewpoint that assumes only rudi
mentary algebra and analysis. It starts with an 
introduction and overview of the subject. Later 
chapters cover the monotonicity theorem, cell 
decomposition, and the Euler characteristic 
in the o-minimal setting and show how these 
notions are easier to handle than in ordinary 
topology. The remarkable combinatorial 
property of o-minimal structures, the Vapnik
Chervonenkis property, is also covered. 
London Mathematical Society Lecture Note 
Series 248 

1998 190 pp. 
0-521-59838-9 Paperback $39.95 

Introduction to Geometric 
Probability 
Daniel A. Klain and Gian-Carlo Rota 

"Elementary methods and exceptionally clear 
exposition bring a once seemingly advanced 
subject within the ken of a wide audience of 
mathematics students. Highly recommended. " 

-Choice 

"The exposition is marvelous: clear and 
precise ... The powerful theory of valuations, 
intrinsic volumes and invariant measures built 
by Hadwiger, Groemer, McMullen and others is 
an impressive development. The beautiful exposi
tion would make this volume worthwhile even 
if Klain and Rota hadn't 'something new' to say. " 

-Bulletin of the AMS 
Lezioni Lincee Lectures 

1997 192 pp. 
0-521-59362-X Hardback 
0-521-59654-8 Paperback 

$64.95 
$20.95 

Random Walks and Discrete 
Potential Theory 
M. Picardello and W. Woess, Editors 

This collection of papers covers the interplay 
between the behavior of a class of stochastic 
processes (random walks) and structure 
theory. It presents links with spectral theory 
and discrete potential theory, besides proba
bilistic and structure theoretic aspects, and 
its interdisciplinary approach spans several 
areas of mathematics including geometric 
group theory, discrete geometry and harmonic 
analysis. 
Symposia Mathematica 39 

2000 371 pp. 
0-521-77312-1 Hardback $69.95 

Diffusions, Markov Processes 
and Martingales 
Second Edition 
L. C. G. Rogers and D. Williams 

Now available in paperback, this celebrated 
book remains a key systematic guide to a 
large part of the modern theory of Proba
bility. The authors not only present the 
subject of Brownian motion as a dry part 
of mathematical analysis, but convey its 
real meaning and fascination. These two 
volumes will equip graduate students for 
research into a subject of great intrinsic 
interest and wide applications. 

Volume 1: Foundations 
Cambridge Mathematical Library 

2000 406 pp. 
0-521-77594-9 Paperback $37.95 

Volume 2: Ito Calculus 
Cambridge Mathematical Library 

2000 c.490 pp. 
0-521-77593-0 Paperback about $39.95 

The Algorithmic 
Resolution of Diophantine 
Equations 
Nigel P. Smart 

'1t is a real pleasure to read this book, mainly 
because the author gives many examples 
and many practical remarks concerning the 
effective solution of diophantine equations ... 
this is a very attractive book, full of concrete 
information, which gives a very clear and lucid 
view of the current knowledge. " 

-Bulletin of the AMS 

'1t is high time for such a book to appear. .. 
professional mathematicians and even experts 
in the subject will find it useful as well .. . Smart 
did a good job, and his book will efficiently 
serve as a textbook for beginners and as a 
reftrence source for the experts. " 

-Mathematical Reviews 
London Mathematical Society Student 
Texts 41 

1999 260 pp. 
0-521-64156-X Hardback 
0-521-64633-2 Paperback 

Basic Proof Theory 
Second Edition 
A. S. Troelstra and 
H. Schwichtenberg 

$69.95 
$26.95 

This introduction to the basic ideas of 
structural proof theory contains a thorough 
discussion and comparison of various types 
of first-order logic formalization . Examples 
are given of several areas of application, 
namely: the metamathematics of pure 
first-order logic, logic programming theory, 
category theory, modal logic, linear logic, 
first-order arithmetic and second-order 
logic. For the new edition, the authors have 
rewritten many sections to improve clarity, 
added new sections on cut elimination, and 
included solutions to selected exercises. 
Cambridge Tracts in Theoretical Computer 
Science 43 

2000 432 pp. 
0-521-77911-1 Paperback $34.95 

Available in bookstores or from 

CAMBRIDGE 
UNIVERSITY PRESS 

40 West 20th Street, New York, NY 10011-4211 
Call toll-free 800-872-7423 

Web site: www.cup.org 
AmEx/MasterCardNISA accepted. 

Prices subject to change. 



Modern Spatiotemporal Geostatistic:s 
GEORGE CHRISTAKOS 
The main focus of this book is the Bayesian Maximum Entropy (BME) approach for studying spa· 
tiotemporal distributions of natural variables. As part of the modern geostotistics paradigm, the 
BME approach provides a fundamental insight into the mopping problem in which the knowledge 
of a natural variable, not the variable itself, is the direct object of study. The book contends that 
the modern geostotisticol approach to environmental problems should be a stochosfic analysis con· 
cerned with both the ontologicollevel and the epistemic level, rather than a pure inductive 
account of science based merely on a linear relationship between data and hyptheses and theory· 
free techniques. 
(lnternofionol Association for Mothemoficol Geology: Studies in Mothemoficol Geology) 
September 2000 304 pp.; 131 line illus. $60.00 

Mathematical Logic:: A Course with Exercises 
Part 1: Propositional Calculus, Boolean Algebras, Predicate 
Calculus 
RENE CORI and DANIEL LASCAR 
Translated by DONALD H. PELLETIER 
logic forms the basis of mathematics and is a fundamental part of any mothemafics course. This 
book provides students with a dear and accessible introduction to this important subject, using the 
concept of model os the main focus and covering a wide area of logic The chapters of the book 
cover proposifionol cokulus, boolean algebras, predicote cokulus ond completeness theorems with 
answers to all of the exercises at the end of the volume. This is on ideal introduction to mothe· 
motics and logic for the advanced undergraduate student. 
October 2000 368 pp. 
paper $39.95/ doth $70.00 

Basic: Mathematics for Biochemists 
Second Edition 
ATHEL CORNISH-BOWDEN 
This book sets out all the mathematics needed for on undergraduate course in biochemistry, 
assuming a minimum of prior knowledge. Emphasis is placed on topics necessary for biochemists 
and all the examples are relevant to biochemistry. Each chapter contains illustrative boxes and 
worked examples and also a problem secfion (the answers are given in the back of the book). It 
covers the basic concepts of mathemofics (such as manipulating fractions, functions, and plotting 
graphs), ordinary differentiation, integration required by the biochemist, partial differentiation, and 
solving equations (linear, simultaneous, quadratic, and higher-order). The final chapter covers the 
basic ideas of statistics. 
2000 2 40 pp.; 34 line figs. 
paper $24.95/ doth $60.00 

Approximating Integrals via Monte Carlo and 
Deterministic: Methods 
MICHAEL EVANS and TIM SWARTZ 
This book emphasizes primary methods for opproximafing integrals that hove been found to be of 
practical use, focusing on opproximafing higher-dimensional integrals with coverage of the lower· 
dimensional cose as well. Included in the book are asymptotic techniques, multiple quadrature 
and quasi-random techniques and a complete development of Monte Carlo algorithms. For the 
Monte Carlo section important sampling methods, variance reduction techniques and the primary 
Markov Chain Monte Carlo algorithms are covered. 
(Oxford Statistical Science Series 20) 
2000 304 pp.; 2 line illus. $60.00 

Matrices for Statistics 
Second Edition 
MICHAEL HEALY 
From the reviews of the first edition " .. .this should be a valuable handbook for a great variety of 
statistical users." Short Book Reviews of the International Statistics Institute " ... a good refer· 
ence book for the serious student." Journal of the American Statistical Association " ... a very 
worthwhile addition to anyone's shelf." Teaching Statistics "I recommend it." Technometrics. 
2000 160 pp.; 1 line illus. 
paper $35.00/ doth $70.00 

Chaos and Nonlinear Dynamics 
Second Edition 
ROBERT HILBORN 
This book introduces readers to the full range of current and background activity in the rapidly 
growing field of nonlinear dynamics. It uses a step-by-step introduction to dynamics and geometry 
in state space to help in understanding nonlinear dynamics and includes a thorough treatment of 
both differenfial equation models and iterated map models as well as a derivation of the famous 
Feigenbaum numbers. It is the only introductory book available that includes the important field of 
pattern formation and a survey of the controversial questions of quantum chaos. 
October 2000 656 pp.; 7 halftones & 200 line illus. 
paper $50.00 

Data Analysis for Database Design 
Third Edition 
DAVID HOWE 
This dossicol text has been updated to ensure that recent developments concerning relational 
databases are included. In particular, there is a new section on the object-oriented approach, and a 
detailed cose study outlining the use of SQL in first and second level design. The book explains 
techniques from a practicol stand-point by using small-scole realistic examples and 'answer point· 
ers' at the end of each chapter to encourage understanding. 
(An Arnold Publicotion) 
September 2000 320 pp. 
paper $29.9 5 

Prac:tic:al Time Series 
GARETH JANACEK 
The study of time-ordered data is on important branch of statistics with opplicotions as variable as 
medicine, engineering and economics. This is o practicol hands-on look at how the analysis works, 
rather than a mere discussion of theory. It covers o brood spectrum of models, from ARIMA mod
els to state space models and the Kolman filter. Applications of the estimation problem and the 
frequency domain are also covered. 
(Arnold Texts in Statistics) 
(An Arnold Publicotion) 
September 2000 256 pp. 
paper $34.95 

An Introduction to Randomised Controlled 
Clinical Trials 
J. N. S. MATTHEWS 
Evidence from randomized controlled dinicol trials is now widely accepted as the only sound basis 
for assessing the efficocy of new treatments. Since the inception of modern trials in the 1940's, 
their use and the associated methodology has grown rapidly, and there in now a considerable 
body of knowledge that must now be assimilated by anyone studying the subject. This important 
new book introduces readers to the concepts behind randomization methods and their analysis, 
and includes chapters on meta-analysis and specialized designs, such as duster-randomization tri· 
als, crossover trials and equivalence studies. It assumes no underlying medico! background and 
material from each chapter is illustrated with problems and real-life examples. 
(Arnold Texts in Statistics) 
(An Arnold Publication) 
2000 208 pp.; 19 b/w illus. 
paper $34.95 

Dynamics and Relativity 
W. D. MCCOMB 
Provides undergraduates in physics with on unusually accessible introduction to special relativity by 
emphasizing the connections between relativity and classical mechanics. The book begins by 
developing classical mechanics in a form that the author calls "Galilean Relativity," which empha
sizes frames of reference, and then uses this framework to discuss bath special and general rela
tivity. 
2000 392 pp.; 133 line illus. 
paper $45.00 

Prices are subject to change and apply only in the US. To order, or for more information, please call 1-800-45 1-7556. 
In Canada, call 1-800-387-8020. Visit our website at www.oup.com 



DE GRUYTER EXPOSITIONS IN MATHEMATICS 
Volume 33: 
Daniel B. Shapiro 
Compositions of Quadratic Forms 
2000. XIII+ 417 pages. ISBN 3-11-012629-X. Cloth $98.95 

The central topic of this book is the theorem of Hurwitz and Radon concerning composition formulas for sums of squares, 
-fir-st-~-in-th~l-9-20s. Techniques from algebra and topology are used to generalize that theorem in several directions. The 

text includes worked examples and many exercises that develop more variations of the central topic. The main audience are 
people who have had some graduate courses in abstract algebra, and many sections of the book are accessible to anyone with 
some training in linear algebra. Several major topics in this book will be of interest to students of topology and geometry. 
The author has attempted to make the presentation as clear and as elementary as possible. 

Volume31: 
Viktor P. Maslov and Petr P. Mosolov 
Nonlinear Wave Equations Perturbed by Viscous Terms 
2000. X+ 329 pages. ISBN 3-11-015282-7. Cloth $148.95 

This book deals with mathematical statements of a wide class of problems studied in mechanics. In particular, equations of 
one-dimensional barotropic gas, the Cauchy problem for equations of viscous compressible fluids, hyperbolic equations with 
small viscosity, and the theory of elasticity for media with different moduli of elasticity are studied. Admissible 
discontinuities of solutions are classified, and the problem of interaction of discontinuities is considered. 
The book is intended for scientists in mathematics and mechanics, as well as for graduate and post-graduate students. 

DE GRUYTER SERIES IN LOGIC AND ITS APPLICATIONS 
Volume 3: 
Sy D. Friedman 
Fine Structure and Class Forcing 
2000. X+ 221 pages. ISBN 3-11-016777-8. Cloth $84.95 

This book is intended for the student familiar with the basics of axiomatic set theory, including an introduction to Godel's 
theory of constructability. It presents a thorough analysis of the first two approximations to the set-theoretic universe, given 
by the universes L and L[O#]. Godel's constructability universe L provides the setting in which the most thorough 
understanding of set theory can be achieved, through use of the fine structure theory. 

The text begins with a streamlined treatment of the fine structure of L, using the notion ofL* formula. This is followed by the 
technique of forcing with sets or classes, establishing basic facts about the preservation of ZFC and co finalities. The model 
L[O#] then arises naturally as a way to select the "relevant" forcing extensions of L. The author shows that forcing, normally a 
tool for establishing relative consistency results, now becomes a powerful technique for analysing the set-theoretic universe. 
He develops this theme by using class forcing to solve the Genericity, n Y:.-Singleton and Admissibility Spectrum problems of 
Jensen and Solovay. The book's further applications of class forcing to genericity, admissibi lity, descriptive set theory and 
set-theoretic definability are sure to be of interest to a wide community of set theorists. 

Walter de Gruyter 
Berlin • New York 
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For North America: 

Walter de Gruyter, Inc. 
200 Saw Mill River Road • llawlhornc. NY I 0532 
Website: www.clcgruyter.com 
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Please read the "Membership Categories" section of this form to determine the 
membership category for which you are eligible. Then (Ill out this application and 
return it as soon as possible. 

Date ______ 20 

Family Name First Middle 

Place of Birth: 
City State Country 
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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. 

Introductory ordinary member rate applies to the first five consecutive years of ordi· 
nary membership. Eligibility begins with the first year of membership in any category 
other than student and nominee. Dues are $51. 

For ordinary members whose annual professional income is below $75,000, the dues 
are $102; for those whose annual professional income is $75,000 or more, the dues are 
$136. 

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 mem
bership, but both members will be accorded all other privileges of membership.) 

Minimum dues for contributing members are $204. The amount paid which exceeds 
the higher ordinary dues level and is purely voluntary may be treated as a charitable con
tribution. 

For either students or unemployed individuals, dues are $34, and annual verification 
is required. 
The annual dues for reciprocity members who reside outside the U.S. are $68. 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. must pay ordinary member dues 
($102 or $136). 
The annual dues for category-S members, those who reside in developing countries, 
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Joint family member (full rate) ...................................................... 0$102 0$136 
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Unemployed member (please verify)2 ...........•.••••. .. .•.. . .•.•. .•• ••••. .•.. .•• .•... •. . . . .•.•••• 0$34 

Reciprocity member (please verify)3 ••••.•••. •.•••..••.••. ••••. 0$68 0$102 0$136 

Category-S member 4 ••••• •••••••••• ...••.•.. .••.•..•••.•••• .•.••••.••••.•••...••• •••.•. •.•••••••.•••.•. ••• ••••• 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 actively 
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. 
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Meetings & Conferences 
oftheAMS 

Toronto, Ontario 
Canada 
University of Toronto 

September 23-24, 2000 

Meeting #957 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: August 2000 
Program first available one-MATH: August 10, 2000 
Program issue of electronic Notices: November 2000 
Issue of Abstracts: Volume 21, Issue 3 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

John H. Conway, Princeton University, New ways to look 
at quadratic forms (Erdos Memorial Lecture). 

George Elliott, University of Toronto, A brief survey of 
structure and classification theory for amenable C*-algebras. 

Benson Farb, University of Chicago, Group actions and 
Helly's Theorem. 

Boris Tsygan, Pennsylvania State University, Index theo
rems, formality theorems, and homotopy algebras. 

Special Sessions 

Analytic Number Theory, John Friedlander, University of 
Toronto, and Steve Gonek, University of Rochester. 

Applied Categorical Structures, Joan Wick Pelletier and Wal
ter Tholen, York University. 

Commutative Algebra and Algebraic Geometry, Anthony 
Geramita, Queens University, and William Traves, United 
States Naval Academy. 

Computational Wavelet Analysis, Sebastian Ferrando and 
Larry Kolasa, Ryerson Polytechnic University. 

Discrete and Applied Geometry, Asia Ivic Weiss and Wal
ter Whiteley, York University. 

Ergodic Theory and Dynamical Systems, Andres del Jnnco, 
University of Toronto, and Blair Madore, SUNY, Potsdam. 

Functional Differential Equations and Applications, Ana toll 
F. Ivanov, Pennsylvania State University, and Jianhong 
Wu, York University. 

Hamiltonian Systems, Lisa Jeffrey, Velimir Jurdjevic, and 
Boris Khesin, University of Toronto. 

Modern Schubert Calculus, Nantel Bergeron, York Univer
sity, and Frank Sottile, University of Wisconsin. 

Nonabsolute Integration, Patrick Muldowney, University 
of Ulster, and Erik Talvila, University of Illinois, Urbana. 

Noncommutative Geometry, Ryszard Nest, University of 
Copenhagen, and Victor Nistor and Boris Tsygan, Penn
sylvania State University. 

Nonlinear Functional Analysis, Sankatha Singh and Bruce 
Watson, Memorial University of Newfoundland. 

Operator Algebras and Operator Theory, Man-Duen Choi 
and George Elliott, University of Toronto. 
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Probability, Neal Madras, George L. O'Brien, Thomas Sal
isbury, and Donna Salopek, York University. 

Pseudo-differential Operators, Wavelet Transforms andRe
lated Topics, M. W. Wong, York University. 

Representation Theory of Infinite Dimensional Lie Alge
bras, Yun Gao, York University. 

Set Theory and Set-Theoretic Topology, Franklin D. Tall, 
University of Toronto. 

San Francisco, 
California 
San Francisco State University 

October 21-22, 2000 

Meeting #958 
Western Section 
Associate secretary: Bernard Russo 
Announcement issue of Notices: August 2000 
Program first available on e-MATH: September 11, 2000 
Program issue of electronic Notices: December 2000 
Issue of Abstracts: Volume 21, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Steven N. Evans, University of California, Berkeley, Title 
to be announced. 

Usa J. Fauci, Tulane University, Title to be announced. 

Kristin Lauter, Microsoft Corporation, Title to be announced. 

Special Sessions 

Abstract Wavelet Theory, Lawrence W. Baggett, University 
of Colorado, and Kathy D. Merrill, The Colorado College. 

Algebraic and Geometric Combinatorics, Jesus De Loera, 
University of California, Davis, and Frank Sottile, Univer
sity of Wisconsin. 

A utomorphic Forms and Representations, Ehud Moshe 
Baruch, University of California Santa Cruz, Dan Bump, 
Stanford University, and Olav Richter, University of Cali
fornia Santa Cruz. 

Banach Algebras, Suren Grigoryan, Kazan State University, 
and Thomas Tonev, University of Montana-Missoula. 

Diagrammatic Morphisms in Algebra, Category Theory, 
and Topology, David Radford, University of Illinois at 
Chicago, Fernando Souza, Los Alamos National Laboratory 

and University of Illinois at Chicago, and David Yetter, 
Kansas State University. 

Geometric and Symbolic Dynamical Systems, Arek Goetz, 
San Francisco State University, and Luca Zamboni, Uni
versity of North Texas. 

Harmonic Analysis, Christoph Thiele, University of Cali
fornia, Los Angeles, and Thomas Wolff, California Institute 
of Technology. 

History of Mathematics, Shawnee McMurran, University of 
Redlands, and James J. Tattersall, Providence College. 

Holomorphic Spaces, Sheldon Axler and Alex Schuster, San 
Francisco State University. 

Low Genus Curves and Applications, Kristin Lauter, Mi
crosoft, and Harold Stark, University of California San 
Diego. 

Nonlinear Evolution Equations, Lev Kapitanski, Kansas 
State University, and Gustavo Ponce, University of Cali
fornia Santa Barbara. 

Operator Algebras, Steve Kaliszewski and John Quigg, Ari
zona State University. 

Periodic and/or Multiple Solutions of Differential and Dif
ference Equations, Jorge Aarao and Mario Martelli, Clare
mont McKenna College, and Adolfo Rumbos, Pomona Col
lege. 

Quantum Algebra, Nicolai Reshetikhin, University of 
Caifornia, Berkeley. 

Singularities and Algebraic Geometry, Caroline Melles, 
United States Naval Academy, and Ruth Michler, Univer
sity of North Texas. 

Topics in Probability, with Emphasis on Markov Chains and 
Random Matrices, Steve Evans, University of California, 
Berkeley, Amir Dembo, Stanford University, and Yuval 
Peres, University of California, Berkeley. 

New York, New York 
Columbia University 

November 4-5, 2000 

Meeting #959 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: September 2000 
Program first available one-MATH: September 28, 2000 
Program issue of electronic Notices: December 2000 
Issue of Abstracts: Volume 21, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: September 12, 2000 
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Invited Addresses 

Paula Cohen, Universite des Sciences et Technologies de 
Lille, France, Equidistribution on Shimura varieties and ap
plications. 

Brian Greene, Columbia University, String theory and quan
tum geometry. 

Sergey Novikov, University of Maryland, College Park, and 
Landau Institute for Theoretical Physics, Graphs: Spectral 
theory, symplectic geometry, solitons. 

Alexander I. Suciu, Northeastern University, Topology of 
hyperplane arrangements. 

Special Sessions 

Algebraic Geometry(Code: AMS SS H1), Sorin Popescu and 
Lev A. Borisov, Columbia University. 

Arithmetic Geometry and Modular Forms (Code: AMS SS D1), 
Dorian Goldfeld, Columbia University, and Paula Cohen, 
University of Lille. 
Arrangements of Hyperplanes (Code: AMS SS Cl), Michael 
J. Falk, Northern Arizona University, and Alexander I. 
Suciu, Northeastern University. 

Combinatorial Group Theory (Code: AMS SS A1), Gilbert 
Baumslag, Sean T. Cleary, Alexei Myasnikov, and Vladimir 
Shplirain, City College (CUNY). 
Commutative Algebra (Code: AMS SS Fl), Irena Peeva, Cor
nell University, and Luchezar Avramov, Purdue University. 

Differential Algebra and Related Topics (Code: AMS SS El), 
Li Guo and William Keigher, Rutgers University at Newark, 
and William Sit, City College (CUNY). 

Nonlinear Partial Differential Equations (Code: AMS SS ]1), 
Zheng-Chao Han, Rutgers University, and A. Shadi Tahvil
dar-Zadeh, Princeton University. 

Riemannian Manifolds and Their Limit Spaces (Code: AMS 
SS K1), Xiaochun Rong, Rutgers University, and Christina 
Sormani, Lehman College, CUNY. 
Symbolic Computation and Kleinian Groups (Code: AMS SS 
G1), Jane P. Gilman, Rutgers University, and Mika K. Sep
pala, Florida State University. 

The Topology of 3-Manifolds (Code: AMS SS B1), Joan S. Bir
man, Brian S. Magnum, and Walter D. Neumann, Barnard 
College. 

Workshop on Differential Algebra and Related 
Topics 
Participants in the meeting may be interested in this 
workshop to be held November 2- 3, 2000, at Rutgers 
University at Newark, Newark, New Jersey, organized by 
Phyllis Cassidy, Smith College; Li Guo, Rutgers University 
at Newark; William Keigher, Rutgers University at Newark; 
and William Sit, City College (CUNY). 

This international workshop will bring together experts 
from different areas related to differential algebra to give 
expository talks on their fields. The purpose of this 
workshop is to disseminate the methods and results of 
differential algebra to other areas, to encourage potential 
collaborations, and to attract graduate students and new 

Meetings & Conferences 

researchers. In order to bring the participants further up 
to date on the most current research, there will be a 
Special Session on the same subject at the AMS meeting at 
Columbia University immediately following this workshop. 

The topics to be covered include the history of differ
ential algebra, differential Galois theory, differential 
algebraic geometry, differential algebraic groups, compu
tational differential algebra, applications to arithmetic 
geometry, applications to control theory, difference 
algebra and Baxter algebra. 

Confirmed speakers are Manuel Bronstein, INRIA, France; 
Phyllis Cassidy; Richard Churchill, Hunter College (CUNY); 
Henri Gillet, University of Illinois at Chicago; Jerald Kovacic, 
Prolifics, Inc.; Andy Magid, University of Oklahoma; E. L. 
Mansfield, University of Kent, United Kingdom; Sally 
Morrison, Bucknell University; Michael Singer, North 
Carolina State University; William Sit; and Marius van der 
Put, University of Groningen, the Netherlands. 

For more information contact Li Guo, l i guo@newark. 
rutgers.edu, or William Keigher, keigher@newark. 
rutgers. edu, or see the Web page at http: I /newark. 
rutgers.edu/~nwkmath/diffalg.html. 

Birmingham, 
Alabama 
University of Alabama-Birmingham 

November 1 0-1 2, 2000 

Meeting #960 
Southeastern Section 
Associate secretary: John L. Bryant 
Announcement issue of Notices: September 2000 
Program first available one-MATH: October 5, 2000 
Program issue of electronic Notices: January 2001 
Issue of Abstracts: Volume 21, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: September 19, 2000 

Invited Addresses 

Nick Alikakos, University of Tennessee and University of 
Athens, Title to be announced. 

Ivan Cherednik, University of North Carolina at Chapel Hill, 
Double Heeke algebras, Q·Gauss integrals, and Gaussian 
sums. 

Vladimir Temlyakov, University of South Carolina, Greedy 
algorithms in nonlinear approximation. 

Xin Zhou, Duke University, Perturbation theory on inte
grable systems. 
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Special Sessions 

Analytical Problems in Mathematical Physics (Code: AMS SS 
El), Roger T. Lewis, University of Alabama at Birming
ham, Michael P. Loss, Georgia Institute of Technology, 
and Marcel Griesemer, University of Alabama at Birming
ham. 

Billiards and Related Topics (Code: AMS SS Cl), Nikolai I. 
Chemov and Nandor Simanyi, University of Alabama at 
Birmingham. 

Differential Operators and Function Spaces (Code: AMS SS 
Pl), R. C. Brown, University of Alabama-Tuscaloosa, and 
D. B. Hinton, University of Tennessee, Knoxville. 

Dynamics and Low-Dimensional Topology (Code: AMS SS 
Gl), Alexander M. Blokh, Lex G. Oversteegen, and John 
C. Mayer, University of Alabama at Birmingham. 

Integrable Systems and Riemann-Hilbert Problems (Code: 
AMS SS Nl), Xin Zhou, Duke University, and Kenneth 
McLaughlin, University of Arizona. 

Inverse Problems (Code: AMS SS Al), Ian Walker Knowles 
and Rudi Weikard, University of Alabama at Birmingham. 

Nonlinear Differential Equations and Applications (Code: 
AMS SS Hl), James R. Ward Jr., University of Alabama at 
Birmingham, and Wenzhang Huang, University of Alabama 
at Huntsville. 

Nonlinear Methods in Approximation (Code: AMS SS Kl), 
Vladimir N. Temlyakov, University of South Carolina. 

Nonlinear Partial Differential Equations and Applications 
(Code: AMS SS ]1), Dehua Wang, University of Pittsburgh, 
and Yanni Zeng, University of Alabama at Birmingham. 

Operator Algebras and Their Representations (Code: AMS 
SS Fl), Alan Hopenwasser, University of Alabama, and 
justin R. Peters, Iowa State University. 

Operators and Function Theory on Holomorphic Space 
(Code: AMS SS Ml), james L. Wang and Zhijian Wu, Uni
versity of Alabama. 

Relations Between Spectral Theory and Analytic Number 
Theory (Code: AMS SS Bl), Robert M. Kauffman, Univer
sity of Alabama at Birmingham, and Martin N. Huxley, 
Cardiff University, Wales. 

Spectral and Transport Problems in Solid State Physics 
(Code: AMS SS Dl), Peter D. Hislop, University of Ken
tucky, and Yulia Karpeshina and Gunter H. Stolz, Univer
sity of Alabama at Birmingham. 

Wavelets, Frames, Sampling, and Time-Frequency Repre
sentations (Code: AMS SS Ll), Akram Aldroubi, Vanderbilt 
University. 

Hong Kong, People's 
Republic of China 
Hong Kong Baptist University 

December 13-16, 2000 

Meeting #961 
First ]oint International Meeting between the AMS and the 
Hong Kong Mathematical Society. 
Associate secretary: Bernard Russo 
Announcement issue of Notices: June 2000 
Program first available one-MATH: Not applicable 
Program issue of electronic Notices: Not applicable 
Issue of Abstracts: None 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired 
For abstracts: Expired 

Invited Addresses 

Jianshu Li, Hong Kong University of Science and Technol
ogy, Title to be announced. 

Thomas Liggett, University of California Los Angeles, Title 
to be announced. 

Ngai Ming Mok, University of Hong Kong, Title to be an
nounced. 

Gilles Pisier, Univ of Paris 6 and Texas A&M University, Title 
to be announced. 

Michael Shub, IBM, Title to be announced. 

Gang Tian, Massachusetts Institute of Technology, Title to 
be announced. 

Special Sessions 

Combinatorial and Computational Methods in Commutative 
Algebra and Algebraic Geometry, Vladimir Shpilrain, CUNY, 
City College, and Jie-Tai Yu, University of Hong Kong. 

Combinatorics and Graph Theory, Beifang Chen, Hong 
Kong University of Science and Technology, Jeong Han Kim, 
Microsoft, USA, and Che Bor Lam, Hong Kong Baptist Uni
versity. 

Geometric Analysis, Peter Li, University of California, Irvine, 
and Luen Fai Tam and Tom Wan, Chinese University of 
Hong Kong. 

