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the reader a self-contained 
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perfed incompressible fluid. 
OXFORD LECTURE SERIES IN MATHEMATICS AND ITS 
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208 pp, September 1998 
0-19-850397-0 Hardback £35.00 I $65.00 

For full details visit our website: 
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Karen Bunaer ParshaU 
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great characters of British and American science of 
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first time 140 letters from his correspondence in an 
attempt to separate the fact from the many myths 
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the letters and through detailed mathematical and 
historical commentary - new insights into Sylvester 
the man and the mathematician as well as into the 

development of the technical and 
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19th century society. 
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0-19-850391 -1 
Hardback £55.00 I $100.00 
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Models 
Isabelle Catto, Claude Le Brls. 
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Based on the mathematical technique 
which allows us to derive models in solid 
state physics from models in quantum 
chemistry, this book presents established as 
well as new mathematical results for a large 
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edition, adding a new chapter on a family of 
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Glyn Harman 
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New Titles from the AMS 
Advances in Switching Networks 
Ding-Zhu Du, University of Minnesota, Minneapolis, and 
Frank K. Hwang, National Chiao Tung University, 
Hsinchu, Taiwan, Editors 
The articles collected in this book were presented at the 
DIMACS Workshop on Network Switching, held in July 1997 
at Princeton University. 
DIMACS: Series in Discrete Mathematics and Theoretical Computer 
Science, Volume 42; 1998; 333 pages; Hardcover; ISBN 0-8218-0831-1; 
List $70; Individual member $42; Order code DIMACS/ 42NT88 

Operator Algebras and Their 
Applications II 
Peter A. Fillmore, Dalhousie University, Halifax, NS, 
Canada, and James A. Mingo, Queens University, 
Kingston, ON, Canada, Editors 
This volume is the second selection of papers that arose from 
the seminars and workshops of a year-long program, Operator 
Algebras and Applications, that took place at The Fields 
Institute. Topics covered include the classification of amenable 
C*-algebras, lifting theorems for completely positive maps, and 
automorphisms of von Neumann algebras of type III. 
Fields Institute Communications, Volume 20; 1998; 170 pages; 
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Consequences of the Axiom of 
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This volume contains the proceedings of the Tenth International 
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Delone property or as tilings of a Euclidean space. The 
volume brings together contributions by leading special­
ists. Important advances in understanding the 
foundations of this new field are presented. 
Fields Institute Monographs, Volume 10; 1998; 289 pages; 
Hardcover; ISBN 0-8218-0682-3; List $79; Individual member $47; 
Order code FIM/10NT88 

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

A general background in noncommutative algebra 
including rings, modules and homological algebra is 
required. Given that, parts of this volume would be suit­
able as a textbook for an advanced graduate course in 
algebra. 
Members of the Canadian Mathematical Society may order at the 
AMS member price. 
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Volume 23; 1998; 198 pages; Softcover; ISBN 0-8218-0850-8; 
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Idun Reiten, Sverre 0. Smalo, and 
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and Technology, Trondheim, Editors 
This volume contains 43 research papers based on results 
presented at the Eighth International Conference on 
Representations of Algebras (ICRA VIII) held in 
Geiranger, Norway, in 1996. The papers, written by 
experts in the field, cover the most recent developments 
in the representation theory of artin algebras and related 
topics. 
Members of the Canadian Mathematical Society may order at the 
AMS member price. 
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Volume 24; 1998; 569 pages; Softcover; ISBN 0-8218-1076-6; 
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Auslander's work, including commutative algebra, 
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representation theory of artin algebras. 
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Comparisons of Stochastic 
Matrices with Applications 
in Information Theory, 
Statistics, Economics and 
Population Sciences a user J.E. Cohen, Rockefeller University. NY; 

NEW AND FORTHCOMING 
J.H.B. Kemperman, Rutgers Univ., New Brunswick, NJ 
& G. Zblganu, Centre of Mathematical Statistics & 
Bucharest University. Bucharest, Romania 

Focuses on generalizing the notion of variation in a 
set of numbers to variation in a set of probability 
distributions. Connects ideas from such diverse fields 
as information theory, statistics, economics, and 
population biology, and makes a new array of concepts 
and tools available to the practitioner. Establishes a 
new field of investigation for both mathematicians and 
scientific users interested in the variation of multiple 
probability distributions. 

Topological Field Theory, 
Pr.mitive Forms 
and Related Topics 
M. Kashlwara, Kyoto University. Japan; A. Matsuo, 
Nagoya University, Japan; K. Saito, Kyoto University. Japan 
& I. Satake, Osaka University. Japan (Eds.) 