Integrable Systems, Jishan Hu, Hong Kong University of Sci
ence and Technology, Wen Xiu Ma, City University of Hong 
Kong, Peter Olver, University of Minnesota, and MinYan, 
Hong Kong University of Science and Technology. 

Iterative Methods in Scientific Computation, Michael Ng, Uni
versity of Hong Kong, and Robert Plemmons, Wake For
est University. 

Low Dimensional Topology, lain Aitchison and Hyam Ru
binstein, University of Melbourne. 
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Mathematics of Learning Theory, Felipe Cucker and 
Stephen Smale, City University of Hong Kong. 
Mathematics of Optimization, Kung Fu Ng, Chinese Uni
versity of Hong Kong, and Jong-shi Pang, Johns Hopkins 
University. 

Nonlinear Elliptic and Parabolic Partial Differential Equa
tions, Kai Seng Chou, Chinese University of Hong Kong, 
Yanyan Li, Rutgers University, and Juncheng Wei, Chi
nese University of Hong Kong. 

Nonlinear Waves, Zhouping Xin, Courant Institute of Math
ematical Sciences and Chinese University of Hong Kong, and 
Xiaoping Wang, Hong Kong University of Science and Tech
nology. 

Numerical methods for Partial Differential Equations, Su
sanne Brenner, University of South Carolina, and Jun Zou, 
Chinese University of Hong Kong. 
Optimization and Applications, Kok Lay Teo and X. Q. 
Yang, Hong Kong Polytechnic University. 

Representation Theory, Jian Shu Li and Jinsong Huang, 
Hong Kong University of Science and Technology. 
Theoretical and Numerical Aspects of Nonlinear Conser
vation Laws, Tao Tang, Hong Kong Baptist University, and 
Zhouping Xin, Courant Institute of Mathematical Sciences 
and Chinese University of Hong Kong. 
Value Distribution Theory and Complex Dynamics, Chung 
Chun Yang, Hong Kong University of Science and Tech
nology, and William Cherry, University of North Texas. 

New Orleans, 
Louisiana 
New Orleans Marriott and Sheraton New 
Orleans Hotel 

January 10-13,2001 

Meeting #962 
]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), and the winter meet
ing of the Association for Symbolic Logic (ASL). 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: October 2000 
Program first available one-MATH: November 1, 2000 
Program issue of electronic Notices: January 2001 
Issue of Abstracts: Volume 22, Issue 1 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: Expired 
For abstracts: October 3, 2000 

Meetings & Conferences 

For summaries of papers to MAA organizers: September 
15, 2000 

Joint Invited Addresses 

Barry Mazur, Harvard University, Deformations, pertur
bations and near-misses in geometry, physics, and number 
theory, Friday, 11:10 a.m. (AMS-MAA). 

Jeffrey R. Weeks, Canton, N.Y., Measuring the universe, 
Wednesday, 11:10 a.m. (AMS-MAA). 

Joint Special Sessions 

History of Mathematics (Code: AMS SS K1), Karen H. 
Parshall, University of Virginia, and David E. Zitarelli, 
Temple University (AMS-MAA); Friday and Saturday morn
ings and afternoons. 

Mathematics and Education Reform (Code: AMS SS X1), 
Naomi Fisher, University of Illinois at Chicago, William H. 
Barker, Bowdoin College, Jerry L. Bona, University of Texas 
at Austin, and Kenneth C. Millett, University of California, 
Santa Barbara (AMS-MAA-MER); Wednesday and Thursday 
mornings and afternoons. 

AMS-MAAJoint Sessions 
The NSF National Science, Mathematics, Engineering, and 
Technology Education Digital Library Program: A Re
port on Current Activities and Projects, Thursday, 2:45 
p.m.-4:15p.m. organized by Lee L. Zia and James H. Light
bourne, NSF Division of Undergraduate Education. In this 
panel discussion presenters will describe the current port
folio of projects being supported by the program. Repre
sentatives of selected projects will report on their progress 
to date and general issues for course and curriculum con
tent developers will be addressed. Funding opportunities 
will also be discussed. Panelists include Lang Moore, Duke 
University; Gene Klotz, Swarthmore College and 
mathforum. com; and Robby Robson, Oregon State Uni
versity. Sponsored by the AMS and MAA. 

Prize Session and Reception: In order to showcase the 
achievements of the recipients of various prizes, the AMS 
and MAA are cosponsoring this event at 4:25 p.m. on 
Thursday. A cash bar reception will immediately follow. 
All participants are invited to attend. The AMS will an
nounce the winners of the Levi L. Conant Prize, the Ruth 
Lyle Satter Prize in Mathematics, the Leroy P. Steele Prizes, 
the Oswald Veblen Prize in Geometry, and the Albert Leon 
Whiteman Memorial Prize. The AWM will present the 
Louise Hay Award for Contributions to Mathematics Edu
cation, and the Alice T. Schafer Prize for Excellence in 
Mathematics by an Undergraduate Woman. The MAA 
prizes include the Deborah and Franklin Tepper Raimo 
Award for Distinguished College or University Teaching of 
Mathematics, the Chauvenet Prize, the Yueh-Gin Gung and 
Dr. Charles Y. Hu Award for Distinguished Service to Math
ematics, and Certificates of Meritorious Service. 

This session also will be the venue for the announcement 
of the joint Policy Board for Mathematics Communication 
Award and the Leonard M. and Eleanor B. Blumenthal 
Award for the Advancement of Research in Pure 
Mathematics. 
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Teaching Math and the World Wide Web, Friday, 9:00 
a.m.-10:30 a.m., organized by Andrew G. Bennett, Kansas 
State University, and judith Lee Baxter, University of illi
nois, Chicago. There has been an explosion of interest in 
using the World Wide Web to support or enhance the teach
ing of mathematics among both mathematicians and ad
ministrators. Different faculty are using the Web to pro
vide textural information, live animations, automated online 
homework systems, real world problems, interactive chat 
rooms, and many other resources. Many interesting pro
jects are going on, but most are developing independently. 
There is no central site or journal where mathematicians 
can go to find out what other people are trying, what 
works, what doesn't, and how to effectively integrate new 
Web-based technologies into instruction. This session 
would provide a forum for faculty to share their experiences 
and to learn from each other. Panelists include judith Lee 
Baxter, University of illinois at Chicago, (moderator); An
drew G. Bennett, Kansas State University; Thomas F. Ban
choff, Brown University; Susan Holmes, Stanford Univer
sity; and Gene Klotz, Swarthmore College. Sponsored by 
the AMS and MAA. 

Philosophy of Mathematics: That Which is of Interest 
to Mathematicians, Saturday, 1:00 p.m.-2:30 p.m., orga
nized by joseph Auslander, University of Maryland, and 
Bonnie Gold, Monmouth University. The twentieth cen
tury diversion of philosophy of mathematics into questions 
of foundations and the nature of numbers resulted in 
many mathematicians losing interest in the subject. How
ever, there are many philosophical questions which the 
mathematical community appears to care about, such as 
the relationship between mathematics and the (physical) 
world, the role of aesthetic considerations in the develop
ment of new mathematics, the value of experimental math
ematics, and how central proof is for mathematics. Evidence 
of this interest is the regular review in AMS and MAA pub
lications of books on the philosophy of mathematics. This 
panel attempts to begin a dialogue between mathematicians 
interested in philosophical questions and philosophers of 
mathematics. Panelists include Chandler Davis, University 
of Toronto; Reuben Hersh, University of New Mexico; Saun
ders Mac Lane, University of Chicago; and Kenneth Man
ders, University of Pittsburgh. Sponsored by the AMS and 
MAA. 

10 7th Annual Meeting of the AMS 
AMS Invited Addresses 

Bonnie Berger, Massachusetts Institute of Technology, 
Title to be announced, Thursday, 2:15 p.m. 
Martin R. Bridson, Mathematical Institute, Oxford, England, 
Title to be announced, Friday, 10:05 a.m. 
Ingrid Daubechies, Princeton University, Analog-to-digital 
conversion: A case study of interaction between mathe
maticians and electrical engineers, Saturday, 2:15p.m. 
Igor B. Frenkel, Yale University, Title to be announced, Fri
day, 9:00 a.m. 

Ronald L. Graham, University of California San Diego, Title 
to be announced (AMS Josiah Willard Gibbs Lecture), 
Wednesday, 8:30p.m. 
Mark L. Green, University of California Los Angeles, New 
perspectives on algebraic cycles, Thursday, 3:20p.m. 
Michael J. Hopkins, MIT, Title to be announced, Wednes
day, 10:05 a.m. 
Janos Kollar, Princeton University, Title to be announced 
(AMS Colloquium Lecture), Wednesday, Thursday, and Fri
day, 1:00 p.m. 

AMS Special Sessions 

Analysis on Infinite Dimensional Spaces (in honor of Leonard 
Gross) (Code: AMS SS N1), Hui-Hsiung Kuo and Ambar N. 
Sengupta, Louisiana State University; Friday and Saturday 
mornings, and Saturday afternoon. 
Analytic Number Theory (Code: AMS SS P1), Dorian Gold
feld, Columbia University; Friday and Saturday mornings 
and afternoons. 
Applications of Mathematics to Human Physiology and Med
icine (Code: AMS SS BB1), James Cassatt, National Institutes 
of Health, and Michael C. Reed, Duke University; Friday and 
Saturday mornings and afternoons. 
Asymptotic Behavior of Difference Equations with Applica
tions (Code: AMS SS Fl), Vlajko L. Kocic, Xavier University, 
Abdul-Aziz Yakubu, Howard University, and Gerasimos 
Ladas, University of Rhode Island; Wednesday and Thurs
day mornings, and Wednesday afternoon. 
Braid Groups and Configuration Spaces (Code: AMS SS Ll), 
Daniel C. Cohen and Neal W. Stoltzfus, Louisiana State Uni
versity; Wednesday and Thursday mornings, and Wednes
day afternoon. 
Commutative Rings and Monoids (Code: AMS SS G1), Scott 
T. Chapman, Trinity University, and Evan G. Houston, 
University of North Carolina at Charlotte; Wednesday morn
ing, and Wednesday and Thursday afternoons. 
Computational Algebraic Geometry for Curves and Sur
faces (Code: AMS SS B1), Mika K. Seppala, Florida State Uni
versity, and Emil J. Volcheck, National Security Agency; Fri
day and Saturday mornings, and Friday afternoon. 
Discovery Learning: The Moore Method in American Math
ematics (Code: AMS SS D1), John W. Neuberger, University 
of North Texas, and Judy A. Kennedy, University of 
Delaware; Wednesday morning. 
Discrete Geometry (Code: AMS SS Y1), Andras Bezdek, 
Auburn University; Friday and Saturday afternoons, and Sat
urday morning. 
Function Theory, Differential Equations and Functional 
Equations (Code: AMS SS H1), Gary G. Gundersen, Univer
sity of New Orleans, Ilpo Laine, University of Joensuu, and 
Enid M. Steinhart, University of New Orleans; Wednesday 
and Thursday mornings, and Thursday afternoon. 
Geometric Group Theory (Code: AMS SS A1), Stephen G. 
Brick and Igor Mineyev, University of South Alabama, and 
Jon M. Corson, University of Alabama; Wednesday and 
Thursday afternoons, and Thursday morning. 
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Geometry and Topology of Low Dimensional Manifolds 
(Code: AMS SS M1), Slawomir Kwasik and Terry Lawson, 
Tulane University; Friday and Saturday mornings, and Fri
day afternoon. 

Graduate and Postdoctoral Education in Arithmetical Al
gebraic Geometry: The Arizona Winter School (Code: AMS 
SS V1), Douglas L. Ulmer and William G. McCallum, Uni
versity of Arizona; Wednesday morning, and Wednesday 
and Thursday afternoons. 

Group Cohomology and Applications to Homotopy Theory 
and Representation Theory (Code: AMS SS ]1), Alejandro 
Adem, University of Wisconsin, Madison, and Jon F. Carl
son, University of Georgia; Friday and Saturday mornings, 
and Friday afternoon. 

Integral Transforms (Code: AMS SS Tl), Gestur Olafsson, 
Louisiana State University, Gunter Lumer, University of 
Mons-Hainaut, and Frank Neubrander, Louisiana State 
University; Friday and Saturday mornings and afternoons. 

Integrals and Series throughout Mathematics (Code: AMS 
SS E1), Victor H. Moll, Tulane University, and George Boros, 
University of New Orleans; Wednesday and Thursday morn
ings, and Wednesday afternoon. 

Interaction of Inverse Problems and Image Analysis (Code: 
AMS SS Z1), M. Zuhair Nashed, University of Delaware, and 
Otmar Scherzer, Ludwig-Maxirnilians-UniversWit Munchen; 
Friday morning, and Friday and Saturday afternoons. 

Model Theory (Code: AMS SS AA1), Steven A. Buechler 
and Sergei Starchenko, University of Notre Dame; Thurs
day morning and afternoon. 

Nonlinear Evolution Equations and Applications (Code: AMS 
SS W1), Ralph A. Saxton, University of New Orleans, David 
H. Wagner, University of Houston, and Katarzyna Saxton, 
Loyola University; Wednesday and Thursday mornings and 
afternoons. 

Operator Theory on Function Spaces (Code: AMS SS Ql), Zhi
jian Wu, University of Alabama, and Dechao Zheng, Van
derbilt University; Wednesday and Thursday mornings, 
and Wednesday afternoon. 

PDE Models in Population Biology and Epidemiology (Code: 
AMS SS U1), J. M. Cushing, University of Arizona, Eric T. 
Funasaki, Georgia Southern University, Shandelle M. Hen
son, College of William and Mary, and Anna Maria Spag
nuolo, Texas A&M University; Wednesday and Thursday af
ternoons, and Thursday morning. 

Partial Differential Equations and Geometric Implications 
(Code: AMS SS R1), Vladimir E. Shklover, Northwestern Uni
versity; Friday and Saturday afternoons, and Saturday 
morning. 

Representation Theory of Finite and Algebraic Groups (Code: 
AMS SS C1), Zongzhu Lin, Kansas State University, Daniel 
K. Nakano, Utah State University, and Cornelius Pillen, Uni
versity of South Alabama; Wednesday and Thursday af
ternoons, and Thursday morning. 

Stochastic Analysis and Applications (Code: AMS SS S1), 
Padmanabhan Sundar and Guillermo S. Ferreyra, Louisiana 

Meetings & Conferences 

State University; Friday morning, and Friday and Saturday 
afternoons. 

AMS Contributed Papers 
There will be sessions for contributed papers of ten min
utes' duration. Contributed papers will be grouped by 
related Mathematical Subject Classifications into sessions 
insofar as possible. The author(s) and their affiliation(s) 
and the title of each paper accepted will be listed in the 
program along with the date and time of presentation. 
Abstracts will be published in Abstracts Presented to the 
American Mathematical Society and should be submitted 
electronically. Send a blank message to abs-submi t@ 

ams. org and type he 1 pas the subject to see your electronic 
options. See the beginning of this announcement for per
tinent deadlines. 

Other AMS Sessions 
Committee on the Profession Panel Discussion, 

Wednesday, 4:30 p.m.-6:00p.m. 
Committee on Science Policy Panel Discussion, Friday, 

2:30 p.m.-4:00p.m. 
Committee on Science Policy Government Speaker, Fri

day, 4:20 p.m.-5 :10p.m. 
Committee on Education Panel Discussion, Saturday, 

8:30 a.m.-10:00 a.m. 

Other AMS Events 
Council Meeting. Tuesday, 1:00 p.m.-10:00 p.m. 
Business Meeting, Saturday, 11:45 a.m.-12:15 p.m. The 

Secretary notes the following resolution of the Council: Each 
person who attends a Business Meeting of the Society shall 
be willing and able to identify himself as a member of the 
society. In further explanation, it is noted that each per
son who is to vote at a meeting is thereby identifying him
self as and claiming to be a member of the American Math
ematical Society. The society has a Committee on the 
Agenda for Business Meetings. The purpose is to make busi
ness meetings orderly and effective. The committee does 
not have legal or administrative power. It is intended that 
the committee consider what may be called "quasipoliti
cal" motions. The committee has several possible courses 
of action on a proposed motion, including but not re
stricted to: 

(a) doing nothing, 
(b) conferring with supporters and opponents to arrive 

at a mutually accepted amended version to be circulated 
in advance of the meeting, 

(c) recommending and planning a format for debate to 
suggest to a business meeting, 

(d) recommending referral to a committee, and 
(e) recommending debate followed by referral to a com

mittee. 
There is no mechanism that requires automatic sub

mission of a motion to the committee. However, if a mo
tion has not been submitted through the Committee, it may 
be thought reasonable by a business meeting to refer it 
rather than to act on it without benefit of the advice of the 
Committee. The committee consists of Robert J. Daverman 
(chair), Raymond L. Johnson, and Robert K. Lazarsfeld. 
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In order that a motion for this business meeting re
ceives the service offered by the Committee in the most 
effective manner, it should be in the hands of the Secre
tary by December 13, 2000. 

AMS Short Course 
Please see the article on page 1214 on this conference 

scheduled for Monday and Tuesday, January 8 and 9, on 
Mathematical Biology, organized by James Sneyd, Massey 
University, New Zealand. 

84th Annual Meeting of the MAA 

MAA Invited Addresses 
Robert F. Almgren, University of Toronto, Financial de
rivatives and PDEs, Friday, 2:15p.m. 

Hyman Bass and Deborah H. Ball, University of Michi
gan, Ann Arbor, title to be announced, Wednesday, 3:20p.m. 

Ralph Keeney, University of Southern California, Build
ing nd using mathematical models to guide decision mak
ing, Friday 7:30 p.m.-8:20p.m. (Student Lecturer). 

Peter D. Lax, Courant Institute, New York University, title 
to be announced, Thursday, 10:05 a.m. 

Ivars Peterson, Science News, A kaleidoscope of mathe
matics and art, Saturday, 10:05 a.m. 

Eleanor Robson, University of Oxford, Neither Sherlock 
Holmes nor Babylon: A reassessment of Plimpton 322, 
Wednesday, 2:15p.m. 

Peter Winkler, AT&T Bell Laboratories, Collisions and per
colation, Saturday, 9:00 a.m. 

MAA Minicourses 
Minicourses are open only to persons who register for 

the Joint Meetings and pay the Joint Meetings registration 
fee in addition to the appropriate minicourse fee. If the 
only reason for registering for the Joint Meetings is to gain 
admission to a minicourse, please make a notation on your 
registration form. If the minicourse is fully subscribed or 
cancelled, a full refund will be made of the Joint Meetings 
advance registration fee (otherwise subject to the 50% 
rule). The MAA reserves the right to cancel any minicourse 
that is undersubscribed. 

Minicourse #1: Creating materials using "real-world" 
data, Part A: Wednesday, 8:00 a.m.-10:00 a.m.; Part B: Fri
day, 8:00 a.m.-10:00 a.m., organized by Janet L. Andersen, 
Todd M. Swanson, and Elliot A. Tanis, Hope College. We 
will discuss the advantages and disadvantages of using ma
terials based on "real data", give examples, talk about the 
process of developing such materials, and give partici
pants an opportunity to create their own materials. Par
ticipants will be provided with resource materials, access 
to electronic databases, and samples of materials we have 
created. The focus will be on creating problem sets for 
lower-level courses (general education courses, precalcu
lus, calculus, multivariable calculus, and statistics). En
rollment limit is 30; cost is $85. 

Minicourse #2: WeBWorK, an Internet-based system for 
generating and delivering homework problems to students, 
Part A: Wednesday, 2:15 p.m.-4:15 p.m.; Part B: Friday, 
1:00 p.m.-3:00p.m., organized by Arnold K. Pizer, Michael 

E. Gage and Vicki Roth, University of Rochester. This mini
course introduces participants to WeBWorK, a freely avail
able system that comes with an extensive library of prob
lems. WeBWorK won the 1999 ICTCM Award for Excellence 
and Innovation with the Use of Technology in Collegiate 
Mathematics. Supported by a grant from NSF, WeBWorKhas 
already been adopted by a number of universities. Partic
ipants will actively participate in using WeBWorK and writ
ing WeBWorK problems. Readers can learn more about 
WeBWorK by connecting to http: I /www. math. 
rochester. edu/webwork/. Enrollment limit is 30; cost is 
$85. 

Minicourse #3: Teaching contemporary statistics with ac
tive learning, Part A: Thursday, 10:15 a.m.-12:15 p.m.; Part 
B: Saturday, 3:15 p.m.-5:15 p.m., organized by Allan J. 
Rossman, Dickinson College; Beth L. Chance, California 
Polytechnic State University, San Luis Obispo; Robin H. 
Lock, St. Lawrence University; and Mary R. Parker, Austin 
Community College. In keeping with the recommendations 
of the ASA/MAA Committee on Undergraduate Statistics, 
this minicourse will help instructors to teach statistical 
thinking with more data and concepts, less theory and 
fewer recipes. Participants will engage in hands-on inves
tigations that can be adopted for immediate use with stu
dents. These activities concern such topics as data collec
tion, exploratory data analysis, randomness, and statistical 
inference. Other issues considered include student projects, 
authentic assessment, and resources for teaching statistics. 
Enrollment limit is 30; cost is $85. 

Minicourse #4: The Global Classroom: Using the Web as 
an interactive learning environment. Part A: Thursday, 8:00 
a.m.- 10:00 a.m.; Part B: Saturday, 8:00 a.m.-10:00 a.m., or
ganized by Marcelle Bessman, Jacksonville University, and 
Douglas A. Quinney, Keele University, UK. The Global 
Classroom is a seamless learning environment that supports 
live audio-visual interaction and collaboration on com
monly used mathematical or other software between stu
dents in a class in one location and visitor(s) and/ or stu
dents at another. It is a medium for distance learning, 
virtual office hours, participation in remote seminars and 
colloquia, and collaborative research. Minicourse partici
pants will have the opportunity to experience the Global 
Classroom as both visiting instructor and recipient student. 
Enrollment limit is 30; cost is $85. 

Minicourse #5: Creating and exporting computer ani
mations to the Web. Part A: Thursday, 1:00 p.m.-3:00p.m.; 
Part B: Saturday, 1:00 p.m.-3:00p.m., organized by William 
D. Emerson, Louis A. Talman, and Bradford Kline, Met
ropolitan State College of Denver. Minicourse participants 
will use Mathematica to develop animations that illustrate 
concepts from the undergraduate curriculum and will learn 
to export these animations to the Web via QuickTime. A 
modest familiarity with Mathematica or other computer al
gebra systems is assumed. We will conduct this minicourse 
in a computer laboratory, but participants are welcome to 
supply their own laptops equipped with Mathematica(;:::3.0). 
Enrollment limit is 30; cost is $85. 

Minicourse #6: Computation and discovery in the num
ber theory classroom. Part A: Wednesday, 4:30 p.m.-6:30 
p.m.; Part B: Friday, 3:1 5 p.m.-5:1 5 p.m., organized by 
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Clifford A. Reiter, Lafayette College. While proofs remain 
central to number theory, technology offers opportunities 
for discovering theorems and investigating conjectures in 
the number theory classroom. The instructor has developed 
several }-based computer classroom laboratories which 
will be shared with participants. No experience with J is ex
pected. Sample lab topics include the sieve of Eratothenese 
and twin primes, discovering quadratic reciprocity and 
public key codes. Participants are expected to share their 
ideas, reactions, and experiences. Emollment limit is 30; 
cost is $85. 

Minicourse #7: Cwatsets: A research experience for un
dergraduates. Part A: Wednesday, 8:00 a.m.-10:00 a.m.; 
Part B: Thursday, 8:00 a.m.-10:00 a.m., organized by Gary 
J. Sherman, Rose-Hulman Institute of Technology. Cwat
sets are group-like subsets of binary n-space with sur
prising algebraic and combinatorial properties whose ap
plications range from statistics to graph theory. We will 
survey the undergraduate-driven theory of cwatsets, dis
cuss cwatsets as a capstone topic for a discrete mathematics 
or abstract algebra course, and present an extensive in
ventory of research questions suitable for undergraduates 
and their teachers. Participants will receive a packet of tech
nical reports, papers, examples, and questions. See http: I I 
www. cwatsets. o rgl for more details. Emollment limit is 
50: cost is $55. 

Minicmrrse #8: Teaching graduate students how to teach 
using case studies. Part A: Wednesday, 2:15 p.m.-4:15p.m.; 
Part B: Friday 1:00 p.m.-3:00p.m., organized by Solomon 
Friedberg, Boston College, and Deborah Hughes Hallett 
and William G. McCallum, University of Arizona. Many 
graduate programs are considering the problem of how to 
best prepare their graduate students for the work force, 
not solely in research or applications of mathematics but 
also in teaching mathematics. The case study method gets 
teaching assistants to think about their teaching by pre
senting realistic scenarios that engender lively discussion 
of important classroom issues. The case studies used in 
this minicourse were developed by the Boston College 
Mathematics Case Studies Project. Emollment is limit 50: 
cost is $55. 

Minicourse #9: Making liberal arts mathematics the 
most important course students take to learn effective think
ing. Part A: Thursday, 8:00 a.m.-10:00 a.m.; Part B, Satur
day, 8:00 a.m.-10:00 a.m., organized by Edward B. Burger, 
Williams College, and Michael Starbird, University of Texas 
at Austin. Mathematics contains great ideas and employs 
powerful methods of analysis that transcend mathemat
ics. Topics such as infinity, the fourth dimension, proba
bility, and chaos spark everyone's imagination. These ideas 
are comparable to masterpieces of art, literature, or phi
losophy. Our challenge is to convey the genuine ideas of 
classical and new mathematics and the important strate
gies of analysis. This minicourse allows participants to 
discover and experience hands-on methods for bringing 
deep mathematical results and techniques to life. Emoll
ment limit is 60; cost is $55. 

Minicourse #10: Developing your department's assess
ment plan. Part A: Friday, 8:00 a.m.-10:00 a.m.; Part B: Sat
urday, 8:00 a.m.-10:00 a.m., organized by William G. 

Meetings & Conferences 

Marion, Valparaiso University, and Bonnie Gold, Mon
mouth University. Most universities, and thus individual 
departments, are under pressure from accrediting agencies 
to develop and implement assessment plans to assess stu
dent learning. During this minicourse, pairs (or larger 
groups) of members of a mathematical sciences department 
will develop, in workshop format, a proposed departmen
tal mission statement and the skeleton of its individual
ized assessment plan. Sample assessment programs will 
be discussed and participants will share ideas with groups 
from similar departments to develop their own program. 
Emollment limit is 45: cost is $55. 

Minicourse #11: The mathematics of decision making. 
Part A: Thursday, 1:00 p.m.-3:00p.m.; Part B: Saturday, 1:00 
p.m.-3:00 p.m., organized by Deborah Hughes Hallett, 
William G. McCallum, and Richard B. Thompson, Univer
sity of Arizona. This course will address the question of 
what mathematical skills are needed by beginning under
graduates in business and management programs, and 
show how those needs can be met through the case study 
method. We will present four case studies, covering ma
terial from probability and calculus through decisions on 
loan foreclosure, pricing stock options, bidding on oil 
leases, and pricing disk drives. Each presentation will in
clude business background, mathematical and computer 
tools needed, and pedagogical issues. Enrollment limit is 
50: cost is $55. 

Minicourse #12: Contemporary college algebra: A reform 
program. Part A: Wednesday, 8:00 a.m.-10:00 a.m.; Part B: 
Friday, 8:00 a.m.-10:00 a.m., organized by Donald B. Small, 
U.S. Military Academy; and Dorothy Hunter, Huston-Tillot
son College. This minicourse will take participants on a 
typical journey through a college algebra reform program. 
The trip will include small group project presentations, 
graphing calculator required assignments, writing assign
ments and assessment techniques. Participants will re
ceive a collection of existing small group projects and will 
create at least one new small group project during the 
minicourse. Some familiarity with a graphing calculator will 
be helpful but not a prerequisite. Enrollment limit is 50: 
cost is $55. 

Minicourse #13: Getting students involved in under
graduate research. Wednesday, Part A: 2:15 p.m.-4:15p.m.; 
Part B: Friday, 1:00 p.m.-3:00p.m., organized by Aparna 
W. Higgins, University of Dayton; Joseph A. Gallian, Uni
versity of Minnesota, Duluth; and Stephen G. Hartke, Rut
gers University. This course will cover many aspects of fa
cilitating research by undergraduates, such as finding 
appropriate problems, deciding how much help to provide, 
and presenting and publishing the results. Examples will 
be presented of research in summer programs and re
search that can be conducted during the academic year. Al
though the examples used will be primarily in the area of 
discrete mathematics, the strategies discussed can be ap
plied to any area of mathematics. Enrollment limit is 40: 
cost is $55. 

Minicourse #14: Discrete dynamical systems, mathe
matics, methods, and models. Part A: Thursday, 1:00 
p.m.-3:00 p.m; Part B: Saturday, 1:00 p.m.-3:00 p.m., 
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organized by Frank R. Giordano CO MAP; David C. Arney, 
U.S. Military Academy; JohnS. Robertson, Georgia College 
& State University ; and Maurice D. Weir, Naval 
Postgraduate School. The workshop treats linear and non
linear difference equations, matrix algebra, and systems of 
difference equations and their mathematical models at 
the introductory freshman level. Ideas for organizing 
courses at the freshman and scholastic levels will be dis
cussed, as well as a transition to a calculus course. Ideas 
for incorporating projects and technology will be pre
sented. Modeling applications include a wide range of dis
ciplines. Handouts of transparencies and projects will be 
provided. Enrollment limit is 50: cost is $55. 

MAA Contributed Paper Sessions 
See the complete descriptions and instructions on how 

to participate in these sessions beginning on p. 1013 in the 
September issue of the Notices, in the May / June issue of 
FOCUS or at http: I /www. ams. org/amsmtgs/202 5_ 
maacall.html . 

Great Theorems of Mathematics, Cheryl L. Olsen and 
Douglas E. Ensley, Shippensburg University; Wednesday 
and Thursday mornings. 

Chaotic Dynamics and Fractal Geometry, Denny Gulick, 
University of Maryland, College Park, and Jon W. Scott, 
Montgomery College; Wednesday and Thursday mornings. 

Innovative Uses of the World Wide Web in Teaching Math
ematics, Marcelle Bessman, jacksonville University, and 
Brian E. Smith, McGill University; Wednesday and Thurs
day afternoons. 

Redefining What a Modern "College Algebra" Experience 
Means, Sheldon P. Gordon, SUNY at Farmingdale; Florence 
S. Gordon, New York Institute of Technology; Arlene H. 
Kleinstein, SUNY at Farmingdale; Mary Robinson, Uni
versity of New Mexico, Valencia Campus; Linda H. Boyd, 
Georgia Perimeter College; and Barbara A. Jur, Macomb 
Community College; Wednesday and Thursday mornings. 

Innovative Practices in Statistics Education, Mary M. Sul
livan, Rhode Island College; Carolyn K. Cuff, Westminster 
College; and Mary T. Parker, Austin Community College; 
Friday and Saturday mornings. 

Courses and Programs that Illustrate Recommendations 
of the Mathematical Education of Teachers Document, Ju
dith L. Covington, Louisiana Southern University-Shreve
port; Wednesday and Thursday mornings 

Integrating Mathematics and Other Disciplines, William 
G. McCallum, University of Arizona; Deborah Hughes Hal
lett, University of Arizona; and Yajung Yang, SUNY, Farm
ingdale; Friday and Saturday mornings. 

Serving the Needs of Developmental Students: Who Are 
They, Where Do They Come From, Where Do They Go? 
Suzanne Don~e. Augsburg College, and Bonnie Gold, Mon
mouth University; Wednesday and Thursday afternoons. 

The Undergraduate Seminar in Mathematics, Barry J. 
Arnow and George A. A virappattu, Kean University of 
New Jersey; Wednesday afternoon. 

Computer Algebra Systems in Upper-Division Mathe
matics Courses, Kent M. Neuerburg, Southeastern Louisiana 
University, and Andrew Stuart Lang, Oral Roberts Uni
versity; Friday morning. 

Implementation of National Projects on Local Campuses, 
Stuart Boersma, Alfred University, and Constant J. 
Goutziers, SUNY at Oneonta; Saturday morning. 

Classroom Demonstrations and Course Projects that 
Make a Difference, David R. Hill, Temple University; Sarah 
L. Mabrouk, Boston University; and Lila F. Roberts, Geor
gia Southern University; Friday morning. 

Putting the "Service" Back into Service Courses, Thomas 
L. Moore, Grinnell College, and Ahmed I. Zayed, Univer
sity of Central Florida; Saturday morning. 

College Mathematics in Depth with Dynamic Mathe
matics Software, E. Paul Goldenberg, Education Develop
ment Center, Newton, MA; Jean-Marie Laborde, Laboratoire 
Leibnitz, Grenoble, France; and Barbara Pence, San Jose 
State University; Saturday morning. 

Topics in Teaching, Learning, and Exploring Proof, Con
nie M. Campbell, Millsaps College; Draga D. Vidakovic, 
Georgia State College; and G. Joseph Wimbish, Hunting
don College; Wednesday afternoon. 

Mathematics in the Age of Euler, V. Frederick Rickey, 
United States Military Academy, and William W. Dunham, 
Muhlenberg College; Thursday afternoon. 

Outreach Programs for Women and Girls, Kathleen A. 
Sullivan, Seattle University, and Elizabeth G. Yanik, Em
poria State University; Friday morning 

ARUME Session, Julie M. Clark, Emory & Henry Col
lege,Wednesday and Thursday mornings. 

General Contributed Paper Session, Howard L. Penn, 
United States Naval Academy; Wednesday and Thursday af
ternoons. 

Other MAA Sessions 
The Muse of History: Writing Biographies of Mathe

maticians, Wednesday, 9:00 a.m.-10:30 a.m., organized by 
Ronald Calinger, the Catholic University of America. Can 
we get at history as it actually happened, and how closely 
can a biographer hope to capture the essence of a mathe
matical scientist? Is there objective biography, and can 
historians be independent of preconceptions? What is the 
character of mathematics that sets it apart from other 
kinds of historical and biographical writing? Is there an op
timal way to avoid confusing past and present categories? 
In examining the richness and limitations of primary 
sources and secondary works, what are the most fruitful 
analytical techniques? How much technical detail and in
formation about personal life should appear in a clear, suc
cessful biography? Through referring to studies of Euler, 
de Morgan, Cantor, Robinson, and others, this session will 
explore the rapid changes occurring in preparing biogra
phies of mathematicians. The panel will include Joseph 
Dauben, City University of New York; Joan Richards, Brown 
University; and Ronald Calinger. Manfred Kronfellner, 
Technical University, Vienna, will be a commentator. 

On Line Assessment, Wednesday, 9:00 a.m.-10:30 a.m, 
organized by Earl D. Fife, Calvin College, and Lawrence S. 
Husch, University of Tennessee, Knoxville. Many mathe
matics courses at colleges and universities have a World Wide 
Web component. In addition, many faculty are encouraged 
and enticed to develop completely on line courses. The prob
lems with assessment in Web-based mathematics courses 
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involve those encountered in all disciplines as well as dif
ficulties unique to mathematics. These include the ren
dering of mathematical notation, how students enter math
ematical notation, the determination of whether an answer 
is correct, etc. The panelists invited for this session will 
discuss some of these problems, their solutions and the 
results. There will be ample time for questions and inter
change with the panelists. The panelists include Jolm Orr, 
University of Oklahoma; Gerardo A. Mendoza, Temple 
University; and Robby Robson, Oregon State University. 
The session is sponsored by the MAA Committee on Com
puters in Mathematics Education (CCIME). 

CBMS Report on the Mathematics Education of Teach
ers, Wednesday, 9:00 a.m.-10:20 a.m., organized by Ronald 
C. Rosier, Conference Board of the Mathematical Sciences 
(CBMS). CBMS recently published a report on the Mathe
matics Education of Teachers which encourages mathe
matical sciences departments in U.S. colleges and univer
sities to make teacher education a more central part of their 
mission. The report calls for a rethinking of the mathe
matical education of teachers and offers principles to as
sist departments in this process, along with specific sug
gestions about teaching courses in the foundations of 
school mathematics. Panelists will discuss the recom
mendations of the report and possible next steps. Panelists 
include W. James Lewis, University of Nebraska; Alan C. 
Tucker, SUNY at Stony Brook; Roger E. Howe, Yale Uni
versity; and Carole B. Lacampagne, U.S. Department of Ed
ucation. 

Redefining "College Algebra" Courses, Wednesday, 
2:15 p.m.-3:45 p.m., organized by Sheldon P. Gordon, 
SUNY at Farmingdale. The MAA recently launched a major 
initiative to redefine what is meant by courses in college 
algebra. In this session, the panelists will discuss various 
aspects of this initiative, including the background and rea
sons for the initiative, the status of those courses that are 
identified as college algebra, the different populations of 
students who take these courses and for what reasons, some 
new visions for college algebra courses, and some of the 
problems as well as their solutions when a department 
moves to implement alternatives to traditional college al
gebra courses. Panelists include Thomas A. Berger, Colby 
College; Donald B. Small, U.S. Military Academy; Arlene 
Kleinstein, SUNY at Farmingdale; Alexander H. Fluellen, 
Clark Atlanta University; and Bruce C. Crauder, Oklahoma 
State University. The session is jointly sponsored by the 
MAA Task Force on College Algebra (Committee on the Un
dergraduate Program in Mathematics), CRAFTY (Calculus 
Reform At the First Two Years), Committee on Two Year 
Colleges, Committee on Service Courses, and the Com
mittee on Quantitative Literacy. 

Increasing Minority Representation in Mathematics 
Through GAANN, Wednesday, 2:15 p.m.-3:45p.m., orga
nized by Lawrence S. Husch, University of Tennessee; 
Robert C. Rogers, Virginia Polytechnic Institute and State 
University, and Krishan M. Agrawal, Virginia State Uni
versity. Various departments in the country are receiving 
financial support to increase underrepresented groups in 
mathematics through the Graduate Assistance in Areas of 
National Need (GAANN) Program funded by the USDOE. The 
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panel members will describe their programs and will 
also discuss ways they are trying to increase minority 
representation in the field of mathematics. Audience par
ticipation will be solicited. Panelists include Robert F. 
Olin, Virginia Polytechnic Institute and State University; 
Robert C. Rogers; Ping Zhang, Western Michigan Univer
sity; Timothy L. Lance, SUNY at Albany; Krishan M. 
Agrawal; Alan C. Tucker, SUNY at Stony Brook; Alexan
dra Kurepa, North Carolina A&T State University; and 
David C. Manderscheid, University of Iowa, Iowa City. The 
panel is sponsored jointly by the Committee on Minority 
Participation in Mathematics. There will be a poster 
presentation by various students exhibiting work in their 
respective programs, Wednesday, 5:15 p.m.-7:15p.m. 

YMN Project NExT Panel on Keeping Active in Re
search, Wednesday, 4:00 p.m.-5:30p.m. organized by J. Lyn 
Miller, Western Kentucky University, and Sharon M. 
Frechette, Wellesley College. Many young mathematicians, 
both in academia and industry, struggle to make a place 
for continued research activity in their lives during the first 
few years out of graduate school. Those lucky enough to 
have a position at a large, heavily research oriented uni
versity or company have a lot of support in this endeavor 
from their immediate colleagues. However, if their career 
path leads to a school or company with different priori
ties, it can be much harder to stay active and interested in 
research and scholarly activity. Panelists will share their 
advice and experiences in balancing research requirements 
and desires with the professional (and personal) issues that 
confront us at the beginning of our careers. They will rep
resent a broad cross section of the profession, including 
young faculty at private and public institutions (of various 
sizes), and mathematicians in geographically isolated lo
cations, and those in companies with greater emphasis on 
involvement in management and other nonresearch ori
ented activities. Cosponsored by the MAA and the Young 
Mathematicians Network. 

The British Open University: 30 Years On, Wednesday, 
4:00 p.m.-6:00 p.m., organized by Robin J. Wilson and 
Jolm Fauvel, British Open University. The Open University 
presented its first distance-learning courses in 1971, with 
a student population of 16,000 and a single mathematics 
course. It now has a student population of 160,000 (25,000 
outside the UK) and a wide range of mathematics and com
puting courses from pre-calculus up to MSc courses. In this 
talk we summarize the expansion of mathematics at the 
Open University over the past 30 years , illustrate some of 
the multi-media teaching methods (BBC television pro
grams, audiovision, software, etc.) that we use in our math
ematics courses, and describe future plans in the Internet. 

The Job Market, Wednesday, 4:00 p.m.-6:00 p.m., or
ganized by Thomas W. Rishel, MAA. We will discuss all as
pects of the job market, including how to write resumes 
and cover letters, what goes on at the Employment Cen
ter, and how it feels to actually have an academic position. 
We will also consider jobs outside academia, and we will 
finish with a chair's view of the hiring process. Panelists 
include Debra L. Boutin, Hamilton College; Richard J. 
Cleary, Cornell University; Dennis M. Luciano, Western New 
England College; Carla Martin, Cornell University; and 
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Thomas W. Rishel. The panel is sponsored by the Joint 
Committee on Employment Opportunities. 

GAANN Poster Session on Sharing of Results by Fu
ture Mathematicians from Underrepresented Areas, 
Wednesday, 5:15 p.m.-7:15p.m., organized by Robert F. 
Olin, Virginia Polytechnic Institute and State University. Sev
eral mathematics departments are receiving GAANN (Grad
uate Assistance in areas of National Need) funds from the 
U.S. Department of Education to increase minority repre
sentation in the area. This poster session will share the re
sults of some of the participants in these programs. 

Eine Kleine (Mathematische) Nachtmusik, Wednesday, 
6:30 p.m.-8:00 p.m., organized by Erich Neuwirth, Uni
versity of Vienna. The mathematical principles of musical 
tuning systems will be demonstrated, beginning with sim
ple frequency ratios for musical interval known to the 
Greeks. Pythagorean, Mean Tone, and Well Tempered 
scales will be constructed with accompanying melodies and 
chords on the piano. A few different pieces will be per
formed by well known composers to show the connection 
between the mathematical and physical aspects of the prob
lem. This will also demonstrate how much the musical ex
pression of a piece of music changes when played in dif
ferent tunings. 

Faculty Isolated by Discipline, Thursday, 9:00 a.m.-
10:30 a.m., organized by John D. Fulton, Virginia Poly
technic Institute and State University. A faculty member is 
isolated by discipline if s/he is the only faculty member 
with expertise in that discipline within a department. More 
than one faculty member could be isolated by discipline if 
they are nontenured and are the only faculty members 
with expertise in that discipline within a department. The 
panelists will focus on differences in what faculty mem
bers do when they have expertise in different mathemati
cal sciences disciplines, on the special issues and experi
ences of faculty isolated by discipline, and on what they 
have done and what should be done to improve the work
ing conditions of such faculty. The panelists include Don
ald L. Bentley, Pomona College; John B. Fink, Kalamazoo 
College; Annie Selden, Tennessee Technological University; 
Henry M. Walker, Grinnell College; and Bernard L. Madi
son, University of Arkansas, who will act as moderator. The 
panel is sponsored by the MAA Committee on the Profes
sion, the Association for Research in Undergraduate Math
ematics Education SIGMAA, and the ASA-MAA Committee 
on Statistics. 

How To Attract More Students Into Advanced Mathe
matics Classes, Thursday, 9:00 a.m.-10:30 a.m., organized 
by T. Christine Stevens, St. Louis University; Joseph A. Gal
lian, University of Minnesota, Duluth; and Aparna W. Hig
gins, University of Dayton. Despite extraordinary job op
portunities and starting salaries for college graduates with 
advanced mathematical training, the number of students 
taking advanced mathematics courses has dramatically 
declined over the past ten years. The members of this 
panel are from departments that have been able to sustain 
large enrollments in advanced mathematics courses as 
well as a flourishing major in mathematics. They will de
scribe what their faculty and their departments do to 
achieve this success. Panelists include Mary D. Shepherd, 

SUNY-College at Potsdam; Paul Zorn, St. Olaf College; and 
Kirby A. Baker, University of California at Los Angeles. The 
session is sponsored by MAA's Project NExT. 

Doctoral Programs in Mathematics Education, Thurs
day, 9:00 a.m-10:30 a.m., organized by Robert E. Reys, Uni
versity of Missouri, Columbia. This session reports results 
from a recent national conference on doctoral programs 
in mathematics education and builds on that discussion. 
The nature and evolution of doctoral programs in mathe
matics education will be highlighted. Results from a sur
vey of doctoral programs and information from recent 
graduates with doctorates in mathematics education will 
be reported. Discussion of core areas, such as mathemat
ics content, and the role mathematics departments as
sume in the preparation of doctorates in mathematics ed
ucation will be discussed. Panelists include Joan 
Ferrini-Mundy, Michigan State University; James T. Fey, 
University of Maryland, College Park; Robert Glasgow, 
Southwest Baptist University; and Jeremy Kilpatrick, Uni
versity of Georgia. 

College and University Quantitative Literacy Programs 
Across the Nation Poster Session, Thursday, 9:00 
a.m.-11 :00 a.m., organized by John G. Harvey, University 
of Wisconsin. Participants in this poster session will be fac
ulty whose institutions have or are establishing quantita
tive literacy (QL) programs. The participants will share 
with the audience at this poster session the ways in which 
they have developed or are developing their programs, in
cluding the courses that have been developed, the stu
dents who are required or expected to participate in them, 
the texts and locally developed materials that are used, and 
the pitfalls encountered in developing the program. This 
session will give those attending an opportunity to (a) dis
cuss programs and (b) exchange ideas and ways of insti
tuting and maintaining these programs. Send proposals by 
December 10, 2000, to John G. Harvey, Department of 
Mathematics, University of Wisconsin, 480 Lincoln Drive, 
Madison, Wisconsin 53705 1388, jgharvey@facstaff. 
wi sc. edu. The session is sponsored by the Subcommittee 
on Quantitative Literacy. 

Growing an Oak Tree from an Acorn: Extending a 
New Program from a Few Innovators to the Whole De
partment, Thursday, 10:45 a.m.-12:15 p.m., organized by 
Bonnie Gold, Monmouth University, and Richard Jardin, 
Keene State College. Many teaching innovations are tried, 
and quite a few appear to be successes at first; however, 
unless others in the department are persuaded of the value 
of the innovation, the effect is generally temporary. This 
panel will give examples of places where more systematic 
change occurred and what was involved in causing this 
wider change. Panelists include Morton Brown, University 
of Michigan, Ann Arbor; Jim Lewis, University of Nebraska; 
Bernard L. Madison, University of Arkansas; and David C. 
Arney, U.S. Military Academy. The panel is sponsored by 
the MAA Committee on the Teaching of Undergraduate 
Mathematics. 

Beyond the Writing of Principles and Standards for 
School Mathematics, Thursday, 10:45 a.m.-12:15 p.m., or
ganized by Gary Martin, National Council of Teachers of 
Mathematics. The release of the Principles and Standards 
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for School Mathematics marked only a milestone in the con
tinuing work to improve mathematics education for all 
students. NCTM's efforts of dissemination, implementation, 
and research should involve continued discussion with 
the broader mathematical community. The Association 
Review Groups (ARGs) played a vital role in helping the writ
ers conceptualize the document. Should the ARGs be con
tinued or reconstituted? Are there other, more effective 
ways to work together? What would be the purpose of the 
continued collaboration? The session will provide an up
date of NCTM's plans and an open discussion of the role 
of ARGs. Panelists include Lee V. Stiff, North Carolina 
State University; Glenda Lappan, Michigan State University; 
Mary Lindquist, Columbus State University; Gary Martin; 
and John A. Thorpe, NCTM. 

Funding Opportunities in the NSF Division of Under
graduate Education, Thursday, 10:45 a.m.-12:15 p.m., or
ganized by NSF. James H. Lightbourne, Harriet G. Taylor, 
Elizabeth J. Teles, and Lee L. Zia, NSF Division of Under
graduate Education, will describe the various programs 
and funding opportunities for undergraduate education 
projects. A question and answer period will follow. 

Curriculum Foundations Project 1: Reports from the 
Client Discipline Workshops, Thursday, 1:00 p.m.-2:30 
p.m., organized by William H. Barker, Bowdoin College; Jack 
Bookman, Duke University; and Susanna S. Epp, DePaul Uni
versity. CRAFTY organized a series of workshops, each fo
cused on a particular client discipline, where mathemati
cians met with representatives from the discipline to 
discuss what mathematical experiences they wanted their 
students to have during the first two years of college. In 
this panel a participant from each of the workshops will 
summarize the discussions by addressing three questions: 
(1) What underlying philosophical concerns of the client 
discipline were expressed that would affect the nature of 
students' mathematical preparation? For example, what 
role should technology play in their mathematical educa
tion, and what are the relative emphases that should be 
placed on developing computational skill, problem solving 
ability, and deductive reasoning? (2) What are the critical 
mathematical ideas students in the discipline need to 
learn? (3) Were there issues about which the participants 
in the workshop were not able to reach consensus, and, if 
so, what were they? A representative (either a mathemati
cian or a member of the client discipline) will report on each 
of the following curriculum foundation workshops: Physics, 
Computer Sciences, Biological Sciences, Quantitative Social 
Sciences, Engineering, and Mathematics Education. 

Mathematics in Industry, Thursday, 1:00 p.m.-2:30 
p.m., organized by Philip E. Gustafson, Mesa State College. 
This panel will provide a forum for the mathematics com
munity to better understand how mathematics is con
ducted outside academia. Panelists will share typical work
day experiences in industry and how they use mathematics 
on the job. This will be especially informative for mathe
maticians interested in learning more about industry, how 
to better understand and interact with mathematicians in 
industry, and how to provide training for students inter
ested in working in industry. Panelists include Michael G. 
Monticino (moderator), University of North Texas; Tony 
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Cabal, Eastman Kodak Company; Tami Carpenter, Tel
cordia Technologies; James C. Cavendish, General Motors 
Corporation; Alan Lewis, Envision Financial Systems; Laura 
Mather, La Jolla Research Laboratories; and Michael E. 
Moody, Harvey Mudd College. The session is sponsored by 
the MAA Committee on Industrial and Government Math
ematicians. 

How to Facilitate Change?, Thursday, 1:00 p.m.-2 :30 
p.m., organized by Donald B. Small, U.S. Military Academy. 
Our society is changing at an increasing rate. Globalization 
and the information age, developments in learning theory, 
and changing needs of partner disciplines are challenging 
mathematics departments to reform curriculums. Although 
there are many faculty involved in developing innovative 
curriculums, moving these beyond a few experimental sec
tions is a major hurdle for implementing change. This 
panel will discuss the need for creating an environment con
ducive to change and offer suggestions for encouraging and 
implementing change. Panelists include David C. Arney, 
U.S. Military Academy; Jim Lewis, University of Nebraska; 
Scott Hunt, Champion Paper Company; and Scott Snook, 
Harvard Business School and U.S. Military Academy. The 
panel will be moderated by Kathleen Snook, U.S. Military 
Academy. 

Project NExT and Young Mathematician's Network 
Poster Session, Thursday, 2:00 p.m.-4:00p.m., organized 
by Kenneth A. Ross, University of Oregon, and Kevin E. 
Charlwood, Washburn University. The session will include 
exhibits from thirty or so new or recent Ph.D.'s in the 
mathematical sciences, or from those still pursuing grad
uate study. Applications should be submitted to Ken Ross, 
ross@math. uoregon. edu, and Kevin Charlwood, 
zzcharlw@washburn. edu by December 10, 2000. 

Statistics and Mathematical Modeling: Lively Appli
cations for the Classroom, Thursday, 2:45 p.m.-4:15p.m., 
organized by G. Elton Graves, Rose-Hulman Institute of 
Technology; Francis E. Su, Harvey Mudd College; and 
Catherine M. Murphy, Purdue University-Calumet. There 
will be two panelists: one to address statistics, the other 
mathematical modeling. Each will present recommendations 
for content and pedagogical strategies, lessons learned 
from their own teaching, and resources for faculty de
signing/ teaching such courses. Organizers will follow-up 
with prepared questions. A question-and-answer session 
will complete the panel. Panelists include Ami Radun
skaya, Pomona College, and Allan J. Rossman, Dickinson 
College. 

New Directions in Moore Method Teaching, Thursday, 
2:45 p.m.-4:15p .m., organized by James P. Ochoa, Hardin
Simmons University, and W. Ted Mahavier, Nicholls State 
University. This will be a panel session about new direc
tions in the use of the Moore method. Panelists will address 
ways they have adapted the Moore method in undergrad
uate mathematics education. Innovations such as text
books inspired by the Moore method, cooperative learning 
in calculus courses, Web-based courses, and distance learn
ing will be discussed. This session will be a sequel to the 
MAA panel session "Discovery-based teaching of under
graduate mathematics courses" at the 1999 Joint Mathe
matics Meeting, which featured panelists who are familiar 
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with the traditional Moore method. Panelists include Carol 
Jean Browning, Drury University; Charles A. Coppin, Uni
versity of Dallas; Dale Daniel, Lamar University; Joseph W. 
Eyles, University of the Incarnate Word; and CarolS. Schu
macher, Kenyon College. 

The Mathematics of Lewis Carroll, Thursday, 7:00p.m. 
-8:15p.m., organized byRobinJ. Wilson, The British Open 
University. This dramatic presentation by Robin Wilson and 
friends will contain episodes from the life of Lewis Carroll, 
with particular reference to his mathematics (both serious 
and otherwise) gleaned from his texts, mathematical puz
zles, the "Alice" books, and University pamphlets. In par
ticular, material relating to his views on algebra, logic, 
geometry, and his attitudes to teaching will be presented. 

Curriculum Foundations Project ll: Implications for the 
Mathematics Community, Friday, 9:00 a.m.-10:30 a.m., 
organized by William H. Barker Bowdoin College, Jack 
Bookman, Duke University, Susanna S. Epp, DePaul Uni- · 
versity. In the panel Curriculum Foundations Project I, re
ports were made by attendees of the Curriculum Founda
tions Project client discipline workshops. In this panel, 
each panelist will analyze and synthesize the various views 
expressed by the representatives of the client disciplines 
and propose a curricular outline for the first two years of 
college mathematics. Panelists will address such issues as 
(1) When is it appropriate to offer multiple tracks for the 
same mathematical subject (e.g. business calculus)? (2) 
Should students in all client disciplines be exposed to 
some common core content, and, if so, what should it be? 
(3) Were any common philosophical concerns expressed by 
all the client disciplines, and, if so, what are the implica
tions of these concerns for the mathematics curriculum? 
(4) Is there any content that should be de emphasized, and, 
if so, what is it? 

Proposal Writing Workshops for NSF Projects in the 
Division of Undergraduate Education, Friday, 9:00 
a.m.-10:30 a.m., organized by James H. Lightbourne, NSF. 
Staff from the NSF Division of Undergraduate Education 
(DUE), including james H~ Lightbourne, Harriet G. Taylor, 
Elizabeth J. Teles, and Lee L. Zia, will lead a workshop on 
preparing proposals for DUE projects. Features of suc
cessful projects will be discussed and pending attendance 
a mock review of a proposal will be conducted. The ses
sion will conclude with a general question and answer pe
riod. 

College Algebra Reform Poster Session, Friday, 9:00 
a.m.-11:00 a.m., organized by Donald B. Small, U.S. Mili
tary Academy, and Dorothy Hunter Huston and Kamal
vand Huston, Tillotson College. Interest in reforming col
lege algebra has grown rapidly over the past three years. 
Several new courses have been developed based on data 
analysis, functions, and modeling with strong emphasis on 
use of technology, developing communication skills, and 
small group projects. Materials from these courses, from 
quantitative literacy courses, and from other related courses 
will be displayed. Submit proposals to Don Small, Depart
ment of Mathematical Sciences, U.S. Military Academy, 
West Point, NY 10996, don-sma 11 @usma. edu. Submission 
deadline is December 10, 2000. 

LiveMath Maker-The Future of Mathematics on the 
Internet, Friday, 1:00 p.m.-2:30p.m., organized by Joan 
Bookbinder, Theorist Interactive. Come learn to create 
with LiveMath Maker. LiveMath Maker is a revolutionary new 
computer algebra system (CAS) used to produce LiveMath 
"notebooks". These symbolically correct notebooks may be 
shared with the world via the World Wide Web using the 
free LiveMath Plug-ln. The math you create is LIVE, not sta
tic. Similar to a spreadsheet in the way a change in one value 
will ripple throughout the calculations, LiveMath allows you 
to perform algebraic, numerical, and graphical experi
mentation with its dynamic recalculation feature. The note
books do not just "do the math" but can be set up to show 
the steps and procedures of mathematics. Change one 
value and the notebook updates to reflect the change. Post 
it to the Web and anyone with the free plug-in can inter
act with the notebook through a browser allowing explo
ration of key mathematical topics. 

Evolving Interdisciplinary Core Curriculum, Friday, 
1:00 p.m.-2:30p.m., organized by Donald B. Small, U.S. Mil
itary Academy. Core programs (2-4 semesters) are chal
lenged to address: (1) content preparation for downstream 
courses; (2) student growth needs; and (3) societal needs. 
Major changes occurred in core programs during the early 
1990s. Other major changes are underway. The panelists 
will address the role of a core program and how it is evolv
ing. Panelists include Michael E. Moody, Harvey Mudd Col
lege; Joseph D. Myers, U.S. Military Academy; Richard 
Plumb, SUNY at Binghamton; and John L. Scharf, Carroll 
College. The panel will be moderated by Gary W. Krahn, 
U.S. Military Academy. 

Research in Undergraduate Mathematics Education 
(RUME): Field of Study, or a Figment of Our Imagina
tion?, Friday, 1:00 p.m.-2:30p.m., organized by Joan Fer
rini-Mundy, Michigan State University. For the past sev
eral years the community of individuals in the mathematical 
professional societies with professional interest in ques
tions of the teaching and learning of undergraduate math
ematics education has grown and become more visible. Yet 
many mathematicians contend that there is no "field" of 
RUME. Panelists will present arguments about what con
stitutes an academic field of study; what are qualities of 
research and research communities generally, and in math
ematics education; what standards of evidence and re
porting are typical in educational research; what challenges 
do "RUMErs" face within the mathematical community. 
Panelists will each use one or two research papers as cen
tral examples in framing their remarks. A list of the papers 
will be available from the organizer prior to the meeting. 

A Report on the ASA Undergraduate Statistics Educa
tion Initiative (USEI) and Curriculum Guidelines, Friday, 
1:00 p.m.-2:30p.m., organized by Dexter C. Whittinghill, 
Rowan University, and John P. Holcomb, Youngstown State 
University. The mission of the workshop held in April2000 
was to develop curriculum guidelines for formal study of 
statistics by undergraduates. This consisted of program re
quirements for both formal degrees in statistics and rec
ommendations for courses or tracks in statistical science 
in conjunction with a degree in another discipline. Toward 
these goals, the workshop participants discussed issues 
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such as prioritizing topics, requiring nonstatistics courses, 
and determining the number of theory and application 
courses, to name a few. The panel discussants will present 
the consensuses that emerged from this workshop. 
Panelists include G. Rex Bryce, Brigham Young Univer
sity; Robert V. Hogg, University of Iowa, Iowa City; and 
Richard L. Scheaffer, University of Florida. 