Presents articles around the central theme of the 
theory of primitive forms-currently a key topic in 
topological field theory-written by leading mathe­
matical physicists. Contributors to the volume include: 

R.E. Borcherds; S. Cheng, V.G. Kac, and M. 
Wakimoto; T. Eguchi; A. Givental; V. Gritsenko; K. Hori, 
H. Ooguri, and C. Vafa; S. Hosono; M. Kashiwara; A. 
Losev; M. Noumi; K. Saito; J.-B. Zuber. 

1998 400 pp. Hardcover ISBN 0·8176·3975-6 (PM 160) 
$79.50 (tent.) 

Module Theory 
Endonlorphism rings and clrect sun~ 
decompositions in SOllie classes of modules 
A. Facchini, University of Udine, Italy 

Presents solutions to two problems related to the 
'Kruii-Schmidt Theorem.' Gives a solution to a 
problem posed by Krull in 1932 by asking whether the 
Krull-Schmid! Theorem holds for artinian modules. 
Presents the answer to a question posed by Warfield 
in 1975, namely, whether the Kruii-Schmidt-Theorem 
holds for serial modules. Addresses various topics in 
module theory and ring theory, some now considered 
classical (such as Goldie dimension, Krull dimension, 
rings of quotients, and their applications) and others 
more specialized (such as dual Goldie dimension, 
semilocal endomorphism rings, serial rings and 
modules). 

1998 Approx. 416 pp. Hardcover ISBN 3-7643-5908-0 (PM 167) 
$89.50 

Expanded and Revised Edition 

Linear Algebraic Groups 
Se<ond Edition 
T.A. Springer, Mathematics Institute, Utrech~ 
The Netherlands 

New version of an earlier work (1981) under the 
same title but with a much wider scope. Focuses on 
the theory of linear algebraic groups over arbitrary 
fields, which are not necessarily algebraically closed. 
Self-contained treatment of the prerequisites from 
algebraic geometry and commutative algebra, with 
many exercises, an excellent bibliography and subject 
index. 

1998 350 pp. 12 ills. Hardcover ISBN 0-8176-4021-5 (PM 9) 
$64.50 (tent.) 

Nonselfadioint Operator 
Algebras, Oderator Theory, 
and Relate Topics 
The Carl M. Pearcy Anniversary Voltn!e 
H. Bercovicl & C.l. Folas, both, Indiana University, 
Bloomington, IN (Eds.) 

Honors Carl Pearcy on the occasion of his 60th 
birthday and presents recent results in operator 
theory, nonselfadjoint operator algebras, measure 
theory and the theory of moments. 

1998 Approx. 224 pp. Hardcover ISBN 3-7643-5954-4 (OT 104) 
$95.00 (tent.) 

Mutational and Morphological 
Analysis 
Tools for Shape Evolvtioll and Morphogenesis 
J.P. Aubin, Universite Paris-Dauphine, France 

Deals with the analysis, regulation, and control of 
shapes, a field that has become a very important part 
of the solutions to many problems in mathematics, 
engineering, and the physical, biological, and 
economic sciences. 

1998 Approx. 400 pp. Hardcover ISBN 0·8176·3935-7 (SC) 
$74.50 (tent.) 

Stability of Functional 
Equations in Several Variables 
D. Hyerst; G. lsac, Royal Military College of Canada, 
Kingston, Ontario & T.M. Rasslas, National Technical 
University of At/tens, Greece 

Presents for the first time a comprehensive 
examination of the notion of stability of functional 
equations. Gives both classical results and their 
original research in an integrated and self-contained 
fashion and discusses related problems including the 
stability of the convex functional inequality and the 
stability of minimum points. 

1998 320 pp. Hardcover ISBN 0-8176-4024-X (PHLDE 34) 

$79.50 (te1t.) 
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E. Garber, SUNY at Stony Brook, NY 

Gives a unique historical account of the 
development of theoretical physics from the mid-18th 
century to the First World War. Focuses on 
mathematics, the language around which theoretical 
physics developed, and examines the interactions 
between mathematicians and theoretical physicists in 
the crucial decades from 1870 to 1914. 

1998 440 pages Hardcover ISBN 0-8176-4039-8 
$64.50 (felt.) 

The Solvay Councils and the 
Birth of Modern Physics 
P. Marage & G. Wallenbom, Universite Libre, 
Bruxel/es (Eds.) 

Tells the story of the Solvay Councils, called by the 
eminent Belgian industrialist Ernest Solvay since 191 I. 
Presents the reports and hot debates taking place in 
what Einstein called a 'witches Sabbath,' and 
introduces the reader to the very content of the 
discussions and the general context in physics and 
society. 