Assimilation of Adjunct Faculty, Friday, 1:00 p.m.-2:30 
p.m., organized by Bettye Anne Case, Florida State Uni
versity; Kevin E. Charlwood, Washburn University; and 
Stephen B. Rodi, Austin Community College. This panel will 
discuss issues relevant to the departmental life and status 
of nontenure-accruing faculty (adjunct, part-time or tem
porary) who today handle an increasingly large share of 
mathematics department teaching. Successful orientation, 
supervision, and assimilation of these faculty often de
termine the effectiveness of a lower division mathematics 
program. The panel will be both pragmatic and reflective, 
dealing with nitty-gritty details of the routine daily func
tioning of such faculty as well as with their broader role 
in student advising, curriculum development, and depart
mental decisions and philosophy. The panel will be mod
erated by Bettye Anne Case, and includes Kevin E. Charl
wood, Stephen B. Rodi, and Scott Herriott, Maharishi 
University of Management. The panel is sponsored by the 
Joint AMS-MAA Committee on Teaching Assistants and 
Part-Time Instructors. 

SUMMA Panel Discussion, Friday, 1:00 p.m.-2:30p.m., 
organized by William A. Hawkins Jr., director of the 
SUMMA (Strengthening Underrepresented Minority Math
ematics Achievement) program. Presentations will be given 
on intervention programs for minority precollege students 
and faculty. Panelists will be John H. Harris, Lemoyne-Owen 
College; Carlos G. Spaht, Louisiana State University, Shreve
port; and Viji K. Sundar, California State University Stanis
laus. Ample time will be available for questions. 

Mathematical Experiences for Students Outside the 
Classroom, Friday, 1:00 p.m.-3:20 p.m., organized by 
Richard L. Poss, St. Norbert College, and Thomas E. Kel
ley, Metropolitan State College of Denver. Mathematics 
"happens" outside the classroom and, in fact, many math 
majors are drawn to the subject through an event spon
sored by a Student Chapter or Math Club. This session seeks 
presentations by academic, industrial, business, or stu
dent mathematicians. Descriptions of nonclassroom ac
tivities could include, but are not limited to, special lectures, 
workshops for students, Math Days, Math Fairs, research 
projects for students, Career Days, recreational mathe
matics, problem solving activities, and student consul
tants. Applications should be submitted to Rick Poss at 
possrl@mai 1. snc. edu by December 1, 2000. The appli
cation should include name, address, phone number, e-mail 
address, title of presentation, and a one page description 
of the activity. Presentation time is limited and there is no 
guarantee that all submissions can be accepted. Appli
cants will be notified by December 15, whether or not their 
proposal has been accepted. This session is sponsored by 
the MAA Committee on Student Chapters. 

NSF Division of Undergraduate Education Projects in 
the Course Poster Session (Curriculum and Laboratory 
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Improvement Program), Friday, 1:00 p.m.-3:00p.m., or
ganized by Jon W. Scott, Montgomery College. NSF Princi
pal Investigators (Pis) of NSF Division of Undergraduate Ed
ucation (DUE) projects will present poster displays 
describing their projects and current progress and out
comes. Pis will be available to talk with interested parties 
about adapting and/or implementing project materials 
and approaches. 

Presentations by Teaching Award Recipients, Friday, 
3:30 p.m.-5:00 p.m .. Winners of the Awards for Distin
guished College or University Teaching of Mathematics 
will give presentations on the secrets of their success. 

MAA-YMN Panel on Balancing Career and Family, Fri
day, 5:00 p.m.-6:30 p.m., organized by Heather Ames 
Lewis, Nazareth College, and John A. Kuchenbrod, Emory 
and Henry College. The challenge that mathematicians 
face in maintaining both their academic and nonacademic 
lives will be addressed. Panelists will represent a wide va
riety of "families," from significant others and families of 
two to those including older children. 

Informal Session on Actuarial Education, Friday, 5:00 
p.m.-7:00p.m., organized by James W. Daniel, University 
of Texas. This informal session sponsored by the Actuar
ial Faculty Forum provides an opportunity for those in
volved in actuarial education, interested in it, or curious 
about it, to get together to discuss common concerns such 
as the major changes in the actuarial exam systems that 
will have just taken place. 

Association for Research on Undergraduate Mathe
matics Education SIGMAA Reception and Business Meet
ing, Friday, 5:00 p.m.-7:00 p.m., organized by Julie M. 
Clark, Emory and Henry College. ARUME is a group formed 
for mathematics educators and professional mathemati
cians interested in research on undergraduate mathemat
ics education. There will be a welcoming address, business 
meeting, election of officers, an invited address exempli
fying research on undergraduate mathematics, followed by 
a reception. 

Environmental Mathematics, Friday, 6:30 p.m.-8:00 
p.m., organized by Ben A. Fusaro, Florida State University, 
and directed by Lothar A. Dohse, University of North Car
olina at Asheville. This dramatic presentation will consist 
of three skits, acted by your colleagues. Humor will be used 
to carry the message that, unlike oversize lawns, gas guz
zlers and developers, mathematics can be helpful in solv
ing environmental problems. The session is sponsored by 
the Committee for Mathematics in the Environment. 

SIGMAA on Statistics Education Business Meeting and 
Reception, Friday, 7:00 p.m.-9:00p.m., organized by Dex
ter C. Whittinghill, Rowan University. This group will meet 
in order to discuss an agenda of topics related to the teach
ing of undergraduate statistics. There will be a welcoming 
address, business meeting, and election of officers, followed 
by a reception. 

Writing and the Mathematics Classroom, Saturday, 
9:00 a.m.-10:30 a.m., organized by John E. Meier, Lafayette 
College, and Thomas W. Rishel, MAA. Writing has emerged 
as a useful tool for teaching and learning mathematics. In 
this session, the panelists will add to the growing list of 
writing projects that have proven to be effective in the 
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teaching of mathematics. They will also address practical 
and theoretical concerns such as assignment design; eval
uation of student responses; the effect of writing in the 
classroom; and how writing assignments impact student 
performance on traditional graded events, such as home
work and exams. Panelists include Annalissa Crannell, 
FrarJ<lin and IVfarshall College; Julian F. F!eron, VVestfield 
State College; Philip R. Hotchkiss; Westfield State College; 
John E. Meier; Morris Orzech, Queen's University; and 
Thomas W. Rishel. 

The Pedagogical Potential of Computer Symbolic Al
gebra in the Teaching of Precalculus and Calculus, Sat
urday, 9:00 a.m.-10:30 a.m., organized by Bernhard Kut
zler, University of Linz, and Helmut Heugl, Technical 
University of Vienna. A two-level framework for under
standing, categorizing, and planning the use of technology 
in teaching and learning mathematics is presented. At the 
first level we distinguish between the two basic uses of "au
tomation" and "compensation". At the second level we dis
cuss the four applications as pedagogical tools for "trivi
alization", "experimentation", "visualization", and 
"concentration". Based on this framework we develop the 
"scaffolding method" as a pedagogically justified sequence 
of using and not using technology to achieve a given teach
ing goal. The method is demonstrated with examples. The 
implication of technology to assessment is discussed. 

Restructuring the Mathematics Bachelor Degree, Sat
urday, 9:00 a.m.-10:30 a.m., organized by Lisa Townsley 
Kulich, Benedictine University. The onset of the twenty-first 
century is an appropriate time for mathematics depart
ments to evaluate and renew their undergraduate major. 
Adjustments in the mathematics major program may arise 
from external demands for mathematicians with industrial 
training, internal development of interdisciplinary studies, 
education or research emphases, or technological innova
tions. Panelists at this discussion, sponsored by CUPM, 
will expound on revisions of the mathematics major at their 
particular institution. The revisions are at various stages 
of completion, from initial grass-roots agents of change to 
implementation to long-term evaluation of the changes. The 
progress of the CUPM study of the major will also be pre
sented. Panelists include Patricia Rogers, York University; 
Richard A. Gillman, Valparaiso University; David C. Arney, 
U.S. Military Academy; Donald W. Vander Jagt, Grand Val
ley State University; and Thomas R. Berger, Colby College 
and CUPM. 

Professors for the Future Programs in Mathematics, 
Saturday, 1:00 p.m.-2:30 p.m., organized by Thomas W. 
Rishel, MAA. Professors for the Future Programs have 
proven to be highly successful in preparing graduate stu
dents for life in academe. In this panel, faculty and grad
uate students will describe the impact their programs have 
had on themselves and their current and future employ
ers. Panelists include Amy Cohen-Corwin, Rutgers Uni
versity; Luise Charlotte Kappe, Binghamton University; 
Matthias Kawski, Arizona State University; Kathryn L. 
Nyman, Cornell University; Eileen T. Shugart, Virginia 
Polytechnic Institute and State University; and Virginia M. 
Warfield, University of Washington. The session is spon
sored by the Joint Committee on Professors for the Future. 

Articulation: Is the Transition to College Mathematics 
As Smooth As We Think It Is?, Saturday, 1:00 p .m.-2:30 
p.m., organized by Sheldon P. Gordon, SUNY at Farming
dale and Bernard L. Madison, University of Arkansas. The 
MAA has launched a major initiative on articulation in re
sponse to a call from the Secretary of Education to ease 
the mathematical transitions between !1Jgh school and col
lege, between two-year institutions and four-year colleges 
and universities, and between different colleges. The sec
ondary curriculum has been changing dramatically in re
sponse to the NCTM Standards. College curricula have 
changed because of efforts to re-invigorate calculus and 
other courses. Placement tests are often still based on very 
traditional courses and learning experiences that growing 
numbers of students have not been through. This panel ses
sion will address all of these issues, including the role of 
the College Board, and what may emerge as a result of the 
MAA initiative and the efforts of the Task Force on Artic
ulation. The panel will be moderated by Linda Boyd, Geor
gia Perimeter College. Panelists include Bernard L. Madi
son; Lee Jones, Executive Director of AP program at the 
College Board; Susan L. Forman, Bronx Community College; 
and Daniel Kennedy, Baylor School. The panel is sponsored 
by the MAA Task Force on Articulation. 

Open Discussion on Reforming College Algebra, Sat
urday, 2:45 p.m.-4:15p.m., organized by Donald B. Small, 
U.S. Military Academy. Interest in reforming college alge
bra has grown rapidly over the past three years. Several new 
courses have been developed based on data analysis, func
tions, and modeling with strong emphasis on use of tech
nology, developing communication skills, and small group 
projects. Comments on these courses, on state legislative 
programs related to college algebra, on college algebra as 
a "life skills" course, and on the need for algebraic skills 
are among the topics that will be discussed. The session 
is open to everyone. Panelists include Della D. Bell, Texas 
Southern University, and Sarah Bush, Wiley College. 

Mathematics and the Mathematical Sciences in 2010: 
What Should Graduates Know?, Saturday, 2:45 p.m -4:15 
p.m., organized by Thomas R. Berger, Colby College. The 
third millennium confronts us with the need to prepare our 
students for new challenges. Identifying these challenges 
will guide mathematics departments in setting, address
ing, and meeting goals. A broad look at the undergradu
ate curriculum is particularly timely after over a decade of 
innovation and debate about content and pedagogy in spe
cific courses. The MAA Committee on the Undergraduate 
Program in Mathematics (CUPM) just announced a series 
of papers about the undergraduate majors. Now the Com
mittee is soliciting experiences and ideas from the pro
fession. We invite you to participate in this discussion of 
the undergraduate majors. 

Teaching to Attract Potential Teachers, Saturday, 3:45 
p.m.-5:15 p.m., organized by Mary Robinson, University 
of New Mexico-Valencia Campus; Janet P. Ray, Seattle Cen
tral Community College; and Gary L. Britton, University of 
Wisconsin Washington County. There is a growing national 
awareness of the need to recruit and prepare mathemati
cally capable students for the teaching profession at all lev
els. Faculty and institutions are considering a wide variety 
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of strategies to accomplish this goal, from developing new 
teacher preparation initiatives, to exploring how existing 
general education and elective mathematics courses can 
stimulate interest in mathematics teaching. Panelists will 
discuss programs that have been successful and ideas for 
the future. The panel, moderated by Jay A. Malmstrom, 
Oklahoma City Community College, includes Joanne 
Peeples, El Paso Community College; Patricia Stone, 
Tomball College; Susan D. Parsons, Cerritos College; and 
Arnold M. Ostebee, St. Olaf College. The session is spon
sored by the MAA Committee on Two Year Colleges. 

MAA Student Activities 
Information on the special Student Lecture on Friday 
evening is included in the MAA Invited Address section. 

Undergraduate Student Poster Session, Friday, 5:00 
p.m.-7:30p.m., organized by Mario U. Martelli, Claremont 
McKenna College. Send title and one-page abstract in
cluding authors' name, address, phone number, email and 
the name of the faculty advisor to Mario Martelli at 
mari o_martell i @mckenna. edu, or Mathematics Depart
ment, Claremont McKenna College, Claremont, CA 91711 
by December 10, 2000. Notification of acceptance will be 
emailed two weeks after the abstract has been received. 
Apply early! Space is limited. The session is reserved to un
dergraduates. First-year graduate students may submit 
posters about work done while undergraduates. Posters' 
content cannot be purely expository. The best posters will 
be awarded a monetary prize with funds provided by the 
MAA, AMS, and CUR. Tri-fold self-standing 48" x 36" table
top posterboard will be provided. Additional material or 
equipment is the responsibility of each presenter. 

Please see the listing under Mathematical Experiences 
for Students Outside the Classroom, on Friday, 1:00 
p.m.-3:20p.m., in the Other MAA Sessions section. Student 
submissions are invited. 

Other student opportunities are included in the Social 
Events section. 

MAA Short Course 
Knots in Science, Monday and Tuesday, January 8 and 

9, organized by De Witt L. Sumners, Florida State Univer
sity. 

Knot theory has recently evolved from an area in "pure" 
mathematics to include scientific applications in biology, 
chemistry, fluid mechanics, and physics. This development 
is not surprising when one realizes that knots are one
dimensional strings that explore the entanglement com
plexity possible in three-dimensional space. Many physi
cal objects are string-like; macromolecules such as 
polyethylene and DNA exhibit knotting, and the DNA knots 
are diagnostic of cellular metabolic function. Vortices that 
form in fluid motion can be long string-like objects, and 
vortex entanglement has physical ramifications. This short 
course will introduce knots, and present introductions to 
many fascinating scientific applications for knots. Speak
ers and their talks include Colin C. Adams, Williams Col
lege, Introduction to knots; Louis H. Kauffman, University 
of Illinois at Chicago, Knots in physics; Renzo L. Ricca, 
University College, London, Vortex and magnetic knots in 
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fluid systems; Jonathan Simon, University of Iowa, Iowa 
City, Physical knots; Andrzej Stasiak, University of Lau
sanne, Ideal knots; De Witt L. Sumners, Knots in DNA; Stu
art G. Whittington, Department of Chemistry, University 
of Toronto, Knots in polymers. 

Please note that there is a separate registration fee 
for this Short Course. To register in advance, please use 
the Advance Registration/Housing form found at the 
back of this issue or http: I /www. ams. org/cgi -bin/ 
meetreg/meeti ngs?meetnum=2025. Advance registration 
fees are $125/member; $175/nonmember; and $50/ 
student, unemployed, emeritus. On-site registration fees 
are $140/member; $190/nonmember; and $60/student, 
unemployed, emeritus. 

Other MAA Events 
Board of Governors, Tuesday, 8:30 a.m.-4:00p.m. 

Section Officers, Wednesday, 4:30 p.m.-6:30p.m. 
Business Meeting, Saturday, 11:10 a.m.-11:40 a.m. 
See the listings for various receptions in the Social Events 

section. 

Activities of Other Organizations 
Several organizations or special groups are having recep
tions or other social events. Please see the Social Events 
section of this announcement for details. 

Association for Symbolic logic (ASL) 
This two-day program on Friday and Saturday will include 
Invited Addresses and sessions of contributed papers. 

Invited Addresses (days, time and titles to be announced): 
Peter A. Cholak, Notre Dame University; 
Tamara ]. Hummel, Allegheny College; 
Alexander S. Kechris, California Institute of Technology; 
Paul Larson, University of Toronto; 
Thomas W. Scanlon, University of California Berkeley; and 
Lou P. van den Dries, University of Illinois, Urbana-Cham
paign. 

Association for Women in Mathematics (AWM) 
Twenty-Second Annual Emmy Noether Lecture, Thursday, 
9:00 a.m.-9:50a.m., Sun-Yung Alice Chang, Princeton Uni
versity and University of California Los Angeles, Nonlinear 
equations in conformal geometry. 

A dinner in honor of the lecturer will be held on Wednes
day evening. See the Social Events section for details on how 
to participate. 

AWM and K-8 Education: What Should We Do? Wednes
day, 2:45 p.m.-4:05 p.m,. organized by Suzanne Lenhart, 
University of Tennessee, Knoxville, and Jean E. Taylor, 
Rutgers University. Panelists include Shirley Malcom, 
American Association for the Advancement of Science; ju
dith Roitman, University of Kansas; Erica D. Voolich, 
Solomon Schechter Day School; Virginia M. Warfield, Uni
versity of Washington; and one other to be announced. 

At the conclusion of the panel discussion, A WM will rec
ognize the Alice T. Schafer Prize winner, runner-up, and 
honorable mention honorees . Note that formal prize 
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winner announcements are made at the Joint Prize Session 
on Thursday afternoon (see the AWM inclusion in the ]oint 
Sessions section at the beginning of this announcement.) 

Business Meeting, Wednesday, 4:05 p.m.-4:25p.m. 
Workshop, Saturday, 8:30 a.m.-5:00p.m. With funding 

from the Office of Naval Research and the National Science 
Foundation (pending final funding approval), PJt\TM 'vill 
conduct its workshop for women graduate students and 
women who have received the Ph.D. within the last five 
years. 

Twenty women mathematicians have been selected in 
advance of this workshop to present their research. The 
selected graduate students will present posters, and the 
recent Ph.D.'s will give 20-minute talks. Travel funds are 
provided to the the twenty selected presenters. The work
shop will also include a panel discussion on issues of ca
reer development and a luncheon. Participants will have 
the opportunity to meet with other women mathemati
cians at all stages of their careers. All mathematicians (fe
male and male) are invited to attend the entire program. 
Departments are urged to help graduate students and re
cent Ph.D.'s who do not receive funding to obtain some in
stitutional support to attend the workshop and the asso
ciated meetings. The deadline for applications for 
presenting and funding has expired. Inquiries regarding fu
ture workshops may be made to AWM by telephone: 301-
405-7892, by e-mail: awm@math. umd. edu, or visit http: 
//www.awm-math.org/. 

AWM seeks volunteers to lead discussion groups and to 
act as mentors for workshop participants. If you are in
terested in volunteering, please contact the AWM office. 

Reception, Wednesday, 9:30 p.m.-11:00 p.m. See the list
ing in the Social Events section of this announcement. 

National Association of Mathematicians (NAM) 
Granville-BrownSessionofPresentations by Recent Doctoral 
Recipients in the Mathematical Sciences, Friday, 2:15 p.m.-5:00 
p.m. 

Cox-Talbot Address, Friday after the banquet. 
Panel Discussion, Saturday, 9:00 a.m.-9:50a.m. 
Business Meeting, Saturday, 10:00 a.m.-10:50 a.m. 
William W. S. Claytor Lecture, Saturday, 1:00 p.m. 
See details about the banquet on Friday in the Social 

Events section. 

National Science Foundation (NSF) 
The NSF will be represented at a booth in the exhibit 
area. NSF staff members will be available to provide coun
sel and information on NSF programs of interest to math
ematicians. The booth is open the same days and hours 
as the exhibits. Times that staff will be available will be 
posted at the booth. 

Pi Mu Epsilon (PME) 
Council Meeting, Friday, 8:00 a.m.-11 :00 a.m. 

Rocky Mountain Mathematics Consortium (RMMC) 
Board of Directors Meeting, Friday, 2:15 p.m.-4:10p.m. 

Young Mathematicians Network (YMN) 
Concerns of Young Mathematicians: A Town Meeting, 
Wednesday, 7:15 p.m.-8:15 p.m., organized by Kevin E. 
Charlwood, Washburn University. This panel discussion will 
focus on the current primary concerns for young mathe
maticians, with emphasis on audience participation. 

Also see details about the poster session (Thursday af
ternoon) and panel discussions (Wednesday and Friday af
ternoons) cosponsored by YMN under Other MAA Sessions. 

Ancillary Conference 
American Statistical Association (ASA): Course for sta

tistics instructors at universities, junior colleges, and high 
schools! Mathematicians and others who teach courses in 
introductory statistics will be pleased to know that the 
course "Teaching Statistics with Active Learning" will again 
be offered on January 8 and 9 preceding the Joint Mathe
matics Meetings in New Orleans. Presenters for this two
day LearnSTAT course are Beth L. Chance, California Poly
technic State University, and Allan J. Rossman, Dickinson 
College. The course is designed for instructors from uni
versities, colleges, junior colleges and high schools. It will 
actively involve participants with hands-on investigations 
that can be adopted for use with students. The course is 
of particular value to those who teach statistics but have 
little training in the discipline. Cost is $225 for both days. 
Visit the LearnSTAT site at http: I /www. amstat. org/ 
educati on/1 earn stat. html for complete course de
scription, registration, and hotel information. Inquiries 
can be directed to learnstat@amstat.org. 

Social Events 
It is strongly recommended that for any event requir

ing a ticket, tickets should be purchased through advance 
registration. Only a very limited number of tickets, if any, 
will be available for sale on site. If you must cancel your 
participation in a ticketed event, you may request a 50% 
refund by returning your ticket(s) to the Mathematics Meet
ings Service Bureau (MMSB) by January 5. After that date 
no refunds can be made. Special meals are available at the 
banquet or luncheon upon advance request, but this must 
be indicated on the Advance Registration/Housing Form. 

Student Hospitality Center, Wednesday-Friday, 9:00 
a.m. -5:00 p.m., and Saturday, 9:00 a.m.-3:00 p.m., orga
nized by Richard N~al. University of Oklahoma. 

Graduate Student Reception, Wednesday, 5:00 p.m.-6:30 
p.m. Mathematicians representing a wide range of disci
plines will join interested graduate students at an infor
mal reception. Complimentary food and beverages will be 
served. NOTE: This event is only for students who sign up 
on the Advance Registration/Housing (ARH) form. 

Reception for First-Time Participants, Wednesday, 6:00 
p.m.-7:00p.m. The AMS and the MAA Committee on Mem
bership are cosponsoring a social hour on Wednesday from 
6:00 p.m. to 7:00 p.m. All participants (especially first
timers) are encouraged to come and meet some old-timers 
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and pick up a few tips on how to survive the environment 
of a large meeting. Refreshments will be served. 

Mathematical Sciences Institutes Reception, Wednes
day, 5:30 p.m.-7:30p.m. CRM, DIMACS, the Fields Institute, 
IMA, IPAM, MSRI, and PIMS invite you to a reception where 
you can talk to their representatives, and learn about their 
current and future programs and activities (or reminisce 
about their past ones). The participating institutes are 
Centre de Recherches Mathematiques (Montreal), the Cen
ter for Discrete Mathematics and Theoretical Computer Sci
ence (New Jersey), the Fields Institute (Toronto), the Insti
tute for Mathematics and Its Applications (Minneapolis), 
the Institute for Pure and Applied Mathematics at UCLA (Los 
Angeles), the Mathematical Sciences Research Institute 
(Berkeley), and the Pacific Institute for the Mathematical 
Sciences (Vancouver). 

All participants are invited to a dinner to honor AWM's 
Noether Lecturer on Wednesday. A sign-up sheet for those 
interested will be located at the AWM table in the exhibit 
area and also at the AWM panel discussion. 

A WM Reception: There is an open reception on Wednes
day at 9:30p.m. after the AMS Gibbs Lecture. This has been 
a popular, well-attended event in the past. 

MAA Two-Year College Reception, Thursday, 5:45p.m.-
7:00p.m., sponsored by Addison Wesley Longman. 

MER Banquet: The Mathematicians and Education Re
form (MER) Network welcomes all mathematicians who 
are interested in precollege, undergraduate, and/ or grad
uate educational reform to attend the MER banquet on 
Thursday evening. This is an opportunity to make or 
renew contacts with other mathematicians who are in
volved in education projects and to engage in lively con
versation about educational issues. The after-dinner dis
cussion is an open forum for participants to voice their 
impressions, observations, and analyses of the current ed
ucation scene. There will be a cash bar beginning at 6:30 
p.m. Dinner will be served at 7:30p.m. Tickets are $46 each, 
including tax and gratuity. 

Joint Pi Mu Epsilon and MAA Student Chapter Advi
sors' Breakfast, Friday, 7:00 a.m.-8:00a.m .. Contact Richard 
Jarvinen, rdjarvinen@vax02.winona.msus.edu. 

Purdue University Department of Mathematics Re
ception, Friday 5:00 p.m.-7:00p.m. All alumni, friends, and 
staff are welcome. 

NAM Banquet, Friday, 5:30p.m. to 8:00p.m. The National 
Association of Mathematicians will host a banquet on Fri
day evening. A cash bar reception will be held at 5:30p.m. 
and dinner will be served at 6:00p.m. Tickets are $43 each, 
including tax and gratuity. 

AMS Banquet: As a fitting culmination to the Meetings, 
the AMS banquet provides an excellent opportunity to so
cialize with fellow participants in a relaxed atmosphere. 
The participant who has been a member of the Society for 
the greatest number of years will be recognized and will 
receive a special award. The banquet will be held on Sat
urday with a cash bar reception at 6:30p.m. and dinner at 
7:30p.m. Tickets are $44, including tax and gratuity. 
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Other Events of Interest 

AMS Information Booth: All Meetings participants are in
vited to visit the AMS Information Booth during the Meet
ings. Complimentary coffee and tea will be served. A spe
cial gift will be available for participants, compliments of 
the AMS. The membership manager of the Society will be 
at the booth to answer questions about membership. 

Book Sales and Exhibits: All participants are encouraged 
to visit the book, education media, and software exhibits 
from noon to 5:30 p.m. on Wednesday, 9:30 a.m. to 5:30 
p.m. on Thursday and Friday, and 9:00a.m. to noon on Sat
urday. Books published by the AMS and MAA will be sold 
at discounted prices somewhat below the cost for the same 
books purchased by mail. These discounts will be available 
only to registered participants wearing the official Meet
ings badge. Most major credit cards will be accepted for 
book sale purchases at the Meetings. Also, AMS electronic 
products and e-MATH will be demonstrated. Participants 
visiting the exhibits will be asked to display their Meetings 
badge or acknowledgment of advance registration from the 
Mathematics Meetings Service Bureau in order to enter the 
exhibit area. 

Mathematical Sciences Employment Center: Those 
wishing to participate in the Mathematical Sciences Em
ployment Center should read carefully the important ar
ticle about the Center beginning on page 1218 in this issue 
of the Notices or at http: I /www. ams. o rg/ emp- reg/. 

Registering in Advance and Hotel 
Accommodations 

How to Register in Advance: The importance of advance 
registration cannot be overemphasized. Advance registra
tion fees are considerably lower than the fees that will be 
charged for registration at the meeting. Participants reg
istering by November 14 will receive their badges, pro
grams, and tickets purchased in advance by mail approx
imately three weeks before the Meetings, unless they check 
the appropriate box to the contrary on the Advance Reg
istration/ Housing Form. Because of delays that occur in U.S. 
mail to Canada, it is strongly suggested that advance reg
istrants from Canada choose to pick up their materials at 
the Meetings. Because of delays that occur in U.S. mail to 
overseas, materials are never mailed overseas. There will 
be a special Registration Assistance Desk at the Joint Meet
ings to assist individuals who either do not receive this mail
ing or who have a problem with their registration. Please 
note that a $5 replacement fee will be charged for programs 
and badges that are mailed but not taken to New Orleans. 
Acknowledgments of registrations will be sent by e-mail 
to the e-mail addresses given on the Advance Registra
tion/ Housing Form. If you do not wish your registration 
acknowledged by e-mail, please mark the appropriate box 
on the form. 

E-mail Advance Registration: This service is available 
for advance registration and housing arrangements by re
questing the forms via e-mail from meet reg- request@ams. 
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org, or see http:/ /www.ams.org/amsmtgs/2025_ 
registration. html or http: I /www. ams. org/amsmtgs/ 
2025_ i ntro. html and look for "Registration". VISA, Mas
terCard, Discover, and American Express are the only meth
ods of payment which can be accepted for e-mail advance 
registration, and charges to credit cards will be made in 
U.S. funds. Completed e-mail forms should be sent to 
meetreg-submit@ams.org. All advance registrants will 
receive acknowledgment of payment prior to the Meet
ings. 

Internet Advance Registration: This service is avail
able for advance registration and housing arrangements at 
http://www.ams.org/amsmtgs/2025_registration. 
html. VISA, MasterCard, Discover, and American Express 
are the only methods of payment which are accepted for 
Internet advance registration, and charges to credit cards 
will be made in U.S. funds . All Internet advance registrants 
will receive acknowledgment of payment upon submis
sion of this form. 

Cancellation Policy: Those who cancel their advance reg
istration for the Meetings, MAA Minicourses, or Short 
Courses by January 5 (the deadline for refunds for banquet 
tickets is December 29) will receive a 50% refund of fees 
paid. No refunds will be issued after this date. 

Joint Mathematics Meetings Registration Fees 
by Dec. 15 at meeting 

Member of AMS, ASL, Canadian 
Mathematical Society, MAA 

Temporarily Employed 
Emeritus Member of AMS, MAA; 

Graduate Student; Unemployed; 
Librarian; High School Teacher; 
Developing Countries Special Rate 

Undergraduate Student 
Nonmember 
High School Student 
One Day Member 

of AMS, CMS, MAA 
One Day Nonmember 
Nonmathematician Guest 

Employment Center 
Employer (first table) 
Employer (each additional table) 
Applicants (all services) 
Applicants (Winter List & 

message center only) 
Employer Posting Fee 

AMS Short Course 
Student/Unemployed/Emeritus 
All other participants 

MAA Minicourses 
Minicourses #7-14 
Minicourses #1-6 

''if space is available 

MAA Short Course 
MAAMember 
Nonmember 

$175 
135 

35 
20 

271 
2 

n/a 
n/a 

5 

$200 
50 
40 

20 
50 

$35 
80 

$55 
85 

$125 
175 

$228 
153 

45 
26 

353 
5 

125 
194 

5 

$250 
75 
75 

20 
N/A 

$45 
95 

$55'' 
85* 

$140 
190 

Student/Unemployed/Emeritus 50 60 

Full-Time Students: Those currently working toward a 
degree or diploma. Students are asked to determine whether 
their status can be described as graduate (working toward 
a degree beyond the bachelor's), undergraduate (working 
toward a bachelor's degree), or high school (worl<Jng toward 
a high school diploma) and to mark the Advance Regis
tration/Housing Form accordingly. 

Emeritus: Persons who qualify for emeritus membership 
in either the Society or the Association. The emeritus sta
tus refers to any person who has been a member of the AMS 
or MAA for twenty years or more and who retired because 
of age or long-term disability from his or her latest posi
tion. 

Librarian: Any librarian who is not a professional math
ematician. 

Unemployed: Any person currently unemployed, ac
tively seeking employment, and not a student. It is not in
tended to include any person who has voluntarily resigned 
or retired from his or her latest position. 

Developing Country Participant: Any person employed 
in developing countries where salary levels are radically non
commensurate with those in the U.S. 

Temporarily Employed: Any person currently employed 
but who will become unemployed by June 1, 2001, and who 
is actively seeking employment. 

Nonmathematician Guest: Any family member or friend 
who is not a mathematician and who is accompanied by a 
participant of the Meetings. These official guests will re
ceive a badge and may attend all sessions and the exhibits. 

Participants who are not members of the AMS and/ or 
the MAA will receive mailings after the Meetings are over 
with a special membership offer from AMS and MAA. 

Advance registration and on-site registration fees only 
partially cover the expenses of holding meetings. All math
ematicians who wish to attend sessions are expected to reg
ister and should be prepared to show their badges if so re
quested. Badges are required to enter the exhibit area, to 
obtain discounts at the AMS and MAA Book Sales, and to 
cash a check with the Joint Meetings cashier. If a registrant 
should arrive too late in the day to pick up his/her badge, 
he/she may show the acknowledgment of advance regis
tration received from the MMSB as proof of registration. 

Advance registration forms accompanied by insuffi
cient payment will either be returned, thereby delaying the 
processing of any housing request, or a $ 5 charge will be 
assessed if an invoice must be prepared to collect the 
delinquent amount. Overpayments of less than $5 will not 
be refunded. 

For each invalid check or credit card transaction that re
sults in an insufficient payment for registration or hous
ing, a $5 charge will be assessed. Participants should check 
with their tax preparers for applicable deductions for ed
ucation expenses as they pertain to these Meetings. 

If you wish to be included in a list of individuals sorted 
by mathematical interest, please provide the one mathe
matical subject classification number of your major area 
of interest on the Advance Registration/Housing Form. (A 
list of these numbers is available by sending an empty 
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e-mail message to abs-submi t@ams. org; include the num
ber 962 as the subject of the message.) Copies of this 
list will be available for your perusal in the Networking 
Center. 

If you do not wish to be included in any mailing list used 
for promotional purposes, please indicate this in the ap
propriate box on the Advance Registration/ Housing Form. 

Advance Registration Deadlines 
There are three separate advance registration deadlines, 

each with its own advantages and benefits. 

EARLY advance registration 
(room lottery, inclusion in the Winter 
Lists for the Employment Center) November 1 

ORDINARY advance registration 
(hotel reservations, materials 
mailed) 

FINAL advance registration 

November 14 

(advance registration, Short Courses, Employ
ment Center, MAA Minicourses, 
Banquets) December 15 

Early Advance Registration: Those who register by the 
early deadline of November 1 will be included in a random 
drawing to select winners of complimentary hotel rooms 
in New Orleans. Multiple occupancy is permissible. The lo
cation of rooms to be used in this lottery will be based on 
the number of complimentary rooms available in the var
ious hotels. Therefore, the free room may not necessarily 
be in the winner's first-choice hotel. The winners will be 
notified by mail prior to December 2 5. So register early! (See 
the list of the winners in Washington, D.C. on the hotel 
page.) Also, applicant and employer forms must be received 
by November 1 in order to be reproduced in the Winter Lists 
for the Employment Center. 

Ordinary Advance Registration: Those who register 
after November 1 and by the ordinary deadline of No
vember 14 may use the housing services offered by the 
MMSB but are not eligible for the room lottery. You may 
also elect to receive your badge and program by mail in ad
vance of the meetings. 

Final Advance Registration: Those who register after 
November 14 and by the final deadline of December 15 
must pick up their badges, programs, and any tickets for 
social events at the meetings. Unfortunately, it is not pos
sible to provide final advance registrants with housing. 
Please note that the December 15 deadline is firm; any 
forms received after that date will be returned and full re
funds issued. Please come to the Registration Desk in the 
Marriott Hotel to register on site. 

Hotel Reservations 
Participants should be aware that the AMS and MAA only 

contract with facilities who are working toward being in 
compliance with the pubic accommodations requirements 
of the ADA. 

Participants requiring hotel reservations should read the 
instructions on the following hotel pages. Participants who 
did not reserve a room during advance registration and 
would like to obtain a room at one of the hotels listed on 

Meetings & Conferences 

the following pages should call the hotels directly after De
cember 25. However, after that date the MMSB can no 
longer guarantee availability of rooms or special conven
tion rates. Participants should be aware that most hotels 
are starting to charge a penalty fee to guests for departure 
changes .r;nade after guests have checked into their rooms. 
Participants should inquire about this at check-in and 
make their final plans accordingly. 

Participants should also be aware that it is general hotel 
practice in most cities to hold a nonguaranteed reservation 
until6:00 p.m. only. When one guarantees a reservation by 
paying a deposit or submitting a credit card number as a 
guarantee in advance, however, the hotel usually will honor 
this reservation up until checkout time the following day. 
If the individual holding the reservation has not checked 
in by that time, the room is then released for sale, and the 
hotel retains the deposit or applies one night's room charge 
to the credit card number submitted. 

If you hold a guaranteed reservation at a hotel but are 
informed upon arrival that there is no room for you, there 
are certain things you can request the hotel do. First, they 
should provide for a room at another hotel in town for that 
evening at no charge. (You already paid for the first night 
when you made your deposit.) They should pay for taxi fares 
to the other hotel that evening and back to the Meetings 
the following morning. They should also pay for one tele
phone toll call so that you can let people know you are not 
at the hotel you expected. They should make every effort 
to find a room for you in their hotel the following day and, 
if successful, pay your taxi fares to and from the second 
hotel so that you can pick up your baggage and bring it to 
the first hotel. Not all hotels in all cities follow this prac
tice, so your request for these services may bring mixed 
results or none at all. 

Miscellaneous Information 
Audio-Visual Equipment Standard equipment in all ses

sion rooms is one overhead projector and screen. (Invited 
50-minute speakers are automatically provided with two 
overhead projectors.) Blackboards are not available. Orga
nizers of sessions that by their nature demand additional 
equipment (e.g., VCR and monitor or projection panel) and 
where the majority of speakers in the session require this 
equipment should contact the audio-visual coordinator 
for the meetings at the AMS office in Providence at 401-
455-4140 or by e-mail at wsd@ams. org, to obtain the nec
essary approvals. Individual speakers must consult with the 
session organizer(s) if additional equipment or services are 
needed. If your session has no organizer, please contact 
the audio-visual coordinator directly. All requests should 
be received by November 4. 

Equipment requests made at the Meetings most likely 
will not be granted because of budgetary restrictions. Un
fortunately no audio-visual equipment can be provided 
for committee meetings or other meetings or gatherings 
not on the scientific program. 

Child Care: The Marriott and Sheraton hotels will pro
vide recommendations for in-room child care for guests 

OCTOBER 2000 NOTICES OF THE AMS 1197 



""' ""' 1.0 
00 

z 

§ 
0 
'l"l 

~ 

~ 

~ 
,1:;. 

.:'! 

~ 
~ 
1.0 

How to Obtain Hotel Accommodations 

Room Lottery: (See the How to Register in Advance section to learn how to qualify for this year's 
lottery.) Here are last year's winners: 

General Instructions: Participants must register in advance in order to obtain hotel 
accommodations through the Mathematics Meetings Service Bureau (MMSB). Special meeting rates at the 
hotels listed below can only be obtained by making reservations through the MMSB. To make a reservation, 
please submit a completed housing section of the Advance Registration/Housing (ARH) Form with guarantee 
by November 14. Sorry, reservations cannot be taken by phone. Reservations mistakenly taken by hotels 
directly may be subject to an increased rate. Hotels will only accept reservations directly after December 25; 
rooms and rates based on availability. Participants interested in suites are urged to first call the hotels directly for 
details on configurations, prices, etc. and then submitting their request(s) to the MMSB. 

Pat Baggett, Stephen Bennan, Una Bray, Maya Chhetri, Alberto Corso, Jeffrey Feuer, Larry Gerstein, Carlos 
Guillen, Sara Hakim, Evans Harrell, Apama Higgins, Jan Hogendijk, John Koker, Blaire Madore, Karen Parshall, 
Bob Powers, Catherine Roberts, Joseph Rosenblatt, Natash Speer, Benjamin Stein, Bruce Stewart, Dan Vellman, 
Jonathan Wiens 

$ Rates: 
• subject to 12% sales tax plus city occupancy tax; city ($) tax varies 

based on hotel; city tax included in rates listed below 
• only certified students or unemployed mathematicians qualify for 

student rates 
• see ARH Form for detailed rate structure of each property 

CD Hotel Information: 
• children free, where appropriate, in existing beds only 
• limited availability of cribs, free of charge 
• check-in: 3:00 p.m./check-out: noon- Marriott, Sheraton, 

Le Meridien, La Quinta 
• check-in: 4:00 p.m./check-out: noon - Queen & Crescent, 

Royal St. Charles 
• windows do not open in rooms unless otherwise indicated 

New Orleans 
Marriott 
(co-headquarters) 
(Across street from Sheraton) 

555 Canal Street 
New Orleans, LA 70130-2300 
(504) 581-1000 
sing1e-$116, double-$121 
student single/double-$108 

restaurants; bars; heated outdoor 
pool; fitness center; business 
center; gift shop; parking - $17.50 
(valet only), in all rooms (Quarter 
Tower or River Tower): coffee 
maker, hair dryer, iron/ironing 
board, desk, dataport, 24-hour 
room service; children under 18 
years free 

Sheraton New 
Orleans 
(co-headquarters) 
(Across street from Marriott) 

500 Canal Street 
New Orleans, LA 70130 
(504) 525-2500 
main house: single-$116; double
$124 
club level: single-$157; double
$169 
student single/double - $110 

restaurant; bars; heated outdoor 
pool; fitness center; business 
center; gift shop; parking - $25 car, 
$28 van or truck (valet only); in all 
rooms (City View or River View): 
hair dryer, coffee maker, 
iron/ironing board, desk, dataport, 

'--==-.,.,=====,-,---=-,+,;;safe; children under 18 vears free 

$ Room Payments/Cancellations: 
• all major credit cards accepted 
• personal checks with personaliD and/or credit card backup accepted 

at all properties 
• 72-hour cancellation policy for all hotels except Marriott ( 48 hours) 

and Sheraton (48 hours) 

~ Special Services: 
• all hotels are working toward being in compliance with the 

Americans with Disabilities Act (ADA) 
• special needs should be clearly indicated on the ARH form 
• nonsmoking rooms avai lable at all properties 
• handicapped-accessible rooms available at all properties 

Le Meridien 
(.5 block to Marriott and 
Sheraton) 

614 Canal Street 
New Orleans, LA 70130 
(504) 525-6500 
superior: single/double - $11 7 
deluxe: single/double - $137 

French-European hotel ; overlooks 
French Quarter; restaurants; jazz 
club; gift shop; business center; 
health club; heated outdoor pool; 
parking-$18 (valet only); in all 
rooms: king bed or two (European) 
twin beds, coffee maker, mini bar, 
two phone lines, iron/ironing 
board, hair dryer, desk; children 
under 12 years free 

Queen & Crescent 
(2.5 blocks to Marriott and 
Sheraton) 

344 Camp Street 
New Orleans, LA 70130 
(504) 679-6306 
single/double - $106 
student single/double - $96 
(limited) 

complimentary continental 
breakfast; no restaurant; fitness 
center; parking- $15 valet , $10 
self (no in/out); in all rooms: 
deluxe with European decor, hair 
dryer, coffee maker, iron/ironing 
board, dataport, safe, robe, air 
mattress (limited amount) provided 
upon request at no charge; children 
under 18 years free 

$ Guarantee Requirements: 
• one night deposit by check , or 
• credit card: VISA, MC, AMEX (cards may be charged one night 

deposit) 

~ Deadlines: 
• room lottery qualification: November 1 
• reservations through MMSB: November 14 
• changes/cancellations through MMSB: December 13 
• rooms and convention rates after December 25 - based on 

availability only 

Royal St. Charles 
(2 blocks to Marriott and 
Sheraton) 

135 St. Charles Avenue 
New Orleans, LA 70130 
(504) 587-3700 
single/double - $106 
student single/double - $96 
(limited) 

complimentary continental 
breakfast; no restaurant; fitness 
center; parking - $15 valet, $10 self 
(no in/out); in all rooms: deluxe 
with European decor, hair dryer, 
coffee maker, iron/ironing board, 
dataport, safe, robe, air mattress 
(limited amount) provided upon 
request at no charge; children 
under 18 years free 

La Quinta Inn & 
Suites 
(2 blocks to Marriott and 
Sheraton) 

401 Camp Street 
New Orleans, LA 70130 
(504) 598-9977 
single - $100, double - $1 10 

complimentary continental 
breakfast; no restaurant; laundry 
room; fitness room; outdoor pool; 
parking-$16 (valet); all rooms are 
suites; in all rooms: coffee maker, 
iron/ironing board, dataport, 
microwave, refrigerator, (no 
microwaves or refrigerators in 
double-double rooms), desk; 
children under 12 years free 
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0 New Orleans Marriott (co-hqtrs) @) Le Meridien ~ Royal St. Charles 

@,;) Sheraton New Orleans (co-hqtrs) 0 Queen & Crescent (D La Quinta Inn & Suites 
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through their concierge desks. Call504-581-1000 (Marriott) 
or 504-525-2500 (Sheraton) at least one day in advance. 
Arrangements represent a contractual agreement between 
each individual and the child care provider. The Joint Meet
ings assumes no responsibility for the services rendered. 

E-mail Services: The AMS and MAA are pleased to an

WOLFRAM 
RESEARCH 

www wolfram com 

nou_nce that Wolfram Research, Inc., 
makers of Mathematica, will once 
again sponsor e-mail access for all 
Joint Meeting participants. The 
hours of operation will be published 

in the program. The AMS and MAA thank Wolfram Research 
for its generosity in providing this valuable service. 

Information Distribution: Tables are set up in the ex
hibit area for dissemination of general information of pos
sible interest to the members and for the dissemination of 
information of a mathematical nature not promoting a 
product or program for sale. 

If a person or group wishes to display information of a 
mathematical nature promoting a product or program for 
sale, they may do so in the exhibit area at the Joint Books, 
Journals, and Promotional Materials exhibit for a fee of$ 50 
per item. Please contact the exhibits manager, MMSB, P.O. 
Box 6887, Providence, RI 02940, for further details. 

If a person or group would like to display material in 
the exhibit area separate from the Joint Books table, the 
proponent must reimburse the AMS and MAA for any extra 
furnishings requested (tables, chairs, easels, etc.) in addi
tion to payment of the $50 per item fee. (This latter dis
play is also subject to space availability.) 

The administration of these tables is in the hands of the 
AMS-MAA Joint Meetings Committee, as are all arrange
ments for Joint Mathematics Meetings. 

Local Information: See http: I /www. experience 
neworl eans. com/ for information about the city. 

Petition Table: At the request of the AMS Committee on 
Human Rights of Mathematicians, a table will be made 
available in the exhibit area at which petitions on behalf 
of named individual mathematicians suffering from human 
rights violations may be displayed and signed by meetings 
participants acting in their individual capacities. For details 
contact the director of meetings in the Providence office 
at 401-455-4137 or by e-mail at dms@ams .org. 

Signs of moderate size may be displayed at the table but 
must not represent that the case of the individual in ques
tion is backed by the Committee on Human Rights unless 
it has, in fact, so voted. Volunteers may be present at the 
table to provide information on individual cases, but no
tice must be sent at least seven days in advance of the Meet
ings to the director of meetings in the Providence office. 
Since space is limited, it may also be necessary to limit the 
number of volunteers present at the table at any one time. 
The Committee on Human Rights may delegate a person 
to be present at the table at any or all times, taking prece
dence over other volunteers. 

Any material that is not a petition (e.g., advertisements, 
resumes) will be removed by the staff. At the end of reg
istration on Saturday any material on the table will be dis
carded, so individuals placing petitions on the table should 
be sure to remove them prior to the close of registration. 

Telephone Messages: The most convenient method for 
leaving a message is to do so with the participant's hotel. 
Another method would be to leave a message at the Meet
ing Registration Desk from January 10 through 13 during 
the hours that the desk is open. These messages will be 
posted on the Math Meetings Message Board; however, 
staff at the desk will try to locate a participant in the event 
of a bona fide emergency. The telephone number will be 
published in the program. 

Travel: The closest airport to the meetings is the New 
Orleans International Airport located in Kenner, about 15 
miles from the New Orleans central business district. 

US Airways has been selected as the official airline for 
these meetings because of its generally convenient sched
ules to New Orleans, LA. Given the volatility in airfares be
cause of "fare wars," we cannot guarantee that these will 
be the lowest fares when you make your arrangements. 
However, we strongly urge participants to make use of 
this special deal if at all possible, since the AMS and MAA 
can earn complimentary tickets on US Airways. These tick
ets are used to send meetings' staff (not officers or other 
staff) to the Joint Mathematics Meetings, thereby keeping 
the costs of the meetings (and registration fees) down. 

The following specially negotiated rates are available only 
for these meetings and exclusively to mathematicians and 
their families for the period January 7-16, 2000. Other re
strictions/discounts may apply and seats are limited. 

• 5% discount off First or Envoy Class and any published 
US Airways promotional round-trip fare. By purchasing 
your ticket 60 days or more prior to departure, you can re
ceive an additional 5% bonus discount. 

• 10% discount off unrestricted coach fares with seven
day advance purchase. By purchasing your ticket 60 days 
or more prior to departure, you can receive an additional 
5% bonus discount. 

For reservations call (or have your travel agent call) 
US Airways Group and Meeting Reservation Office toll-free 
at 877-874-7687 between 8:00a.m. and 9:30p.m. Eastern 
Time. Refer to Gold File number 88111579. 

From the Airports to Downtown: The Louisiana Tran
sit Company (504-592-0555) operates a shuttle service 
from the airport to several hotels (including the Marriott 
and Sheraton) every 15 minutes until the last flight of the 
night. The fare is $10 each way. 

Rates for taxi service are about $21 for one or two pas
sengers, $24 for three, $32 for four, or $40 for five. 

The fare for the public bus to the downtown area is $1.1 0. 
Call 504-737-9611 for more information. 

Driving Directions: Go east on the Airline Highway to
ward the airport exit by turning right. Turn right onto Hick
ory Ave. straight onto Dickory Ave. Turn left onto Earhart 
Expressway, which turns into Earhart Blvd. Turn right onto 
S. Carrollton Ave., then take the 1-10 ramp toward Baton 
Rage/ Slidell. Merge onto I-10 E. Take exit #234B on the left 
toward Poydras St./Superdome. Turn left on to S. Claiborne 
Ave., then turn right onto Poydras St. Turn left onto 
Tchoupitoulas St., then left again onto Canal St. 

Railway Transportation: For information on AMTRAK 
call800-872-7245. 

By Bus: Greyhound, 800-231-2222. 
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Weather: January weather in New Orleans is generally 
mild. Average daily maximum and minimum temperatures 
are 62 oF and 43 oF. Average precipitation is about 5.1 
inches. 

For more current information use your favorite net 
search engine or try the sites: http: I /www. usa today. 
com/weather/basemaps/nw722310.htm or http:// 
www.weather.com/weather/us/zips/0130.html. 

Columbia, South 
Carolina 
University of South Carolina 

March 16-1 8, 2001 

Meeting #963 
Southeastern Section 
Associate secretary: John L. Bryant 
Announcement issue of Notices: January 2001 
Program first available one-MATH: February 1, 2001 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: Volume 22, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: November 28, 2000 
For abstracts: January 23, 2001 

Special Sessions 

Algebraic Structures Associated with Lie Theory (Code: AMS 
SS B1), Ben L. Cox, Elizabeth Jurisich, and Oleg Smirnov, 
College of Charleston. 

Discrete and Computational Geometry and Graph Drawing 
(Code: AMS SS A1), Laszlo A. Szekely and Farhad 
Shahrokhi, University of South Carolina. 

Lawrence, Kansas 
University of Kansas 

March 30-31, 2001 

Meeting #964 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: January 2001 
Program first available one-MATH: February 15, 2001 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: Volume 22, Issue 2 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses

sions: December 12, 2000 

Meetings & Conferences 

For abstracts: February 6, 2001 

Invited Addresses 

S. Dale Cutkosky, University of Missouri, Title to be an
nounced. 

Alexandre Eremenko, Purdue University, Title to be an
nounced. 

Ken Ono, University of Wisconsin-Madison, Title to be an
nounced. 

Yongbin Ruan, University of Wisconsin-Madison, Title to 
be announced. 

Special Sessions 

Algebraic Geometry (Code: AMS SS Cl), B. P. Purnaprajna, 
University of Kansas. 

Commutative Algebra (Code: AMS SS A1), Craig Huneke and 
Daniel Katz, University of Kansas. 

Number Theory (Code: AMS SS D1), Ken Ono, University 
of Wisconsin at Madison, Crisitan Popescu, University of 
Texas at Austin, and Tonghai Yang, Harvard University. 

PDEs and Geometry (Code: AMS SS Fl), Marianne Korten 
and Lev Kapitanksi, Kansas State University. 

Progress in Numerical Linear Algebra (Code: AMS SS El), 
Ralph Byers, University of Kansas. 

Set Theoretic Topology and Boolean Algebra (Code: AMS SS 
B1), William Fleissner, University of Kansas. 

Las Vegas, Nevada 
University of Nevada 

April 21-22, 2001 

Meeting #965 
Western Section 
Associate secretary: Bernard Russo 
Announcement issue of Notices: February 2001 
Program first available one-MATH: March 8, 2001 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: Volume 22, Issue 2 

Deadlines 
For organizers: September 21, 2000 
For consideration of contributed papers in Special Ses-

sions: January 2, 2001 
For abstracts: February 27, 2001 

Special Sessions 

Finite Element Analysis and Applications (Code: AMS SS 
B1), Jichun Li, University of Texas and University of Nevada, 
and Michael Marcozzi, George Miel, and Darrell W. Pep
per, University of Nevada. 

Geometric and Computational Group Theory (Code: AMS 
SS A1), Eric M. Freden, Southern Utah University, and Eric 
L. Swenson, Brigham Young University. 
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Hoboken, New Jersey 
Stevens Institute of Technology 

Apri128-29, 2001 

Meeting #966 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: February 2001 
Program first available on e-MATH: March 15, 2001 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: Volume 22, Issue 2 

Deadlines 
For organizers: September 28, 2000 
For consideration of contributed papers in Special Ses-

sions: January 9, 2001 
For abstracts: March 6, 2001 

Invited Addresses 

Alexander Barvinok,University of Michigan, Ann Arbor, 
Title to be announced. 

Robert Calderbank, AT&T Laboratories Research, Title to 
be announced. 
Alexei Miasnikov, City College, New York, Title to be an
nounced. 

Frank Sottile, University of Massachusetts at Amherst, 
Title to be announced. 

Special Sessions 

Analytic Number Theory (Code: AMS SS A1), Milos A. Dostal, 
Stevens Institute of Technology, and Werner G. Nowak, Vi
enna, Austria. 
Computational A lgebraic Geometry and its Applications 
(Code: AMS SS B1), Serkan Hosten, San Francisco State 
University, and Frank Sottile, University of Massachusetts 
at Amherst. 

Morelia, Mexico 
May 23-26,2001 

Meeting #967 
Fourth International ]oint Meeting of the AMS and the So
ciedad Matematica Mexicana (SMM). 
Associate secretary: John L. Bryant 
Announcement issue of Notices: To be announced 
Program first available one-MATH: Not applicable 
Program issue of electronic Notices: Not applicable 
Issue of Abstracts: Not applicable 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 

For abstracts: To be announced 

Lyon, France 
July 17-20,2001 
First ]oint International .~.A.feeting befl,veen the M.1S and the 
Societe Mathematique de France. 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic Notices: Not applicable 
Issue of Abstracts: Not applicable 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Columbus, Ohio 
Ohio State University 

September 21-23,2001 

Meeting #969 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: To be announced 
Program first available on e-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: February 21, 2001 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Yakov B. Pesin, Pennsylvania State University, Title to be 
announced. 
Thaleia Zariphopoulou, University of Texas at Austin, Title 
to be announced. 

Chattanooga, 
Tennessee 
University of Tennessee, Chattanooga 

October 5-6, 2001 

Meeting #970 
Southeastern Section 
Associate secretary: John L. Bryant 
Announcement issue of Notices: To be announced 
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Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: March 5, 2001 
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 

Meeting #971 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: March 13, 2001 
For consideration of contributed papers in Special Ses-

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Hubert Bray, Massachusetts Institute of Technology, Title 
to be announced. 

Yisong Yang, Polytechnic University, Title to be announced. 

Special Sessions 

History of Mathematics (Code: AMS SS A1), Glen R. Van 
Brummelen, Bennington College, Della D. Fenster, Rich
mond University, and James J. Tattersall, Providence Col
lege. 
Number Theory, Holomorphic Dynamics, and Algebraic 
Dynamics. (Code: AMS SS B1), Robert L. Benedetto, Uni
versity of Rochester, John W. Milnor, IMS and SUNY 
Stony Brook, and Kevin M. Pilgrim, University of Missouri 
at Rolla. 

Irvine, California 
University of California Irvine 

November 10-11,2001 

Meeting #972 
Western Section 
Associate secretary: Bernard Russo 
Announcement issue of Notices: To be announced 

Meetings & Conferences 

Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: April10, 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, 85th 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: John L. Bryant 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: April 4, 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 

Montreal, Quebec 
Canada 
Centre de Recherches Mathematiques, 
Universite de Montreal 

May 3-5,2002 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: October 3, 2001 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
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Meetings & Conferences 

Pisa, Italy 
June 12-16,2002 
First ]oint International Meeting between the AMS and the 
Unione Matematica Italiana. 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic 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 

Boston, 
Massachusetts 
Northeastern University 

October 5-6, 2002 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program first available one-MATH: To be announced 
Program issue of electronic Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: March 6, 2002 
For consideration of contributed papers in Special Ses

sions: To be announced 
For abstracts: To be announced 
nounced 
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New Orleans, Louisiana 
Timetable 

New Orleans Marriott (Registration, Exhibits, 
Employment Center, and Sessions) 

Sheraton New Orleans (Invited Addresses and Sessions) 

MONDAY, JANUARY 8 

9:00 a.m. - 5:00 p.m. AMS SHORT COURSE ON MATHEMATICAL BIOLOGY, Marriott 

9:00 a.m. - 5:00 p.m. MAA SHORT COURSE ON KNOTS IN SCIENCE, Marriott 

TUESDAY, J A N U A R Y 9 

8:30 a.m. - 4:00 p.m. MAA BOARD OF GOVERNORS, La Galerie 2, 2nd floor, Marriott 

9:00 a.m. - 5:00 p.m. AMS SHORT COURSE ON MATHEMATICAL BIOLOGY, Marriott 

9:00 a.m. - 5:00 p.m. MAA SHORT COURSE ON KNOTS IN SCIENCE, Marriott 

1 :00 p.m. - 10:00 p.m. AMS COUNCIL, La Galerie 3, 2nd floor, Marriott 

3:00 p.m. - 7:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall Foyer, 2nd floor, Marriott 

WEDNESDAY, JANUARY 1 0 

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall Foyer, 2nd floor, Marriott 

7:30 a.m. - 6:00 p.m. EMPLOYMENT CENTER Registration, orientation, and interview center (see article for specific 
hours), Exhibit Hall, 2nd floor, Marriott 

8:00 a.m. - 11 :00 a.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, I 

8:00a.m. - 11 :00 a.m. 
8:00a.m. - 11 :00 a.m. 
8:00a.m. - 11 :00 a.m. 
8:00a.m.- 11:00 a.m. 
8:00a.m. - 11:00 a.m. 
8:00a.m. - 11:00 a.m. 
8:00a.m. - 11:00 a.m. 
8:00a.m. - 11:00 a.m. 

8:00a.m. - 11:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

8:00a.m. - 10:00 a.m. 

AMS SPECIAL SESSIONS 
Discovery Learning: The Moore Method in American Mathematics 
Integrals and Series throughout Mathematics, I 
Asymptotic Behavior of Difference Equations with Applications, I 
Commutative Rings and Monoids, I 
Function Theory, Differential Equations and Functional Equations, I 
Braid Groups and Configuration Spaces, I 
Operator Theory on Function Spaces, I 
Graduate and Postdoctoral Education in Arithmetical Algebraic Geometry: The Arizona Winter 
School, I 
Nonlinear Evolution Equations and Applications, I 

MAA MINICOURSE #12: PART A Contemporary college algebra: A reform program. 

MAA MINICOURSE #1: PART A Creating materials using "real-world" data. 

MAA MINICOURSE #7: PART A Cwatsets: A research experience for undergraduates. 

MAA CONTRIBUTED PAPER SESSIONS 
8:00 a.m. - 10:55 a.m. Great Theorems of Mathematics, I 
8:00 a.m. - 10:55 a.m. Chaotic Systems and Fractal Geometry, I 
8:00 a.m. - 1 0:55 a.m. Redefining What a Modern "College Algebra" Experience Means, I 
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8:00a.m.- 10:55 a.m. 