1998 Approx. tsO pp. Hardcover ISBN 3-7643-5705-3 (SN 22) 
$72.00 (tent.) 
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Editorial 

Opinion in the Notices 
Starting with the February issue this year, opinion columns by associate edi­
tors, which formerly had occupied the Notices editorial column, began to ap­
pear on the op-ed page under a heading "In My Opinion" or "In Our Opinion". 
Though mathematicians can largely agree on what is a proof, much is contro­
versial about the field: what the proper balance is between research and edu­
cation, whether some areas are more important than others, at what stage the 
Four-Color Theorem is truly proved, to what extent calculus needs reform, 
whether the universities of one country should give preference in mathemat­
ics employment to the residents of that country. 

The associate editors are often in a position to know some of the current is­
sues of interest to large groups of Notices readers. These editors may or may 
not have the answers we all seek, but their writing about these issues from par­
ticular points of view has been a way of sparking discussion. 

This month the Notices is expanding this activity by opening the op-ed page 
to submissions from all its readers. The first column of this kind is by Greg Ku­
perberg, David Morrison, and Richard Palais. As is the case with the associate 
editors, these people are expressing their own opinions, not necessarily those 
of the .A.MS. They make reference to a column by Steven Krantz in the Septem­
ber 1997 issue, and that too was a column expressing the opinion of the au­
thor and not necessarily of the AMS. 

Columns of this new kind will appear under the heading "Another Opinion". 
According to the current plan, there will be at most one per issue, and it will 
occupy the full op-ed page. 

The Notices invites submissions of "Another Opinion", which may be sent to 
the usual address listed in the masthead. Electronic submissions are preferred. 
The intention is that such a column start discussion of a mathematics-related 
issue that ought to be of current interest to many mathematicians. Standards 
may be expected to be high. Not only must the writing be of high quality, but 
also the topic must be an important one appropriate for much of the AMS mem­
bership. The word limit is fairly strict-800 to 850 words. Footnotes and side­
bars are permitted, but not a bibliography. 

In the case of columns about large educational issues, let us heed Secretary 
of Education Riley's call for an "end to shortsighted, politicized, and harmful 
bickering over the teaching and learning of mathematics." Toward this goal, 
columns about large educational issues are expected to meet certain conditions: 
(1) Sarcasm and hyperbole have no place in this kind of writing. (2) The con­
text of the column must be made clear to the reader, indicating the writer's af­
filiations and possible conflicts of interest and also revealing, more broadly, 
where the writer is coming from. (3) Educational jargon must be used only in 
acceptable ways that are understandable to the reader. 

Similar principles apply to other controversial topics. 
With this change the Notices hopes to broaden the scope of significant is­

sues that are brought to the attention of the readers. Associate editors will con­
tinue to have occasional "In My Opinion" columns, and all of us should gain by 
the addition. 

In This Issue 
-Anthony W Knapp 

Return of the "Forum" 
The "Forum" returns this month to the Notices after an absence of several 
months. Mikhael Gromov gives his view of "Possible Trends in Mathematics in 
the Coming Decades". This writing is adapted from an appendix to an assess­
ment report by the National Science Foundation on U.S. mathematics, and Allyn 
Jackson writes about the full report elsewhere in this issue. 

- A. wK. 
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Commentary 
Another Opinion 

~a~enaaticsjournals 
Should Be Bectronic 
and FreeQy Accessible) 
Except for one word, that was the title of Steven Krantz's 
editorial column in the September 1997 Notices. Krantz's 
column began: "Of course I don't believe what the title says. 
But I~ot your attention." He then lists problems he sees 
with free electronic journals. Three of these objections de­
serve a response by those of us who do agree with the title. 
The three objections are: (1) electronic media are perish­
able, (2) electronic formats change frequently, and (3) elec­
tronic journals still have major costs. 

Below is a description of an important new initiative­
the LANL Mathematics £-print Archive-for the storage 
and distribution of electronic research articles. We expect 
that over the next several years it will become the home 
of a substantial fraction of the entire primary mathemat­
icalliterature. 

Numerous benefits will accrue from having a carefully 
managed, uniform database of nearly the entire math­
ematical literature. Here we comment only on how it can 
help provide solutions to the above three problems. 

1) The LANL e-print archive is mirrored in sixteen coun­
tries. No credible catastrophe could simultaneously de­
stroy all these independent repositories. 