8:00a.m. - 10:55 a.m. 

8:00a.m. - 10:50 a.m. 

9:00a.m. - 10:30 a.m. 

9:00a.m. - 10:30 a.m. 

9:00a.m. - 10:30 a.m. 

WEDNESDAY, JANUARY 10 (cont'd) 

Courses and Programs That Illustrate Recommendations of the Mathematical Education of Teachers 
Document, I 
ARUME, I 

AMS SESSIONS FOR CONTRIBUTED PAPERS 

MAA PANEL DISCUSSION The muse of history: Writing biographies of mathematicians. 

MAA PANEL DISCUSSION CBMS report on the mathematics education of teachers. 

MAA COMMITTEE ON COMPUTERS IN MATHEMATICS EDUCATION PANEL DISCUSSION On 
line assessment. 

10:05 a.m. - 10:55 a.m. AMS INVITED ADDRESS Title to be announced. Michael J. Hopkins 

11:10 a.m. - 12:00 p.m. AMS-MAA INVITED ADDRESS Measuring the universe. Jeffrey R. Weeks 

12:00 p.m. - 5:30 p.m. BOOK SALES AND EXHIBITS, Grand Ballroom, 3rd floor, Marriott 

1:00 p.m. - 2:00 p.m. AMS COLLOQUIUM LECTURE: LECTURE I Title to be announced. Janos Kollar 

2:15p.m. - 3:05p.m. MAA INVITED ADDRESS Neither Sherlock Holmes nor Babylon: A reassessment of Plimpton 322. 
Eleanor Robson 

2:15p.m. - 6:00p.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, II 

AMS SPECIAL SESSIONS 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 
2:15p.m. - 6:00p.m. 

2:15p.m. - 4:15p.m. 

2:15p.m. - 4:15p.m. 

Geometric Group Theory, I 
Representation Theory of Finite and Algebraic Groups, I 
Integrals and Series throughout Mathematics, II 
Asymptotic Behavior of Difference Equations with Applications, II 
Commutative Rings and Monoids, II 
Braid Groups and Configuration Spaces, II 
Operator Theory on Function Spaces, II 
PDE Models in Population Biology and Epidemiology, I 
Graduate and Postdoctoral Education in Arithmetical Algebraic Geometry: The Arizona Winter 
School, II 

MAA MINICOURSE #13: PART A Getting students involved in undergraduate research. 

MAA MINICOURSE #2: PART A WeBWorK, an Internet-based system for generating and delivering 
homework problems to students. 

2:15p.m. - 4:15p.m. MAA MINICOURSE #8: PART A Teaching graduate students how to teach using case studies. 

2:15p.m. - 5:15p.m. 
2:15p.m. - 5:15p.m. 

2:15p.m. - 4:15p.m. 
2:15p.m. - 5:15p.m. 
2:15p.m. - 4:15p.m. 

2:15p.m. - 3:45p.m. 

MAA CONTRIBUTED PAPER SESSIONS 
Innovative Uses of the World Wide Web in Teaching Mathematics, I 
Serving the Needs of Developmental Students: Who Are They, Where Do They Come From, Where 
Do They Go?, I 
The Undergraduate Seminar in Mathematics 
Topics in Teaching, Learning, and Exploring Proof 
General Contributed Paper Session, I 

MAA COMMITTEE ON MINORITY PARTICIPATION IN MATHEMATICS PANEL DISCUSSION 
Increasing minority representation in mathematics through GAANN. 

2:15p.m. - 3:45p.m. MAA JOINT COMMITTEE PANEL DISCUSSION Redefining "college algebra" courses. 

2:15p.m. - 5:55p.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

2:45 p.m. - 4:05 p.m. AWM PANEL DISCUSSION AWM and K-8 education: What should we do? 

3:20p.m. - 4:10p.m. MAA INVITED ADDRESS Title to be announced. Hyman Bass and Deborah L. Ball 
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WEDNESDAY, JANUARY 10 (cont'd) 

4:00p.m. - 5:30p.m. MAA-YOUNG MATHEMATICIANS NETWORK PANEL DISCUSSION YMN project on keeping 
active in research. 

4:00 p.m. - 6:00 p.m. JOINT COMMITTEE ON EMPLOYMENT OPPORTUNITIES PANEL DISCUSSION The job market. 

4:00 p.m. - 6:00 p.m. MAA SPECIAL PRESENTATION The British Open University: 30 years on. 

4:05 p.m. - 4:25 p.m. AWM BUSINESS MEETING 

4:30 p.m. - 6:30 p.m. MAA MINICOURSE #6: PART A Computation and discovery in the number theory classroom. 

4:30 p.m. - 6:00 p.m. AMS COMMITTEE ON THE PROFESSION PANEL DISCUSSION 

4:30 p.m. - 6:30 p.m. MAA SECTION OFFICERS 

5:00 p.m. - 6:30 p.m. RECEPTION FOR GRADUATE STUDENTS 

5:15p.m. - 7:15p.m. MAA-GAANN POSTER SESSION Sharing of results by future mathematicians from underrepre
sented areas. 

5:30 p.m. - 7:30 p.m. MATHEMATICAL SCIENCES INSTITUTES RECEPTION 

6:00p.m. - 7:00p.m. RECEPTION FOR FIRST-TIME PARTICIPANTS 

6:30p.m. - 8:00p.m. MAA SPECIAL PRESENTATION Eine Kleine (Mathematische) Nachtmusik. 

7:15 p.m. - 8:15 p.m. YOUNG MATHEMATICIANS NETWORK DISCUSSION Concerns of young mathematicians: A town 
meeting. 

8:30 p.m. - 9:30 p.m. AMS JOSIAH WILLARD GIBBS LECTURE Title to be announced. Ronald L. Graham 

9:30 p.m. - 11 :00 p.m. AWM RECEPTION 

THURSDAY, JANUARY 1 1 

7:00 a.m. - 7:30 p.m. EMPLOYMENT CENTER Distribution of schedules, scheduled interviews, and interview center (see 
article for specific hours), Exhibit Hall, 2nd floor, Marriott 

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall Foyer, 2nd floor, Marriott 

8:00 a.m. - 12:00 p.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, Ill 

8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 
8:00a.m. - 12:00 p.m. 

AMS SPECIAL SESSIONS 
Geometric Group Theory, II 
Model Theory, I 
Representation Theory of Finite and Algebraic Groups, II 
Integrals and Series throughout Mathematics, Ill 
Asymptotic Behavior of Difference Equations with Applications, Ill 
Function Theory, Differential Equations and Functional Equations, II 
Operator Theory on Function Spaces, Ill 
POE Models in Population Biology and Epidemiology, II 
Nonlinear Evolution Equations and Applications, II 

8:00a.m. - 10:00 a.m. MAA MINICOURSE #4: PART A The Global Classroom: Using the Web as an interactive learning 
environment. 

8:00a.m. - 10:00 a.m. MAA MINICOURSE #7: PART B Cwatsets: A research experience for undergraduates. 

8:00 a.m. - 10:00 a.m. MAA MINICOURSE #9: PART A Making liberal arts mathematics the most important course stu
dents take to learn effective thinking. 

8:00 a.m. - 12:00 p.m. 
8:00 a.m. - 10:55 p.m. 
8:00 a.m. - 12:00 p.m. 

OCTOBER 2000 

MAA CONTRIBUTED PAPER SESSIONS 
Great Theorems of Mathematics, II 
Chaotic Systems and Fractal Geometry, II 
Redefining What a Modern "College Algebra" Experience Means, II 
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THURSDAY, JANUARY 11 (cont'd) 

8:00a.m. - 12:00 p.m. Courses and Programs That Illustrate Recommendations of the Mathematical Education of Teachers 
Document, II 

8:00a.m. - 12:00 p.m. ARUME, II 

8:00a.m. - 12:00 p.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

9:00a.m. - 9:50a.m. AWivi EiviiitiY NOETHER LECTURE Noniinear equations in conformal geometry. Sun-Yung Alice 
Chang 

9:00a.m. - 10:30 a.m. MAA JOINT COMMITTEE PANEL DISCUSSION Faculty isolated by discipline. 

9:00 a.m. - 11:00 a.m. MAA SUBCOMMITTEE ON QUANTITATIVE LITERACY POSTER SESSION College and universi
ty quantitative literacy programs across the nation. 

9:00 a.m. - 10:30 a.m. MAA PANEL DISCUSSION Doctoral programs in mathematics education. 

9:00a.m. - 10:30 a.m. MAA PROJECT NEXT PANEL DISCUSSION How to attract more students into advanced mathe
matics classes. 

9:30 a.m. - 5:30 p.m. BOOK SALES AND EXHIBITS, Grand Ballroom, 3rd floor, Marriott 

10:05 a.m. - 10:55 a.m. MAA INVITED ADDRESS Title to be announced. Peter D. Lax 

10:15 a.m. - 12:15 p.m. MAA MINICOURSE #3: PART A Teaching contemporary statistics with active learning. 

10:45 a.m.- 12:15 p.m. MAA COMMITTEE ON THE TEACHING OF UNDERGRADUATE MATHEMATICS PANEL DISCUS
SION Growing an oak tree from an acorn: Extending a new program from a few innovators to the 
whole department. 

10:45 a.m. - 12:15 a.m. MAA PANEL DISCUSSION Beyond the writing of principles and standards for school mathematics. 

10:45 a.m. - 12:15 p.m. MAA PANEL DISCUSSION Funding opportunities in the NSF Division of Undergraduate Education. 

1:00 p.m. - 2:00 p.m. AMS COLLOQUIUM LECTURES: LECTURE II Title to be announced Janos Kollar 

1:00 p.m. - 4:10p.m. AMS-MAA-MER SPECIAL SESSION ON MATHEMATICS AND EDUCATION REFORM, IV 

1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 
1:00 p.m. - 4:10p.m. 

1:00 p.m. - 4:10p.m. 

1 :00 p.m. - 3:00 p.m. 

1 :00 p.m. -'- 3:00 p.m. 

AMS SPECIAL SESSIONS 
Geometric Group Theory, Ill 
Model Theory, II 
Representation Theory of Finite and Algebraic Groups, Ill 
Commutative Rings and Monoids, Ill 
Function Theory, Differential Equations and Functional Equations, Ill 
Braid Groups and Configuration Spaces, Ill 
POE Models in Population Biology and Epidemiology, Ill 
Graduate and Postdoctoral Education in Arithmetical Algebraic Geometry: The Arizona Winter 
School, Ill 
Nonlinear Evolution Equations and Applications, Ill 

MAA MINICOURSE #11: PART A The mathematics of decision making. 

MAA MINICOURSE #14: PART A Discrete dynamical systems, mathematics, methods, and mod
els. 

1 :00 p.m. - 3:00 p.m. MAA MINICOURSE #5: PART A Creating and exporting computer animations to the Web. 

1 :00 p.m. - 4:00 p.m. 
1:00 p.m. - 4:00 p.m. 

1 :00 p.m. - 4:00 p.m. 
1 :00 p.m. - 4:00 p.m. 

1:00 p.m. - 2:30 p.m. 
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MAA CONTRIBUTED PAPER SESSIONS 
Innovative Uses of the World Wide Web in Teaching Mathematics, II 
Serving the Needs of Developmental Students: Who Are They, Where Do They Come From, Where 
Do They Go?, II 
Mathematics in the Age of Euler 
General Contributed Paper Session, II 

MAA PANEL DISCUSSION Curriculum Foundations Project 1: Reports from the client discipline 
workshops. 
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THURSDAY, JANUARY 11 (cont'd) 

1 :00 p.m. - 2:30 p.m. MAA COMMITTEE ON INDUSTRIAL AND GOVERNMENT MATHEMATICIANS PANEL DISCUS-
SION Mathematics in industry. 

1:00 p.m. - 2:30 p.m. MAA PANEL DISCUSSION How to facilitate change? 

1:00 p.m. - 4:10p.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

2:00 p.m. - 4:00 p.m. PROJECT NEXT-YOUNG MATHEMATICIANS NETWORK POSTER SESSION 

2:15p.m. - 3:05p.m. AMS INVITED ADDRESS Title to be announced. Bonnie Berger 

2:45p.m. - 4:15p.m. MAA PANEL DISCUSSION Statistics and mathematical modeling: Lively applications for the class
room. 

2:45p.m. - 4:15p.m. MAA PANEL DISCUSSION New directions in Moore method teaching. 

2:45p.m. - 4:15p.m. AMS-MAA JOINT PANEL DISCUSSION The NSF national science, mathematics, engineering, and 
technology education library program: A report on current activities and projects. 

3:20p.m. - 4:10p.m. AMS INVITED ADDRESS New perspectives on algebraic cycles. Mark L. Green 

4:25 p.m. - 7:00 p.m. JOINT PRIZE SESSION AND RECEPTION 

5:45p.m. - 7:00p.m. MAATWO-YEAR COLLEGE RECEPTION 

6:00 p.m. - 9:30 p.m. MER BANQUET 

7:00 p.m. - 8:15 p.m. MAA SPECIAL PRESENTATION The mathematics of Lewis Carroll. 

FRIDAY, JANUARY 1 2 

7:00 a.m. - 8:00 a.m. JOINT PI MU EPSILON AND MAA STUDENT CHAPTER ADVISORS' BREAKFAST 

7:30 a.m. - 4:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall Foyer, 2nd floor, Marriott 

AMS-MAA SPECIAL SESSION 
8:00 a.m. - 11 :00 a.m. History of Mathematics, I 

8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -

8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -

8:00a.m. -

8:00a.m. -

8:00a.m. -

8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -

8:00a.m. -

8:00a.m. -

OCTOBER 2000 

11 :00 a.m. 
10:50 a.m. 
11:00 a.m. 
11:00 a.m. 
11 :00 a.m. 
11 :00 a.m. 
11 :00 a.m. 
11:00 a.m. 
11 :00 a.m. 

10:00 a.m. 

10:00 a.m. 

10:00 a.m. 

10:55 a.m. 
10:55 a.m. 
10:55 a.m. 
10:55 a.m. 
10:55 a.m. 

10:55 a.m. 

11:00 a.m. 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry for Curves and Surfaces, I 
Applications of Mathematics to Human Physiology and Medicine, I 
Group Cohomology and Applications to Homotopy Theory and Representation Theory, I 
Geometry and Topology of Low Dimensional Manifolds, I 
Analysis on Infinite Dimensional Spaces (in honor of Leonard Gross), I 
Analytic Number Theory, I 
Stochastic Analysis and Applications, I 
Integral Transforms, I 
Interaction of Inverse Problems and Image Analysis, I 

MAA MINICOURSE #1 0: PART A Developing your department's assessment plan. 

MAA MINICOURSE #12: PART B Contemporary college algebra: A reform program. 

MAA MINICOURSE #1: PART B Creating materials using "real-world" data. 

MAA CONTRIBUTED PAPER SESSIONS 
Innovative Practices in Statistics Education, I 
Integrating Mathematics and Other Disciplines, I 
Computer Algebra Systems in Upper-division Mathematics Courses 
Classroom Demonstrations and Course Projects That Make a Difference 
Outreach Programs for Women and Girls 

AMS SESSIONS FOR CONTRIBUTED PAPERS 

PME COUNCIL 
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FRIDAY, JANUARY 12 (cont'd) 

8:00a.m. - 7:30p.m. EMPLOYMENT CENTER Scheduled interviews and interview center (see article for specific hours), 
Exhibit Hall, 2nd floor, Marriott 

9:00a.m. - 9:50a.m. AMS INVITED ADDRESS Title to be announced. Igor B. Frenkel 

9:00a.m. - 10:30 a.m. MAA PANEL DISCUSSION Curriculum Foundations Project II: Implications for the mathematics 
community. 

9:00a.m. - 10:30 a.m. MAA SPECIAL WORKSHOP Proposal writing for NSF projects in the Division of Undergraduate 
Education. 

9:00 a.m. - 11 :00 a.m. MAA POSTER SESSION College algebra reform. 

9:00a.m. - 10:30 a.m. AMS-MAA JOINT PANEL DISCUSSION Teaching math and the World Wide Web. 

9:00a.m. - 5:00p.m. ASSOCIATION FOR SYMBOLIC LOGIC INVITED ADDRESSES AND CONTRIBUTED PAPERS 

9:30a.m. - 5:30p.m. BOOK SALES AND EXHIBITS, Grand Ballroom, 3rd floor, Marriott 

10:05 a.m. - 10:55 a.m. AMS INVITED ADDRESS Title to be announced. Martin R. Bridson 

11 :1 o a.m. - 12:00 p.m. AMS-MAA INVITED ADDRESS Deformations, perturbations and near-misses in geometry, physics, 
and number theory. Barry Mazur 

1:00 p.m. - 2:00p.m. AMS COLLOQUIUM LECTURES: LECTURE Ill Title to be announced. Janos Kollar 

AMS-MAA SPECIAL SESSION 
1:00 p.m. - 6:00p.m. History of Mathematics, II 

1:00 p.m. - 6:00p.m. 
1:00 p.m. - 5:00p.m. 
1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 6:00p.m. 
1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 6:00 p.m. 
1:00 p.m. - 6:00p.m. 
1:00 p.m. - 6:00p.m. 
1:00 p.m. - 6:00p.m. 

1:00 p.m. - 3:00p.m. 

1:00 p.m. - 3:00p.m. 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry for Curves and Surfaces, II 
Applications of Mathematics to Human Physiology and Medicine, II 
Group Cohomology and Applications to Homotopy Theory and Representation Theory, II 
Geometry and Topology of Low Dimensional Manifolds, II 
Analytic Number Theory, II 
Partial Differential Equations and Geometric Implications, I 
Stochastic Analysis and Applications, II 
Integral Transforms, If 
Discrete Geometry, I 
Interaction of Inverse Problems and Image Analysis, II 

MAA MINICOURSE #13: PART B Getting students involved in undergraduate research. 

MAA MINICOURSE #2: PART B WeBWorK, an Internet-based system for generating and delivering 
homework problems to students. 

1:00 p.m. - 3:00p.m. MAA MINICOURSE #8: PART B Teaching graduate students how to teach using case studies. 

1:00 p.m. - 2:30p.m. MAA SPECIAL PRESENTATION LiveMath Maker-The future of mathematics on the Internet. 

1:00 p.m. - 2:30p.m. MAA PANEL DISCUSSION Assimilation of adjunct faculty. 

1:00 p.m. - 2:30p.m. MAA PANEL DISCUSSION Research in Undergraduate Mathematics Education (RUME): Field of 
study or a figment of our imagination? 

1:00 p.m. - 3:00p.m. I\IIAA POSTER SESSION NSF Division of Undergraduate Education Projects in the Course (cur-
riculum and laboratory improvement program). 

1:00 p.m. - 3:20p.m. MAA SPECIAL PRESENTATION Mathematical experiences for students outside the classroom. 

1:00 p.m. - 2:30p.m. MAA PANEL DISCUSSION Evolving interdisciplinary core curriculum. 

1:00 p.m. - 2:30p.m. SUMMA PANEL DISCUSSION 

1 :00 p.m. - 2:30 p.m. MAA PANEL DISCUSSION A report on the ASA Undergraduate Statistics Education Initiative 
(USE/) and curriculum guidelines. 
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FRIDAY, JANUARY 12 (cont'd) 

1 :00 p.m. - 5:55 p.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

2:15p.m. - 3:05p.m. MAA INVITED ADDRESS Financial derivatives and PDEs. Robert F. Almgren 

2:15p.m. - 5:00p.m. NAM GRANVILLE-BROWN SESSION OF PRESENTATIONS BY RECENT DOCTORAL RECIPI-
ENTS IN THE MATHEMATICAL SCIENCES 

2:15p.m. - 4:10p.m. RMMC BOARD OF DIRECTORS 

2:30 p.m. - 4:00 p.m. AMS COMMITTEE ON SCIENCE POLICY PANEL DISCUSSION 

3:15p.m. - 5:15p.m. MAA MINICOURSE #6: PART B Computation and discovery in the number theory classroom. 

3:30 p.m. - 5:00 p.m. MAA PRESENTATIONS BY TEACHING AWARD RECIPIENTS 

4:20p.m. - 5:10p.m. AMS COMMITTEE ON SCIENCE POLICY GOVERNMENT SPEAKER Speaker and title to be 
announced. 

5:00 p.m. - 7:00 p.m. MAA INFORMAL SESSION ON ACTUARIAL EDUCATION 

5:00 p.m. - 7:00 p.m. ASSOCIATION FOR RESEARCH ON UNDERGRADUATE MATHEMATICS EDUCATION SIGMAA 
BUSINESS MEETING AND RECEPTION 

5:00p.m. - 7:00p.m. MAA-YOUNG MATHEMATICIANS NETWORK PANEL DISCUSSION Balancing career and family. 

5:00 p.m. - 7:30 p.m. MAA UNDERGRADUATE STUDENT POSTER SESSION 

5:00 p.m. - 7:00 p.m. PURDUE UNIVERSITY DEPARTMENT OF MATHEMATICS RECEPTION 

5:30p.m. - 8:00p.m. NAM RECEPTION, BANQUET, AND COX-TALBOT ADDRESS 

6:30 p.m. - 8:00 p.m. MAA SPECIAL PRESENTATION Environmental mathematics. 

7:00 p.m. - 9:00 p.m. SIGMAA ON STATISTICS EDUCATION BUSINESS MEETING AND RECEPTION 

7:30p.m. - 8:20p.m. MAA STUDENT LECTURE Building and using mathematical models to guide decision making. 
Ralph Keeney 

SATURDAY, J A N U A R Y 1 3 

7:30 a.m. - 2:00 p.m. JOINT MEETINGS REGISTRATION, Exhibit Hall Foyer, 2nd floor, Marriott 

AMS-MAA SPECIAL SESSION 
8:00 a.m. - 11 :00 a.m. History of Mathematics, Ill 

8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -
8:00a.m. -

8:00a.m. -

11:00 a.m. 
10:50 a.m. 
11 :00 a.m. 
11 :00 a.m. 
11:00 a.m. 
11:00 a.m. 
11:00 a.m. 
11:00 a.m. 
11 :00 a.m. 

10:00 a.m. 

AMS SPECIAL SESSIONS 
Computational Algebraic Geometry for Curves and Surfaces, Ill 
Applications of Mathematics to Human Physiology and Medicine, Ill 
Group Cohomology and Applications to Homotopy Theory and Representation Theory, Ill 
Geometry and Topology of Low Dimensional Manifolds, Ill 
Analysis on Infinite Dimensional Spaces (in honor of Leonard Gross), II 
Analytic Number Theory, Ill 
Partial Differential Equations and Geometric Implications, II 
Integral Transforms, Ill 
Discrete Geometry, II 

MAA MINICOURSE #10: PART B Developing your department's assessment plan. 

8:00a.m. - 10:00 a.m. MAA MINICOURSE #4: PART B The Global Classroom: Using the Web as an interactive learning 
environment. 

8:00a.m. - 10:00 a.m. MAA MINICOURSE #9: PART B Making liberal arts mathematics the most important course stu
dents take to learn effective thinking. 

MAA CONTRIBUTED PAPER SESSIONS 
8:00a.m. - 10:55 a.m. Innovative Practices in Statistics Education, II 
8:00a.m. - 10:55 a.m. Integrating Mathematics and Other Disciplines, II 
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SATURDAY, JANUARY 13 (cont'd) 

8:00a.m. - 10:55 a.m. Implementation of National Projects on Local Campuses 
8:00a.m. - 10:55 a.m. Putting the "Service" Back into Service Courses 
8:00a.m. - 10:55 a.m. College Mathematics in Depth with Dynamic Mathematics Software 

8:00a.m. - 10:55 a.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

8:30 a.m. - 5:00 p.m. AWM WORKSHOP 

8:30a.m. - 10:00 a.m. AMS COMMITTEE ON EDUCATION PANEL DISCUSSION 

9:00 a.m. - 9:50 a.m. MAA INVITED ADDRESS Collisions and percolation. Peter M. Winkler 

9:00a.m. - 10:30 a.m. MAA PANEL DISCUSSION Restructuring the mathematics bachelor degree. 

9:00a.m. - 10:30 a.m. MAA SPECIAL PRESENTATION The pedagogical potential of computer symbolic algebra in the 
teaching of precalculus and calculus. 

9:00 a.m. - 10:30 a.m. MAA PANEL DISCUSSION Writing and the mathematics classroom. 

9:00 a.m. - 9:50 a.m. NAM PANEL DISCUSSION Title to be announced. 

9:00 a.m. - 5:00 p.m. ASSOCIATION FOR SYMBOLIC LOGIC INVITED ADDRESSES AND CONTRIBUTED PAPERS 

9:00a.m. - 12:00 p.m. BOOK SALES AND EXHIBITS, Grand Ballroom, 3rd floor, Marriott 

9:00 a.m. - 1 :00 p.m. EMPLOYMENT CENTER Interview center, Exhibit Hall, 2nd floor, Marriott 

10:00 a.m. - 10:40 a.m. NAM BUSINESS MEETING 

10:05 a.m. - 10:55 a.m. MAA INVITED ADDRESS A kaleidoscope of mathematics and art. lvars Peterson 

11:10 a.m. - 11 :40 a.m. MAA BUSINESS MEETING, Grand Ballroom ABC, 5th floor, Sheraton 

11:45 a.m. - 12:15 p.m. AMS BUSINESS MEETING, Grand Ballroom ABC, 5th floor, Sheraton 

1:00 p.m. - 2:00 p.m. NAM WILLIAM W. S. CLAYTOR INVITED ADDRESS Speaker and title to be announced. 

AMS-MAA SPECIAL SESSION 
1 :00 p.m. - 5:30 p.m. History of Mathematics, IV 

1 :00 p.m. - 5:00 p.m. 
1:00 p.m. - 5:30 p.m. 
1:00 p.m. - 5:30 p.m. 
1:00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 
1 :00 p.m. - 5:30 p.m. 

1:00 p.m. - 3:00p.m. 

1:00 p.m. - 3:00 p.m. 

1:00 p.m. - 3:00p.m. 

1 :00 p.m. - 2:30 p.m. 

AMS SPECIAL SESSIONS 
Applications of Mathematics to Human Physiology and Medicine, IV 
Analysis on Infinite Dimensional Spaces (in honor of Leonard Gross), Ill 
Analytic Number Theory, IV 
Partial Differential Equations and Geometric Implications, Ill 
Stochastic Analysis and Applications, Ill 
Integral Transforms, IV 
Discrete Geometry, Ill 
Interaction of Inverse Problems and Image Analysis, Ill 

MAA MINICOURSE #11: PART B The mathematics of decision making. 

MAA MINICOURSE #14: PART B Discrete dynamical systems, mathematics, methods, and models. 

MAA MINICOURSE #5: PART B Creating and exporting computer animations to the Web. 

MAA TASK FORCE ON ARTICULATION PANEL DISCUSSION Articulation: Is the transition to col
lege mathematics as smooth as we think it is? 

1:00 p.m. - 2:30 p.m. MAA PANEL DISCUSSION Professor for the Future programs in mathematics. 

1:00 p.m. - 2:30p.m. AMS-MAA JOINT PANEL DISCUSSION Philosophy of mathematics: That which is of interest to 
mathematicians. 

1:00 p.m. - 5:55p.m. AMS SESSIONS FOR CONTRIBUTED PAPERS 

2:15p.m. - 3:05p.m. AMS INVITED ADDRESS Analog-to-digital conversion: A case study of interaction between mathe
maticians and electrical engineers. Ingrid Daubechies 
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SATURDAY, JANUARY 1 3 (cont'd) 

2:45p.m. - 4:15p.m. MAA OPEN DISCUSSION ON REFORMING COLLEGE ALGEBRA 

2:45p.m. - 4:15p.m. MAA PANEL DISCUSSION Mathematics and the mathematical sciences in 2010: What should 
graduates know? 

3:15p.m. - 5:15p.m. MAA MINICOURSE #3: PART B Teaching contemporary statistics with active learning. 

3:45 p.m. - 5:15 p.m. MAA COMMITTEE ON TWO-YEAR COLLEGES PANEL DISCUSSION Teaching to attract potential 
teachers. 

6:30p.m. - 10:00 p.m. AMS BANQUET 
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Conferences 

AMS Short Courses 
Lecture notes will be available to those who register for 

this course. Advance registration fees: $80 ($35/student/ 
unemployed/emeritus; on-site registration fees: $95 
($45/student/unemployed/emeritus). Registration and 
housing information can be found in this issue of the 
Notices; see the section "Registering in Advance and Hotel 
Accommodations" in the announcement for the Meetings 
in New Orleans. 

Mathematical Biology 
New Orleans, Louisiana, January 8-9,2001 

This program is under the direction of James Sneyd, Massey 
University, New Zealand. Please refer to the Web site main
tained by the organizer at http://www.massey.ac.nz/ 
-jsneyd/ams/ for the most current information. 

Although mathematical biology is one of the fastest 
growing areas of applied mathematics, with tremendous 
vitality and energy, there are still substantial barriers to 
any mathematician wishing to enter the field. Firstly, 
research in mathematical biology is done along very dif
ferent lines than is most other mathematical research, as 
it is judged entirely on the quality of the science, not on 
the complexity or elegance of the mathematics involved. 
Secondly, it requires a substantial investment in time to 
learn the biological vocabulary and facts and to establish 
collaborations with experimentalists. 

Breaking down these barriers is to the benefit of all 
mathematicians, as the close involvement of mathematics 
in the biological sciences greatly enriches both disciplines. 
In addition (to raise more mercenary points), such inter
disciplinary efforts tend to be highly regarded by funding 
agencies and academic administrations. 

The goal of this proposed AMS short course will be to 
present a selected number of topics in mathematical 
biology to a mathematical audience. The talks will not be 
aimed at specialists in each field, but will be aimed at 
those in more theoretical areas, with the goal of stimulat
ing their interest and showing them how best they could 
begin research in mathematical biology themselves. Each 
talk will include a brief historical overview of the field, a 
summary of the present uses of mathematics in the field, 
and a discussion of open problems where mathematicians 
could reasonably expect to be useful. 

Because mathematical biology is such a huge field, rang
ing from studies of individual molecules such as DNA to 
the study of entire populations, it is simply not possible 
to provide an overview of the entire field in a single short 

course. Instead, we shall cover only a relatively small num
ber of topics. Four of the six talks will be organized around 
the theme of excitable cell modelling and its applications 
to neurophysiology and cell physiology. Of the remaining 
two talks, one will be on human genetics, while the other 
will be on models of HIV (or other viral) infection. Thus 
participants will be able to learn about a range of differ
ent types of mathematical models, but with an overall 
emphasis on biophysically based models. 

Mathematical Aspects of Vision 

Daniel Tranchina, New York University 
Synopsis 

The first stage of processing of visual information is the 
retina. It is a complex network, consisting of five major 
classes of neurons, which lines the back of the eye. The 
retina acts as a transducer which transforms the visual 
image into electrical signals sent to the brain via the optic 
nerve. Within the retina, information is encoded in an ana
log manner by the voltage difference across the membrane 
of each neuron. 

At the output stage, the retinal ganglion cell level, the 
slowly and smoothly varying voltage signals are converted 
to electrical impulses which are transmitted to higher 
brain areas along several hundred thousand axons com
prising the optic nerve. 

The lateral geniculate nucleus (LGN) of the thalamus 
receives input from retinal ganglion cells and acts as a gate
way for sensory information from the retina to the visual 
cortex. The LGN transforms its inputs to some extent and 
sends its output ("projects") to the primary visual cortex 
(Vl). Vl projects to higher cortical areas, sends feedback 
to the LGN, and receives feedback from higher cortical 
areas. 

One overarching goal of visual neuroscience is to un
derstand the neurophysiological basis of visual perception. 
Many laboratory experiments along these lines involve 
recording the electrical responses of neurons to visual 
stimuli created by the experimenter and imaged onto the 
retina. One goal is to describe quantitatively the input-out
put properties of each neuron, that is, the relationship 
between stimulus and response. Another is to understand 
the underlying biophysical mechanisms. 

It is easy to see how mathematics comes into play. The 
visual stimulus is described by a spectral density function, 
f(x, y, t, .\),where x andy are coordinates in visual space, 
t is time, and i\ is the wavelength of light. The response of 
a neuron r(t) is a function of time, and it is a functional of 
f(x, y, t, i\). Much of the difficulty in sensory physiology in 
general has to do with the fact that there is no general
purpose method to characterize the functional describing 
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the input-output properties of a neuron. In fact, there is 
not a single case in all of visual neuroscience where such 
a functional has been completely characterized. The great
est progress has been in the retina. Ideally, the functional 
would consist of a system of differential or differential
integral equations describing in detail the physical 
processes linking stimulus and response. Thus the prob
lems of characterizing and understanding the neural basis 
of response properties are closely intertwined. 

In general, retinal neurons are highly nonlinear devices. 
This is a consequence of the fact that the retina must en
code information over an enormous dynamic range of 
input. The intensity of reflected sunlight on a bright, sunny 
beach is roughly ten orders of magnitude greater than the 
intensity of reflected starlight. The dynamic range of reti
nal output is only about two orders of magnitude as a con
sequence of various forms of neural noise. The retina deals 
with this mismatch problem through light adaptation, 
which adjusts response sensitivity according to the ambi
ent level of illumination. I will describe an important stage 
of light adaptation in photoreceptors and explain it in the 
context of a mathematical model for phototransduction. 

One upshot of light adaptation is that the retina presents 
to the brain a signal which is much more closely related 
to the contrast in visual scenes rather than to absolute light 
levels. A fringe benefit from the mathematician's point of 
view is that neurons in the retina, before the retinal gan
glion cell level, respond approximately linearly to physio
logical perturbations of light around a mean level. That is 
to say, their functionals are approximately linear when 
parametrized by the mean light level. I will explain how 
Fourier methods have exploited this linearity to characterize 
and model the first stages of visual information process
ing in the retina. The concept of the "receptive field" will 
be introduced, and the "spatiotemporal transfer function" 
and "spatiotemporal impulse response function" for quasi
linear neurons will be explained. Some particular examples 
will be derived and assembled into a model for the retinal 
ganglion cell. At the output stage of the retina, one can begin 
to see some of the neural basis for edge detection. 

Neurons in the LGN behave much like the retinal gan
glion cells that provide their input. However, at the level 
of V1, neurons start to become selective to stimulus "fea
tures". In particular, many neurons in V1 respond selec
tively to oriented contours passing through their receptive 
fields only over a narrow range of orientations. For exam
ple, some neurons respond best to vertical bars or edges, 
and the response magnitude when the contour is tilted by 
20 degrees away from vertical. Across a population of 
cortical neurons all "preferred" orientations between zero 
and 180 degrees are represented. Neurons with like pre
ferred orientation and nearby receptive field locations are 
organized into columns; a full set of such columns cover
ing 180 degrees is called a hypercolumn. The sensitivity 
to stimulus orientation is a new response property not 
exhibited in earlier stages in the visual system. It is medi
ated in part through excitatory and inhibitory synaptic 
interactions among some cortical nonlinear models of 
orientation tuning. Progress in this area is hampered by an 
explosion in the number of neurons in the visual cortex 
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compared to the LGN or retina. Hence, new analytical and 
computational methods are needed for large-scale modeling 
of neuronal networks. I will describe some new approaches 
that borrow concepts and techniques from statistical 
mechanics. 

Reading list 
(1] D. Q. NYKAMP and D. TRANCHINA, A population d ensity 

approach that facilitates large-scale modeling of neural net
works: Analysis and application to orientation tuning, ]. Com
put. Neuroscience 8 (2000), 19-50. 

[2] ROBERT W. RoDIECK, The First Steps in Seeing, Sinauer Associates, 
Sunderland, MA, 1998. 

[3] M. ScHETZEN, The Volterra and Wiener Theories of Nonlinear Sys
tems, Robert E. Kreiger Publishing Company, Malabar, FL, 1989. 

[4] BRIAN A. WANDEll, Foundations of Vision, Sinauer Associates, Sun
derland, MA, 1995. 

Application of Population Isolates in Gene 
Mapping 

Kenneth Lange, UCLA 
Synopsis 

To map disease genes, geneticists conduct genome scans 
involving hundreds of genetic markers. Each marker rep
resents a particular place (locus) on the human genome 
where there is substantial variation among individuals. 
The variants at each marker are called alleles. Genotyping, 
that is, the determination of the two alleles a person bears 
at each marker, is carried out on pedigrees of related in
dividuals. Recombination reshuffles chromosomes and 
breaks up blocks of cotransmitted genes. To ensure that 
a pedigree contains information on a particular disease, at 
least one member of the pedigree should be affected by 
the disease. Given this selection criterion, the cosegrega
tion of the marker alleles and the disease can be followed 
in each pedigree and the recombination fractions between 
particular markers and the disease locus estimated. 

Haplotype mapping is an alternative to pedigree map
ping. If enough genetic markers are typed in the vicinity of 
a disease locus and the number of disease mutations within 
a given population is small, then it is often possible to 
identify a unique haplotype signature for each mutation. 
These haplotype signatures are determined by their 
allelic backgrounds at nearby markers. Since the disease 
locus always resides in the conserved part of a signature, 
one can map the disease locus to the smallest region of 
overlap defined by the recombination events disrupting the 
various signatures. This method of mapping can be more 
powerful than mapping by pedigree methods, because it 
exploits fossil recombination events hundreds of years 
old and involves genotyping only affected children and 
possibly their parents. 

In many studies geneticists have turned to population 
isolates such as the Amish or the entire populations of 
Iceland, Finland, or Costa Rica to map particular genes. Each 
isolate has its own particular list of rare, high-frequency 
genetic diseases. Some geneticists have questioned the 
value of population isolates as opposed to larger, outbred 
populations in mapping genes for common diseases. This 
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issue has great practical relevance as the biotechnology in
dustry invests large su:tns in screening population isolates. 

To resolve the practical issue of choosing a good study 
population, we need more realistic models that take into 
account population growth and the cotransmission of 
whole chromosome segments. This talk focuses on some 
relevant mathematical techniques that shed light on these 
complications. Time permitting, we will look at some of the 
following questions: How many mutations should one 
expect in a population of a given size? What is the impact 
of fast versus slow population growth? Is haplotype map
ping apt to be more successful for dominant or recessive 
diseases? What combinations of fitness and mutation rate 
combine to provide the most favorable outcome? Can one 
quantify the comparative advantages of pedigree mapping 
and haplotype mapping? Both deterministic models based 
on difference equations and stochastic models based on 
branching processes, diffusion processes, and coalescent 
theory come into play. 

Reading list 
[1) P. DoNNELLY and S. TAVARE, Coalescents and genealogical struc

ture under neutrality, Ann. Rev. Genet. 29 (1995), 401-421. 
[2) R. FAN and K. LANGE, Models for haplotype evolution in a non

stationary population, Theoret. Pop. Bio. 53 (1998),184-198. 
[3) __ , Diffusion process calculations for mutant genes in 

nonstationary populations, Statistics in Molecular Biology and 
Genetics (edited by F. Seillier-Moiseiwitsch), Institute of Math
ematical Statistics Lecture Notes-Monograph Series, vol. 33, 
The Institute of Mathematical Statistics and the American Math
ematical Society, 1999, pp. 38-55. 

[4)]. F. C. KiNGMAN, The coalescent, Stochastic Proc. Appl. 13 (1982), 
235-248. 

[5) K. LANGE, Mathematical and Statistical Methods for Genetic 
Analysis, Springer-Verlag, New York, 1997. 

[6) K. LANGE and R. FAN, Branching process models for mutant 
genes in nonstationary populations, Theoret. Pop. Bio. 51 (1997), 
118-133. 

Arrhythmias by Dimension 

). P. Keener, University of Utah 
Synopsis 

Abnormalities of function of the cardiac conduction 
system are the cause of death of thousands of people every 
day. For that reason the study of cardiac arrhythmias is of 
great interest from a medical and scientific perspective. 
However, cardiac arrhythmias are also interesting for math
ematical reasons, because the cardiac conduction system 
can be viewed as a dynamical system and the variety of its 
behaviors can be studied from the viewpoint of dynami
cal systems theory. 

Strictly speaking, a cardiac arrhythmia is any departure 
of the heartbeat from strict periodicity. In that sense all 
living persons have arrhythmias. However, the arrythmias 
of interest are those which have physiological consequences 
that would be considered abnormal. 

There are (at least) three challenges presented by car
diac arrhythmias. The first is simply to identify the different 
arrhythmias and their mechanisms. The second is to un
derstand the cause or origin of each arrhythmia, and the 
third is to determine how to control the arrhythmia so that 

its harmful effects can be avoided. In this talk we will 
discuss only the first of these challenges, namely, a clas
sification of arrhythmias. The classification we will give is 
based on spatial dimension and is therefore useful for 
mathematicians, but probably not for physicians. 

Zero-dimensional arrhythmias are those involving 
single cells or small collections of cells. These have often 
been studied using simple caricatures of nonlinear oscil
lators or small systems of coupled or forced nonlinear 
oscillators (Glass and Mackey, 1988). An example of a zero
dimensional arrhythmia is SA nodal dysfunction or A V 
nodal conduction failure. 

One-dimensional arrhythmias are characterized as such 
because their existence relies in some crucial way on a one
dimensional path of propagation. Arrhythmias of this type 
include the Bundle Branch Blocks and Wolff-Parkinson
White Syndrome. One-dimensional arrhythmias are the 
easiest of all arrhythmias to treat clinically. Their mathe
matical description typically involves diffusion reaction 
equations in one spatial dimension. Two-dimensional 
arrhythmias are associated with two-dimensional self
sustained waves of activity, such as occur during atrial 
flutter or fibrillation. Three-dimensional arrhythmias are 
self-sustained waves of electrical activity that occur in the 
ventricles. The simplest of these, monomorphic tachycar
dia, is probably a scrollwave (Winfree, 1987). However, 
ventricular fibrillation certainly has a more complicated 
structure and behavior. 

It should be noted that there is currently no known method 
of treatment to eliminate the two- and three-dimensional 
arrhythmias other than by application of a large electrical 
current. 

The mathematical study of the two- and three-dimen
sional arrhythmias is complicated by the fact that cardiac 
tissue is an anisotropic, inhomogeneous, irregularly shaped 
bidomain (Keener and Sneyd, 1998). At this point our 
understanding of these waves comes almost entirely from 
numerical simulations. 

Reading List 
[1) L. GLAss and M. C. MACKEY, From Clocks to Chaos: The Rhythms 

of Life, Princeton University Press, Princeton, NJ, 1988. 
[2)]. KEENER and J. SNEYD, Mathematical Physiology, Springer

Verlag, New York, 1998. 
[3) A. T. WINFREE, When Time Breaks Down, Princeton University 

Press, Princeton, NJ, 1987. 

Calcium Excitability: The Dynamics of Calcium 
Homeostasis 

)ames Sneyd, Massey University, New Zealand 
Synopsis 

In some of the other talks we have seen how active 
control of the membrane potential leads to complicated 
dynamical behavior and how cells can thus use 
their membrane potential as an intercellular signalling 
mechanism. Such electrical communication underlies 
all neurophysiological systems. 

What is not so well known is the fact that calcium 
plays a similar role, both within single cells and between 
multiple cells. Thus, the study of the dynamic properties 
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of calcium shows many mathematical similarities with 
models based on electrical excitability, but the physiolog
ical mechanisms are quite distinct. 

In response to agonists such as hormones or neuro
transmitters, a wide variety of cell types exhibit oscillations 
in the concentration of intracellular free calcium ions. In 
larger cells these oscillations often take the form of peri
odic intracellular waves, and such waves are commonly seen 
travelling from cell to cell, forming an intercellular calcium 
wave. The exact physiological function of these calcium 
waves and oscillations is not completely clear in any cell 
type. Nevertheless, they are believed to be one important 
mechanism whereby cells can control their behavior and 
coordinate with their neighbors. For instance, in response 
to mechanical stimulation of a single cell, ciliated tracheal 
epithelial cells respond with an intercellular calcium wave 
that originates at the stimulated cell and travels to tens, 
or even hundreds, of other cells in the culture. Since an 
increase in intracellular calcium concentration stimulates 
the beating of the cilia, this intercellular calcium wave 
serves to coordinate the ciliary activity of large numbers 
of cells, thus increasing the efficiency of mucus transport 
in the trachea. In other cell types the frequency of calcium 
oscillations has been shown to control gene expression, 
hormone secretion, cell differentiation, and other crucial 
cellular functions. The study of these calcium oscillations 
and waves is thus one of great physiological interest. 

Not only is the study of calcium oscillations and waves 
important from the physiological point of view, the 
mathematics involved is nontrivial and interesting. Most 
models of calcium waves are of the exitable reaction
diffusion type, and, as yet, very little is known about the 
properties of travelling wave solutions in these highly 
nonlinear systems. The existence and importance of cal
cium buffers and intercellular boundaries add additional 
complications to what is already a difficult problem. 

In my talk I shall present a brief history of models of 
calcium waves and oscillations, from the early model of 
Goldbeter, Dupont and Berridge in 1990 to more recent de
tailed models (for instance, LeBeau et al., 1999). I shall then 
discuss how the modelling work has answered (at least 
partially) specific physiological questions and thus shall 
show how mathematicians and experimentalists can 
combine effectively to address problems that would not 
be soluble by either working independently. I shall end 
by discussing some of the mathematical questions 
raised by this modelling work and by presenting a num
ber of open problems. 

Reading List 
[1) M. J. BERRIDGE, Elementary and global aspects of calcium 

signalling,]. Physiol. 499 (1997), 291-306. 
[2) G. W. DE YouNG and J. KEIZER, A single pool IP3-receptor based 

model for agonist stimulated Ca2+ oscillations, Proc. Nat. 
Acad. Sci. USA 89 (1992), 9895-9899. 

[3) A. GoLDBETER, Biochemical Oscillations and Cellular Rhythms: The 
Molecular Bases of Periodic and Chaotic Behaviour, Cambridge 
University Press, Cambridge, UK, 1996. 

[4) A. GOLDBETER, G. DUPONT, and M. J. BERRIDGE, Minimal model 
for signal-induced Ca2+ oscillations and for their frequency 
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encoding through protein phosphorylation, Proc. Nat. Acad. Sci. 
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Modeling Viral Infection 

Alan Perelson, Los Alamos 
Synopsis 

I will review mathematical models of the dynamics of 
viral infection with infected individuals. The review will 
focus on models of HIV infection, comparision with 
experiments, and identification of important biological 
parameters. By analyzing experiments in which drugs or 
other means have been used to perturb the infection 
process, four different time scales have been identified. 
Similar techniques have been applied to other viral 
infections, such as hepatitis B and hepatitis C virus, and 
will be mentioned. 

Title to be announced 
David Terman 
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Mathematical Sciences 
Employment Center 

New Orleans Marriott, New Orleans, Louisiana 
January 10, 11, 12, and 13,2001 

Overview of the Employment Center 
The Employment Center (formerly the Employment Reg
ister) serves as a meeting place and information center for 
employers and Ph.D.-level jobseekers attending the Joint 
Mathematics Meetings. Most applicants and employers 
began the search process in the fall, and are looking for 
an opportunity to meet in person with those with whom 
they've already had communication. Some, however, use 
the Employment Center as a way to make some initial con
tacts, gather information, and distribute their own infor
mation. This is a less effective, but common, use of the pro
gram. The Employment Center allows everyone to choose 
a comfortable level of participation, by seeking interviews 
for any of the open hours, or by limiting schedules to cer
tain days or hours. 

The Employment Center is a three-day program which 
takes place on the Wednesday, Thursday, Friday, and Sat
urday (morning only) of the Joint Meetings. Most partici
pants register in advance (by the November 7 deadline) and 
their brief resume or job description is printed in a book
let which is mailed to participants in advance. 

The Employment Center houses two services: the com
puter-scheduled interview tables (the Scheduled Employ
ment Register), and the employer-scheduled interview ta
bles (the Interview Center). Use of the Center overall by 
employers has gone up in recent years. At the 2000 Em
ployment Center, 390 candidates and 152 employers par
ticipated, giving an overall applicant-to-employer ratio of 
2.5:1 (compared with 355 applicants and 104 employers in 
1999, a ratio of 3.4:1). Each applicant ends up with roughly 
5 to 12 interviews of various types. Those with the most 
interviews are those requested most by employers, usually 
a result of a careful application process during the months 
before the Employment Center takes place. 

At the January 2001 Employment Center, job candi
dates will be able to choose how to participate. Two forms 
of participation will be available: 

All Employment Center services (computer
scheduling system, form posted in Winter List 
of Applicants, Winter List of Employers received 
by mail, use of Employment Message Center, 
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availability for employer-scheduled Interview 
Center). 

Message Center and Winter Lists only (form 
posted in Winter List of Applicants; Winter List 
of Employers received by mail, use of Employ
ment Message Center, availability for employer
scheduled Interview Center, BUT NOT use of the 
computer-scheduling system). 

No matter which option is chosen, advance registration 
works best so that the Applicant Form (received by No
vember 7, 2000) can be printed in the Winter List which will 
be distributed to employers. 

Employer forms submitted by registered employers 
have no connection with the AMS on-line job ads (ElMS). 
Submitted forms are not available for browsing on the 
Web. They are reproduced in the Winter List booklet for use 
by Employment Center participants. 

The Mathematical Sciences Employment Center is spon
sored by the American Mathematical Society, the Mathe
matical Association of America, and the Society for In
dustrial and Applied Mathematics; it is managed by 
members of the AMS staff, with the general guidance of 
the AMS-MAA-SIAM Committee on Employment Oppor
tunities. 

The Employment Register Computer-Scheduling 
System 

Employers register in advance by the November 7 dead
line, and their job listings ("Employer Forms") are printed 
and distributed in late December to applicants. Employers 
receive the book of brief, numbered applicant resumes in 
late December. Participants decide on Wednesday, January 
10, which of the eight sessions (of five interviews each) they 
will participate in and submit their Availability/Interview 
Request Forms by 4:00p.m. Wednesday. Employers can re
serve time for other Joint Meetings events by marking "un
available" for one or more of the eight sessions. Employ
ers can request ten specific applicants per day, assuming 
they are available for all four sessions that day. Usually 
those requests will be filled by the scheduling algorithm, 
provided the applicants are present, except in the case of 
the few most-requested applicants. The rest of their in
terviews will be with applicants who ask to see them. Em
ployers should be specific about their requirements on 
the Employer Form to avoid interviews with inappropriate 
candidates. 

Schedules are distributed for all Thursday and Friday 
interviews on Thursday morning. The schedule allows 15-
minute interviews, with 5 minutes between for note tak
ing. One or more interviewers for the same position(s) 

Employment Center 

may interview at the table separately, together, or in shifts. 
For follow-up interviews, the scheduled tables will also be 
available for use until 7:30 p.m. on Thursday and Friday 
and on Saturday morning from 9:00 a.m.-1:00 p.m. 

Participation in the scheduling program has become 
optional for applicants, so employers will notice some ap
plicant resumes in the Winter List of Applicants with no ap
plicant number. An employer can arrange to interview 
such an applicant outside of the scheduled interview ses
sions-for instance, between 4:40p.m. and 7:30p.m. Thurs
day or Friday, or on Saturday morning-or during sessions 
which they left unscheduled. 

Employers who are interviewing for two distinct posi
tions may wish to pay for two tables. See the instructions 
under "How to Register". Employers should bring school 
catalogs, corporate reports, or more lengthy job descrip
tions to the Employment Centrer early on Wednesday for 
perusal by applicants prior to interviews. 

The Employer-Scheduled Interview Center 
The Interview Center allows any employer to reserve a 
table in an area adjacent to the Employment Center. Em
ployers will arrange their own schedule of interviews, ei
ther in advance or on site, by using the Employment Mes
sage Center. Employers who have never used the 
Employment Center before might want to try conducting 
interviews at this convenient location. Since they will be set
ting their own schedules, employers will have complete 
control over whom they'll see, for how long, and when they'll 
be interviewing. This allows employers to pursue other ac
tivities at the Joint Meetings. 

The Center will be open only during the following hours: 
Wednesday, January 10, 2001, 9:30 a.m.-6:00p.m. 
Thursday, January 11, 2001, 8:00 a.m.-7:30p.m. 
Friday, January 12, 2001, 8:00 a.m.-7:30p.m. 
Saturday, January 13, 2001, 9:00 a.m.-1:00 p.m. 

The fee for use of this area is the same as the normal 
employer fee . It is requested that all employers fill out an 
Employer Form for inclusion in the Winter List. This should 
clarify to Employment Center applicants what type of po
sition is being filled. If an employer is unable to accept new 
applicants because the deadline has passed, that should 
be stated on the form. 

The Winter List of Applicants, containing information 
about the candidates present at the Employment Center, 
will be mailed to all employers in advance of the meeting. 

Employers scheduling interviews in advance should tell 
applicants to find the table with the institution's name in 
the Interview Center (not the numbered-table area). Em
ployers can schedule any time during the open hours listed 
above. To schedule interviews after arriving in New Orleans, 
leave messages for Employment Center applicants in the 
Employment Message Center. Paper forms will be provided 
to help speed the invitation process. Each employer will be 
provided with a box in the Message Center where applicants 
can leave items. 

Employers should have at most two interviewers per 
table at any time due to space limitations. There will be no 
outlets or electricity available at the interviewing tables. 
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Employment Center 

Information Booth Tables for Informal 
Discussions 
These tables will not be available this year due to space con
strarnts. However, an employer needing a walk-up table for 
a few hours can request a space at the Employment Cen
ter registration desk. 

About the Winter List of Applicants 
This booklet contains hundreds of resumes of applicants 
registered by November 7 for the Employment Center. It 
will be mailed to all employers who register by November 
7 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 re
sumes to look through and should be sure to obtain the 
Winter List of Applicants as early as possible. 

Employers Not Planning to Interview 
Employers who do not plan to participate in the Employ
ment Center at all may display a job description. This de
scription must be submitted on the Employer Form, which 
appears in the back of this issue, with the appropriate box 
checked indicating that no interviews will take place. A fee 
of $50 is charged for this service (paid through the Joint 
Meetings registration form). The form must be received in 
the Providence office (with payment or purchase order) by 
the November 7 deadline, to appear in the Winter List of 
Employers. Forms received in the Providence office after 
that deadline will be displayed at the meeting. Those wish
ing to bring a one-page job description to the Employment 
Center desk for display during the Meetings may do so at 
no charge. 

Employers: How to Register 
The interviewer should register and pay for the Joint Math
ematics Meetings by: 

Indicating on the Joint Meetings registration 
form (available electronically at www. ams. org/ 
amsmtgs/2025_ i ntro.html, or in the back of 
the October issue of the Notices) that you are 
also paying the Employment Center employer 
fee. Indicate your choice of tables. Mark all that 
apply. 

Submitting an Employer (job listing) Form elec
tronically at www.ams.org/emp-reg/, or using 
the print version in the back of this issue. Be sure 
the form indicates which type or types of tables 
will be used. This form will be printed in the Win
ter List of Employers. 

It's important to register by the November 7 deadline, 
in order for your form to be included in the Winter List of 
Employers. However, registration will be accepted up to De
cember 15 for the normal fees or on site in New Orleans 
at the on-site rates. CallS00-321-4267, ext. 4105, with any 
questions or deadline problems. 

Any number of interviewers can sit at a table together 
or in shifts, and their names should be listed on the Em-

player Form as a reference point for the applicants. How
ever, Employment Center fees should be paid only for each 
table required. 

In a few unusual cases an institution will be conducting 
interviews in the Employment Center for two or more dis
tinct positions and will not want to conduct these inter
views at one table. In that case two or more Employer 
Forms should be submitted, and separate tables and 
employer numbers will be provided. Applicants will then 
be able to request interviews for the appropriate job by em
ployer number. First and second table fees should be paid. 

The fee for all employers to register in advance is $200 
for the first table and $50 for each additional table. On
site registration fees (any registrations after 12/15/00) 
are $250 for the first table and $75 for each additional table. 
Employers must also register for the Joint Meetings and 
pay the appropriate Joint Meetings fee. 

Employers: Registration on Site 
Employers who do not register for the Joint Mathematics 
Meetings and the Employment Center by December 15 
may register on site in New Orleans at the Joint Meetings 
Registration Desk. They must bring their receipt to the Em
ployment Center desk between 7:30a.m. and 4:00p.m. on 
Wednesday, January 10, to receive their materials. A typed 
copy of the Employer Form (found in the back of this issue) 
can be brought to the Employment Center for posting on 
site (or the form can be handwritten on site). If registering 
for the employer-scheduled Interview Center only, regis
tration on Thursday is possible. 

In 2001, applicants will be given flexibility in deciding 
how to participate in the Employment Center. There are two 
options: 

All Employment Center services (computer
scheduling system, form posted in Winter List 
of Applicants, Winter List of Employers received 
by mail, use of Employment Message Center, 
availability for employer-scheduled Interview 
Center). 

Message Center and Winter Lists only (form 
posted in Winter List of Applicants, Winter List 
of Employers received by mail, use of Employ
ment Message Center, availability for employer
scheduled Interview Center, Bill NOT use of the 
computer-scheduling system). This option is 
available at a slightly lower price. 

Applicants who participate in the 2001 Employment 
Center will find themselves talking with employers in two 
different settings: 

1. A computer-scheduling program sets 15-minute in
terviews in the Employment Register numbered tables. 
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This is the choice that has now become optional for 
applicants. Applicants do not have to hand in a computer
scheduling form at all. 

2. There is also an Interview Center, where employers 
set their own schedules. These employers do not partici
pate in the scheduling program, so applicants have no au
tomatic access to interviews with them. They determine 
their own schedules and make their own appointments pri
vately, either in advance or on site using the Employment 
Message Center. These interviews have always been "op
tional" for applicants since they may turn down any writ
ten invitation they receive. Applicants are reminded to re
spond to all invitations promptly. 

The Schedule 
For applicants using all services, there is a certain sched

uling burden placed on them to juggle these simultaneous 
services. However, computer-scheduled sessions are in 
small blocks, for a total of eight sessions over the two days 
of interviews (Thursday and Friday). This allows appli
cants, once they receive invitations to interview in the In
terview Center, to accept, knowing that when they submit 
the computer schedule request on Wednesday, they can 
mark that they are unavailable for one or more of these ses
sions without seriously jeopardizing their chances of ob
taining scheduled interviews. Likewise, applicants who are 
scheduled to give a talk can avoid interviews for that time. 
Applicants are encouraged to schedule their time in advance 
in this manner and not wait for the computer schedule to 
be distributed Thursday morning. 

Interviews 
Applicants should understand that the Employment Cen
ter provides no guarantees of interviews or jobs. It is sim
ply a convenient meeting place for candidates and em
ployers who are attending the Joint Meetings. Those who 
have not yet begun their job search efforts may go unno
ticed at the Employment Center (although applicants will 
likely receive a minimum of between one and three inter
views in the scheduled program). Attention generally goes 
to candidates who already have applied for open positions 
or to those who are well suited for teaching positions at 
liberal arts colleges. 

Data from recent Employment Centers show that women 
represent about half of the most sought-after applicants, 
although they make up less than half of the total Employ
ment Center applicant pool. Those without permanent au
thorization to work in the United States will find themselves 
far less requested than U.S. citizens or permanent residents. 
Newer Ph.D.'s tend to be invited for more interviews than 
those who have been working longer. Most jobs listed re
quire a doctorate. 

Preparations 
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 ef
fort to make it distinct and interesting. 

Applicants who register in advance will receive the Win
ter List of Employers in late December. If time permits, 

Employment Center 

they should apply for suitable open positions they notice 
in the Winter List of Employers after they receive it. Appli
cants are advised to bring a number of copies of their vita 
or resume so that they may leave them with prospective 
employers. It is a good idea in the fall for applicants to alert 
any employer to whom applications are made that they plan 
to be present at the Joint Meetings. Also, they should bring 
enough materials with them to accompany requests for in
terviews they may want to leave in the Message Center boxes 
of the Interview Center employers. 

Applicants are also encouraged to leave some extra 
copies of their resumes in their own message folders, so 
that interested employers may find them there. Photo
copying costs at a convention are high, so applicants should 
come prepared with a reasonably large number of copies. 
A brightly colored form in each folder gives applicants an 
opportunity to present some information about their avail
ability during the Meetings, for public perusal. 

The Winter List of Applicants is mailed to all employers 
in advance, so it is vital that the Joint Meetings registra
tion form, applicant resume form, and payments be received 
by the November 7 deadline so the Applicant Form can be 
printed in the book. This greatly increases an applicant's 
chances of being invited to the Interview Center. 

Applicants should keep in mind that interviews arranged 
by the Employment Center represent only an initial con
tact with the employers and that hiring decisions are not 
ordinarily made during or immediately following such in
terviews. 

Applicants: Advance Registration Is Important 
Applicants will be registered when they have completed the 
following steps: 

Register and pay for the Joint Mathematics 
Meetings (see form in the back of the October 
issue of the Notices or the electronic informa
tion at www. ams. org/amsmtgs/2025_ i ntro. 
html) . 

Mark one of the two "Employment Center Ap
plicant fee" boxes on the Joint Meetings regis
tration form and pay the appropriate fee. If you 
choose "Message Center and Winter List only", 
you will not receive, or turn in, an Interview Re
quest/ Availability Form. 

Submit the Applicant Form (a brief resume 
form) electronically at www. ams. o rg/ emp- reg/ 
or use the print version in the back of this issue. 
Each Applicant Form will be reproduced in a 
booklet, the Winter List of Applicants, and dis
tributed to all registered employers. Applicant 
Forms received after November 7, 2000, cannot 
be included in the booklet. The booklet allows 
employers more time to examine each candi-
date's qualifications in advance. · 

Advance registration fees for applicants using the full 
Employment Center services are $40 plus Joint Meetings 
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Employment Center 

registration fee, vs. $75 on-site registration fee plus Joint 
Meetings registration fee. The applicant "Message Center 
and Winter List only" registration is $20 in advance or on 
site. 

Advance registration for the Employment Center will con
tinue after the November 7 deadline until the final regis
tration deadline of December 15, 2000. However, the Ap
plicant Form will NOT be included in the Winter List, but 
will be posted on site at the Employment Center (a serious 
disadvantage). Those who do not register by December 15 
must register on site at the Joint Meetings Registration Desk 
and pay the higher fees. 

It is worthwhile to submit the Applicant Form even if 
you miss the November 7 deadline. An unexpected delay 
in publication may allow your late form to get into the book 
At the very least, your printed-out form will be brought to 
the Meetings by staff and displayed there (after all the 
fees have been paid). 

Applicants registered by November 7 will receive their 
Employment Center materials two to three weeks in advance 
of the meeting, unless they request otherwise. The pack
age will include the complete job announcements received 
from employers registered by November 7. 

Don't forget, all participants in the scheduled section 
of the 2001 Employment Center must submit their Inter
view Request/ Availability Forms in person between 9:30 
a.m. and 4:00p.m. on Wednesday, January 10, 2001, or they 
will not be included when the interview-scheduling program 
runs Wednesday night. Should unexpected delays occur 
while travelling, contact the Employment Center by tele
phone at 401-455-4107 (or 800-321-4267, ext. 4107) before 
4:00p.m. EST on Wednesday, January 10. 

Applicants: Registering on Site 
Feel free to enter the Employment Center area first to 

consult staff about the decision to register on site and to 
check on which employers are participating. Full registra
tion on site early Wednesday is allowed for a higher fee but 
is severely discouraged. Most employers will not notice an 
Applicant Form which arrives on Wednesday. Therefore, 
these individuals will receive only a couple of computer
scheduled interviews. Registration on site is advisable only 
for those who know they will be interviewed in the Inter
view Center and would like a Message Center folder for em
ployers to leave messages in. This year registering on site 
for a mailbox only is possible, at the $20 rate, on Wednes
day and Thursday. 
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Instructions for Applicant --and Employer Forms 

Applicant forms submitted for the Employment Center 
by the November 7 deadline will be reproduced in a book
let titled Winter List of Applicants. Employer forms sub
mitted by the November 7 deadline will be reproduced for 
the Winter List of Employers. 

Please use the electronic versions of Applicant and Employer 
forms (http: I /www. ams. o rg/ 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 
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 
37 Dynamical systems and ergodic theory 
39 Difference 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 

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 7, 
2000, in order to appear in the Winter List. However, meet
ing registration (and payment of fees) is required before 
the forms can be processed. 

46 Functional analysis 
4 7 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 
7 4 Mechanics of deformable 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 Operations research, mathematical programming 
91 Game theory, economics, social and behavioral 
sciences 
92 Biology and other natural sciences 
93 Systems theory; control 
94 Information and communication, circuits 
97 Mathematics education 
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EMPLOYER FORM 
MATHEMATICAL SCIENCES EMPLOYMENT CENTER 

JANUARY 10-13, 2001 
NEW ORLEANS, LOUISIANA 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Center 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 7 (to AMS, P. 0. Box 6887, Providence, RI 02940) in order 
to be included in the Winter 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 __________________________ _ 

Dep~tment __________________________ _ 

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 ______ _ 

St~ting date _________ _ Term of appointment ___ _ ____ _ 
Month Year Years 

Renewal 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 One or more computer-scheduled Interview Tables 

0 One or more self-scheduled Interview Tables 

0 Placing this form for information only (not using a table) 



(@AMS BOOKSTORE 
RECOMMENDED 

TEXTS 

FEATURED PUBLICATIONS 
MathSciNet-Mathematical 
Reviews on the Web: Guiding 
you through the literature of 
mathematics 
a free guide 

This booklet provides an informative 
introduction to MathSciNet, including 
both a historical overview of the MR 
database and hints about the many 
recent enhancements to the electronic product. 
This resource may also be downloaded from 
www.ams.org/mathscinet/ guidebook. 

The Game's Afoot! Game 
Theory in Myth and Paradox 
Alexander Mehlmann 

Mehlmann presents mathematical 
foundations and concepts illustrated 
via social quandaries, mock political 
battles, evolutionary confrontations, 
economic struggles, and literary 
conflict. 

EXPRESS 
ORDER FORM 



APPLICANT RESUME FORM 
MATHEMATICAL SCIENCES EMPLOYMENT CENTER 

JANUARY 10-13, 2001 
NEW ORLEANS, LOUISIANA 

1. Forms should be accessed and submitted electronically if possible. The URL for accessing 
Employment Center 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 7 (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 classificat ion codes plus text if possible; appl icants wil l be indexed by fi rs t number only) 

DESIRED POSITION: 

Academic: 0 Research 0 University Teaching College Teaching: 0 4-year 0 2-year 

Would you be interested in nonacademic employment? 0 Yes 0 No 

Available mo. /yr. __ 

Significant requirements (or restrictions) which would limit your availability for employment---------

PROFESSIONAL ACCOMPLISHMENTS: · 

Significant achievements, research or teaching interests---------------------

Paper to be presented at this meeting or recent publication--------------------

Degree Year (expected) 

PROFESSIONAL EMPLOYMENT HISTORY: 

Employer 

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 

This applicant will be using: 0 ALL Employment Center services 0 Message Center and Winter List ONLY 



AMERICAN MATHEMATICAL SOCIETY 

Navigate Easily Throughout Mathematics 
Literature Using Enhanced MathSciNet Unldngl 

Original Article Links 
MathSciNet continues to expand its linking to original articles in online journals. 
There are now links to over I I 0,000 original articles, including from: 

l::l!r!l Springer LINK-42 journals in mathematics and related areas published by 
Springer-Verlag and Birkhauser 
l::l!r!l JSTOR-expanded coverage now offering 29 historical journals' links to 
articles from 1940 to present 
ScienceDirect rM_including 85 journals from Elsevier Science and other publishers in key 
subject areas for both pure and applied mathematics 
Academic Press-including 26 mathematics journals from IDEAL® 
Oxford University Press-9 mathematics journals 
Society for Industrial and Applied Mathematics (SIAM)- I 0 journals in applied 
mathematics fields 
New York Journal of Mathematics 
Pacific Journal of Mathematics 

• Electronic Journal of Combinatorics 
• American Mathematical Society (AMS)-8 journals 

Reference Links 
Link directly from article references of selected journals to their MathSciNet reviews. You 
can link from: 
• American Mathematical Society-article references in all 8 AMS 

journals 
• ScienceDirect TM -HTML article references in over I I 00 journals 

from Elsevier Science and other publishers 

I also tried out the links to )SL 
artic=les from MathSciNet:·This is 
o terrific service and I om sure 
many mathematicians will find 
it extremely useful. 

-C. Word Henson, 
Professor of Mcrthematl<:s, 

University of Illinois 

AMS electronic journals 
provide links from article 
references to their reviews ' 
on MathSciNet. Subscribers 
to MathSciNet can access 
these reviews. This gives a 
unique perspective into the ' 
works used by the author 
when researching the 
journal article. 

• IOPP~rticle references in 20 journals, including journal of Physics A, 
Classical & Quantum Gravity, Inverse Problems, and Nonlinearity 

• SIA~rticle references in I 0 SIAM journals JQURNAL ·~ 
·~ • lJ:a:..iJilla:u 
·~ 
·~ o tl>:JD_ 

• New York Journal of Mathematics 

ScienceDirect'" is an Elsevier Science (Amsterdam, Netherlands) trademark. 
®IDEAL is a registered trademark of Harcourt Brace & Company (San Diego, CA). 

~ltem:lort [EJ[!J[}JIHJI "'",..' I i-, -

The author srudies the global Cauchy problem for the nonlinear Schrodinger equations (Nl..S) in the energy space 
SH'«p 1( {R)\sp n)$, where the critical power of the nonlinearity is equal to $1+4/(n -2)$. In the defocusing case, the 
Cauchy problem for the critical NLS has been conjectured to be globally well -poied in SH\\:p 1$ without smallness 
asmmption on the data since the corresponding results on the nonlinear wave equations were available around 1990. 
In this paper the conjecture is solved for Sn- 3,4$ in the radially symmetric case. The argument depends on the 
uniform bound of local solutions with respect to the space-time integrability of diagonal index that controls the 
concentration effect of solutions. The proof of the last bound is carried out by contradiction by using the Morawetz, 
Strichart2, and pseudoconformal inequalities in a refined and localized way. 

AMERICAN MATBBWATICAL SOCIETY 

AUtllllr(I):J . IJ\lUr~aln. 
Journal: I . Amcr. Math. So.:. ll {IW.I). I~S-171. 
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A 30-day 'free trial is available to corporations and academic institutions. A downloadable Free Trial Form 
is available at: www.ams.org/customers/msntrial.pdf. For more information, contact AMS Membership and 
Customer Services, P. 0 . Box 6248, Providence, Rl 02940-6248, USA; phone 1-800-321-4267 or 1-401-
455-4000 worldwide; fax 1-40 1-455-4046; email: cust-serv@ams.org. 



New Orleans joint Meeting Advance Registration/Housing Form 
Name 

(please wnte name as you would hke 1t to appear on your badge) 

Membership 
"' all that apply 

AMS D 
Mailing Address ---------------------------------------------------------

ASA 0 
ASL D ... 

Telephone 

Email Address 

Fax _______________________ ___ AWM D .s 
~ 

CMS D .. 
Badge 
Information: 

(Ackno...;ledgment of this registration will be sent to the email address given here, 

unless you check this box: Send by US Mail 0) 
MAA D 
NAM D 

I 
~·· ~4-t~uarJ~O"' 

Affiliation for badge----------------------------------
YMN D 

Nonmathematician guest badge name ---~--~~-~--.---.----
(please note charge below) 0 I DO NOT want my program and badge to 

be mailed to me on 12115/00. 

~~~====~~----------------------- ~~~====1~-------------------------Registration Fees 
.Joint Meetings by Dec 15 at mtg 
D Member AMS, ASL, CMS, MAA $175 $228 
D Nonmember $271 $353 
D Graduate Student $ 35 $ 45 
o Undergraduate Student $ 20 $ 26 
D High School Student $ 2 $ 5 
D Unemployed $ 35 $ 45 
D Temporarily Employed $135 $153 
o Developing Countries Special Rate $ 35 $ 45 
o Emeritus Member of AMS or MAA $ 35 $ 45 
o High School Teacher $ 35 $ 45 
D Librarian $ 35 $ 45 
D Nonmathematician Guest $ 5 $ 5 

AMS Short Course: Matllemat#ca#B#o#ogy (118-1/9} 
D Member, Nonmember $ 80 $ 95 
o Student, Unemployed. Emeritus $ 35 $ 45 

MAA Short Course: Knots In Science (118-1/9} 
o Member of MAA $125 
D Nonmember $175 
o Student, Unemployed, Emeritus $ 50 

MAA Minicourses (s- listing In text) 

$140 
$190 
$ 60 

Subtotal 

$ __ _ 

$ 

$ 

I would like to attend: D One Minicourse D Two Minicourses 
Please enroll me in MAA Minicourse(s) # __ and/or # __ 
In order of preference, my alternatives are: # __ and/or # __ 

Prices: $85 for Minicourses #1-6 and $55 for Minicourses #7-14 

Employment Center 
Applicant resume forms and employer job listing forms will be 
on e-MATH and in Notices in September and October. 
Employer- First Table $200 $250 

D Regular D Self-scheduled 
Employer-Second Table $ 50 $ 75 

D Regular D Self-scheduled 
D Employer-Posting Only $ 50 N/A 

D Applicant (all services) $ 40 
o Applicant (Winter List & Message Ctr only) $ 20 

Events with Tickets 

$ 75 
$ 20 

$ 

$ __ _ 

MER Banquet $46 # ___ Regular # ___ Veg # ___ Kosher 
NAM Banquet $43 # ___ Regular # ___ Veg # ___ Kosher 

AMS Banquet $44 # ___ Regular # ___ Veg # ___ Kosher 

$ 
Other Events (no charge) 
D Graduate Student Reception (1/19) 

Total for Registrations and Events $ ----

Registration & Event Total (total from other column) 

Hotel Deposit (only if paying by check) 

Total Amount To Be Paid 

$ ___ _ 

$ ___ _ 

$ --------
(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 bank~ 
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: ---------------------------- ---

D Purchase order ff-------------- (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 Center. · 

Other Infonnation 
Mathematical Reviews field of interest # ______ _ 

How did you hear about this meeting? Check one: D Colleague(s) D Focus 

o Notices D Focus D Special Promo Piece D WWW 

o I am a mathematics department chair. 

D Please do not include my name on any promotional mailing list. m 
o Please v' this box if you have a disability requiring special services. ~ 

Mail to: 
Mathematics M-tlngs S.rvlce Bureau (MMSB) 
P. 0. Box 8887 
Providence, Rl 0294G-6887 
Fax: 401-455-4004 
Questions/changes call: 401-455-4143 or 1-800-321-4267 x4143; mmsb@ams.org 

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. 1, 2000 
Nov. 14, 2000 
Dec.13,2000 

Center, Short Courses, MAA Minicourses, & Tickets : Dec. 15, 2000 
For 50% refund on banquets, cancel by: 

For 50% refund on advance registration, Minicourses & 

Short Courses, cancel by: 

*no refunds after this date 

Dec. 29, 2000* 

.lan. 5, 2001* 



Hotel Reservations 
To ensure accurate assignments, please rank hotels in order of preference by writing 1, 2, 3, etc., in the spaces at the left of the form and by circling the requested room type and rate. If the rate or the hotel 
requested is no longer available, you will be assigned a room at a ranked or unranked hotel at a comparable rate. Participants are urged to call the hotels directly for details on suite configurations, sizes, etc . 
Reservations at the following hotels must be made through the MMSB to receive the convention rates listed. All rates are subject to a 12% sales tax plus a city occupancy tax that varies based on hotel. City 
tax is included in the rates listed below. Guarantee requirements: First night deposit by check (add to payment on reverse of form) or a credit card guarantee. 
D Deposit enclosed D Hold with my credit card Card Number Exp. Date Signature ________________ _ 

Date and Time of Arrival --- -------------------- Date and Time of Departure ---------------------------

Name of Other Room Occupant Arrival Date Departure Date Spouse D Chlld __ (give age) 

Order Hotel Single Double Double Triple Triple Quad Quad Suites 
of choice 1 bed 2 beds 2 beds 2 beds w/cot 2 beds 2 beds w/cot Starting rates 

New Orleans Marriott (Co-headquarters) 

$121 (King-bedded 
Regular $116 $121 $121 $121 room only) $121 N/A $603 

Student $108 $108 $108 $108 N/A $108 N/A N/A 
Sheraton New Orleans (Co-headquarters) 

$194 (King-bedded 
Club Level $157 $169 $169 $194 room only) $219 N/A $598 

$124 (King-bedded 
Main House $116 $124 $124 $124 room only) $124 N/A $278 

Student $110 $110 $110 $110 N/A N/A N/A N/A 
Le Merldien 

Deluxe $137 $137 $137 $167 $197 (limited) N/A N/A N/A 

Superior $117 $117 $1 17 $137 $167 (limited) N/A N/A N/A 
. Queen & Crescent 

, Regular $106 $106 $106 $116 N/A $1 26 N/A N/A 

Student (limited amount) $96 $96 $96 N/A N/A N/A N/A N/A 

Royal St. Charles 

Regular $106 $106 $106 $116 N/A $126 N/A N/A 

Student (limited amount) $96 $96 $96 N/A N/A N/A N/A N/A 

La Quinta Inn & Suites $100 $110 $110 $130 $130 $140 $140 N/A -----

Special Housing Requests:. 

D 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, pl-se check off one of the following: 
o I plan to make a reservation at a later date. 

0 Other requests: _____________________________ . 

D If you are a member of a hotel frequent-travel club and would like to receive appropriate credit, 

please include the hotel chain and card number here: ----------------

D I will be making my own reservations at a hotel not listed. Name of hotel: 

D I live in the area or will be staying privately with family or friends. 

o I plan to share a room with , who is making reservations. 



Home I Advanced Search I Journals Site Map I Email Alert I Authors I Tech Support I Help I Snbscribe 

l<' oUowyourpaperthr:ough the AMS joumals publication stream 

After authors receive their Come nt to Publish forms for an 
article. with the AMS IDand Article IDprintedinthe upper 
right-hand corner, they may access this tracking system. 

A.l\tS ID 

Article ID 

jahodef 

Advanced Search I.Journa.ls Site Map I Email Ale.rt I Authors I Tech Support I Help I Sub~cribe 

The following article is being pmce.ssed for publi.cation by the AMS. 

John Doe, Field theor,\' and polynomials, AMS Journals. 

View your paper> in processing I Check journa.l hacklbg I Email '1ournal producti1neditor I Help 



Meetings and Conferences of the AMS 

Associate Secretaries of the AMS 
Western Section: Bernard Russo, Department of Mathe

matics, University of California, Irvine, CA 92697; e-mail: 
brusso@math.uci.edu; telephone: 949-824-5505. 

Central Section: Susan J. Friedlander, Department of Math
ematics, University of Illinois at Chicago, 851 S. Morgan (M/C 249), 
Chicago, IL 60607-7045; e-mail: 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. Information in this issue may be dated. Up-to
date meeting and conference information is available on the 
World Wide Web at www. ams. org/meeti ngs/. 

Meetings: 
2000 
September 22-24 Toronto, Ontario, Canada p. 1177 
October 21-22 San Francisco, California p. 1178 
November 4-5 New York, New York p. 1178 
November 10-12 Birmingham, Alabama p. 1179 
December 13-16 Hong Kong, People's 

Republic of China p. 1180 

2001 
January 10-13 New Orleans, Louisiana p. 1181 

Annual Meeting 
March 16-18 Columbia, South Carolina p . 1201 
March 30-31 Lawrence, Kansas p. 1201 
April21-22 Las Vegas, Nevada p . 1202 
April28-29 Hoboken, New Jersey p. 1202 
July 17-20 Lyon, France p. 1202 
September 21-23 Columbus, Ohio p. 1202 
October 5-6 Chattanooga, Tennessee p. 1202 
October 13-14 Williamstown, MA p. 1203 
November 10-11 Irvine, California p. 1203 

Eastern Section: Lesley M. Sibner, Department of Mathe
matics, Polytechnic University, Brooklyn, NY 11201-2990; 
e-mail: 1 si bner@magnus. poly. edu; telephone: 718-260-3505. 

Southeastern Section: John L. Bryant, Department of Math
ematics, Florida State University, Tallahassee, FL 32306-4510; e
mail: bryant@math. fsu. edu; telephone: 850-644-5805. 

2002 
January 6-9 

May 3-5 
June 12-16 
October 5-6 

San Diego, California 
Annual Meeting 
Montreal, Quebec, Canada 
Pisa, Italy 
Boston, Massachusetts 

p. 1203 

p. 1203 
p. 1204 
p. 1204 

Important Information regarding AMS Meetings 
Potential organizers, speakers, and hosts should refer to 
page 106 in the January 2000 issue of the Notices for general 
information regarding participation in AMS meetings and 
conferences. 

Abstracts 
Several options are available for speakers submitting abstracts, 
including an easy-to-use interactive Web form. No knowledge 
of LaTeX is necessary to submit an electronic form, although 
those who use LaTeX or AMS-LaTeX may submit abstracts 
with such coding. To see descriptions of the forms available, 
visit http: I /www. ams. org/abstracts/i nstructions. html, 
or send mail to abs-submi t@ams. org, typing help as the sub
ject line; descriptions and instructions on how to get the tem
plate of your choice will be e-mailed to you. 

Completed abstracts should be sent to abs- submit@ 
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. There 
is a $20 processing fee for each paper abstract. There is no 
charge for electronic abstracts. Note that all abstract deadlines 
are strictly enforced. Close attention should be paid to spec
ified deadlines in this issue. Unfortunately, late abstracts can
not be accommodated. 

Conferences: (S~e http: I /www. ams. org/meeti ngs/ for the most up-to-date information on these conferences.) 

January 8-9, 2001: Short Course on Mathematical Biology, New Orleans, LA. (See page 1214 this issue for details.) 
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New solutions for scientific 
and technical publishing 
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SPRINGER FOR MATHEMATICS 
New in Softcover 
PETER WALTERS, University ofWarwick , Coventry, UK 

INTRODUCTION TO 
ERGODIC THEORY 
~_..Jiavle The first part of the 
Ill -IIi ~~~~ text is concerned with mMiWI 

Peter Walters 

Introduction 
to Ergodic 
Theory 

measure-preserving 
transformations or 
probability spaces; 
recurrence properties, 
mixing properties, the 
Birkhoff ergodic the-
orem , isomorphism 

i - and spectral isomor-
phism, and entropy 

theory are discussed. The second part of the 
text focuses on the ergodic theory of con
tinuous transformations of compact metriz
able spaces. The family of invariant probability 
measures for such a transformation is stud
ied and related to properties of the trans
formation such as topological traitivity, 
minimality, the size of the non-wandering 
set, and existence of periodic points. 
2000/ 264 PP ., 81LLUS./SOFTCOVER 
APPROX . $39.95/ ISBN 0.387·9059g.5 
GRADUATE TEXTS IN MATHEMATICS, VOL. 79 

New in Softcover 
ALAN F. BEARDON, University of Cambridge, UK 

ITERATION OF 
RATIONAL FUNCTIONS 
This book makes available a comprehensive, 
detailed, and organized treatment of the 
foundations of the theory of iteration of 
rational functions of a complex variable. The 
material covered extends from the original 
memoirs ofFatou and Julia to the recent and 
important results and methods of Sullivan 
and Sishikura. Many of the details of the 
proofs have not appeared in print before. 
2000/ 304 PP .• 351 LLUS./SOFTCOVER 
APPROX. $39.95/ ISBN FORTHCOMING 
GRADUATE TEXTS IN MATHEMATICS, VOL. 132 

JOHANNES BUCHMANN, Technical University , 
Darmstadt , Germany 

INTRODUCTION 
TO CRYPTOGRAPHY 
Cryptography is a key technology in elec
tronic key systems. It is used to keep data 
secret, digitally sign documents, access con
trol , etc .. Therefore, users should not only 
know how its techniques work, but they must 
also be able to estimate their efficiency and 
security. This course-tested book explains 
the basic methods of modern cryptography. 
It is written for readers with only basic 
mathematical knowledge who are interest
ed in modern cryptographic algorithms and 
their mathematical foundation. A selection 
of exercises follows each chapter. 
2000/ 200 PP ., 7 ILLUS./HARDCOVER 
APPROX . $39.95/ ISBN ().387-95034-£ 
UNDERGRADUATE TEXTS IN MATHEMATICS 

THEODORE W . GAMELIN, UCLA, Los Angeles, CA 

COMPLEX ANALYSIS 
Complex Analysis consists of three parts. The 
first part comprises the basic core of a course 
in complex analysis for junior and senior 
undergraduates. The second part includes 
various more specialized topics as the argu
ment principle, the Schwarz lemma and 
hyperbolic geometry, the Poisson integral, 
and the Riemann mapping theorem. The 
third part consists of a selection of topics 
designed to complete the coverage of all 
background necessary for passing Ph.D. 
qualifying exams in complex analysis. 
Topics selected include Julia sets and the 
Mandelbrot set, Dirichlet series and the 
prime number theorem , and the uni
formization theorem for Riemannian sur
faces. The three geometries, Spherical, 
Euclidean, and Hyperbolic, are stressed. 
Exercises range from the very simple to the 
quite challenging. 
2000/ 460 PP ., 1841LLUS./ SOFTCOVER 
APPROX . $49.95/ ISBN 0.387·9506g.9 

ALSO AVAILABLE IN HARDCOVER: 
APPROX. $79.95/ ISBN 0.387-95093-1 
UNDERGRADUATE TEXTS IN MATHEMATICS 

KLAUS JANICH, Universitiit Regensburg, Germany 
and LESLIE D. KAY, VPI & SU, Blacksburg, VA 

VECTOR ANALYSIS 
Classical vector analysis deals with vector 
fields; the gradient, divergence, and curl 
operators; line, surface, and volume integrals; 
and the integral theorems of Gauss , Stokes, 
and Green. Modern vector analysis distills 
these into the Canan calculus and a gener
al form of Stokes ' s theorem. This essentially 
modern text carefully develops vector anal
ysis on manifolds and reinterprets it from 
the classical viewpoint (and with the clas
sical notation) for three-dimensional 
Euclidean space, then goes on to introduce 
de Rham cohomology and Hodge theory. 
The many figures, exercises with detailed 
hints, and tests with answers make this book 
particularly suitable for anyone studying 
the subject independently. 
2000/ 288 PP ., 1141LLUS./HARDCOVER 
APPROX. $34.95/ ISBN 0.387·9864g.9 
UNDERGRADUATE TEXTS IN MATHEMATICS 

JEAN-PIERRE SERRE, College de Franc e, Paris 

LOCAL ALGEBRA • 
MULTIPLICITIES 
This book gives an account of the main the
orems of commutative algebra, with empha
sis on modules, homological methods, and 
intersection multiplicities ("Tor-formula"). 
2000/ 142 PP./HARDCOVER/ $44.95 
ISBN 3-540.66641-9 
SPRINGER MONOGRAPHS IN MATHEMATICS 

DOUGLAS R. FARENICK, University of Regina. 
Saskatchewan. Canada 

ALGEBRAS OF LINEAR 
TRANSFORMATIONS 

OougllsR.Farenlc.k 

This book is con
cerned with the study 
of algebras of linear 
transformation acting 
on finite-dimensional 
vector spaces, which 
in one guise or anoth
er arise in various 
parts of modern math
ematics. The book's 
aims are: 1. To give an 

exposition of the basic theory of finite
dimensional algebras at a level that is appro
priate for senior undergraduate and first-year 
graduate students; and 2. To provide the 
mathematical foundation that prepares the 
reader for advanced study in several fields 
of mathematics. Indeed, the most important 
features of the book are the novelty of the 
selection of topics and the level of accessi
bility at which these topics are treated. The 
reader who acquires a good understanding 
of the basic theory of algebras is well-posi
tioned to appreciate results in operator alge
bras, representation theory, linear algebra, 
and ring theory. 
2000/ 248 PP./HARDCOVER/ APPROX . $49.95 
ISBN 0.387-95062·1 
UNIVERSITEXT 

TERJE AVEN, Stavanger University College, 
Stavanger, Norway and UWE JENSEN, University of 
Ulm, Germany 

STOCHASTIC MODELS 
IN RELIABILITY 
This book gives a comprehensive up-to
date presentation of some of the classical 
areas of reliability, based on a more advanced 
probabilistic framework using the modern 
theory of stochastic processes. This frame
work allows the analyst to formulate gen
eral failure models, establish formulae for 
computing various performance measures, 
and determine how to identify optimal 
replacement policies in complex situations. 
A number of special cases analyzed previ
ously can be included in this framework. The 
book presents a unifying approach to some 
of the key areas of reliability theory, sum
marizing and extending results obtained in 
recent years. 
1999/ 288 PP./HARDCOVER/ $64.95 
ISBN 0.387-98633-2 
APPLICATIONS OF MATHEMATICS, VOL. 41 

ORDER TODAY! 
CAll: 1 -800-SPRINGER FAX: (201)-348-4505 

WRm: Springer-Verlag New York, Inc .• Dept. 

52510, PO Box 2485, Secaucus, NJ 

07096-2485 VISIT: Your local technical 

bookstore E-MAIL: orders@springer-ny .com 

INSTRUCTORS: Call or write for info on 

textbook exam copies 

YOUR 30-DAY RETURN PRIVILEGE ISALWA YS 
GUARANTEED! 

Promotion #5251..0 
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