2) Only rarely used or poorly maintained databases are 
at risk when electronic formats change. Large, widely used 
databases, such as the LANL archive, can be and have been 
translated to new formats with mininal cost and effort. 

3) Using a model referred to as an "overlay" journal, the 
LANL e-print archive will enable publishers to produce 
electronic journals at minimum cost and with minimum 
fees. An overlay journal evaluates papers in the time-hon­
ored manner, but authors submit papers by first con­
tributing them to the LANL math archive and then providing 
the paper's ID number to the journal. Accepted papers 
constitute the journal; they are available from the journal's 
Web site, but they continue to be directly accessible from 
the LANL archive. 

Other electronic journals will choose to go beyond this 
bare-bones approach, adding value in various ways (for ex­
ample, by copyediting authors' manuscripts). This will 
incur added expense, but by avoiding the costs of print­
ing, binding, and mailing, these electronic journals too will 
be considerably less expensive to produce than traditional 
paper journals. 

The cost savings of "going electronic" can contribute sub­
stantially to the most essential goal of publication: keep­
ing the entire mathematical primary literature freely avail-

able to scholars everywhere. And insofar as we math­
ematicians leave our papers on the LANL e-print archive, 
no one will be prevented from accessing them. 

-Greg Kuperberg, David Morrison, and Richard Palais 
(for the LANL Mathematics £-print Archive 

Steering Committee) 

The LANL Mathematics E-print Archive 
A new service has been established that could have sig­
nificant consequences for research in mathematics and 
for the mathematical community-the LANL Mathematics 
E-print Archive. The Steering Committee* invites you to ex­
plore this archive on the Web, at either the UC Davis front 
end (http:/ /front.math.ucdavis.edu/) or directly at Los 
Alamos (http:/ /xxx.lanl.gov/). 

The LANL physics archive has more than 70,000 
e-prints, accruing at a rate of over 20,000 per year. Main­
tained by a full-time staff and funded by the DOE and the 
NSF, it offers many technical conveniences, including an 
automatic TE_X compilation system with next-day distribu­
tion, e-mail notification, search facilities, and a network of 
mirror sites in sixteen countries. The mathematics archive 
was formed at the beginning of 1998 from various subject­
based e-print archives on the Internet; although new, it al­
ready has over 5,000 e-prints and is increasing by over 150 
each month. The Steering Committee is a group of math­
ematicians formed to direct this expansion in coordination 
with the LANL archive staff at Los Alamos. 

Fundamental changes in scholarly communication in 
mathematics are on the horizon, and we believe that math­
ematicians need to intervene now to ensure that the sys­
tem that emerges meets our needs. Historically, the math­
ematical literature has been maintained by an array of 
publishers, and universal indexing (provided by Math Re­
views and Zentralblatt) has only come afterwards. With 
the Internet it is possible, and in our view important and 
desirable, for the mathematical community to establish a 
free, universal, primary database of e-prints that will allow 
rapid access to the literature from anywhere in the world. 

We invite each of you to submit at least one research ar­
ticle in mathematics to LANL to learn the system. (In­
structions are available at http://front.math. 
ucdavis.edu/submissions.html or at http://xxx. 
lanl.gov/help/submit/.) Anything you contribute will give 
your work immediate and significant visibility, since thou­
sands of mathematicians regularly browse the archive. 
More importantly, your presence will encourage your clos­
est colleagues to contribute also; it will help establish the 
use of LANL e-prints in your research areas. 

*The Steering Committee for the LANL Mathematics 
E-print Archive is composed of Gilbert Baumslag, Robert 
Bryant, Bill Casselman, Joe Christy, Paul Ginsparg (ex offi­
cio), Greg Kuperberg, Robert Lazarsfeld, Elliott Lieb, Dave 
Morrison (committee chair), Andy Odlyzko, Dick Palais,Jim 
Stasheff, Mark Steinberger, and Bill Thurston. 
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Possible Trends in 
Mathematics in the 
Coming Decades 
Mikhael Gromov 
Here are a few brief remarks on possible trends in math­
ematics for the coming decades. 

1. Classical mathematics is a quest for structural har­
mony. It began with the realization by ancient Greek geome­
ters that our 3-dimensional continuum possessed a re­
markable (rotational and translational) symmetry (groups 
0(3) and JR3) which permeates the essential properties of 
the physical world. (We stay intellectually blind to this 
symmetry no matter how often we encounter and use it in 
everyday life while generating or experiencing mechanical 
motion, e.g., walking. This is partly due to noncom­
mutability of 0(3), which is hard to grasp.) Then deeper 
(noncommutative) symmetries were discovered: Lorentz 
and Poincare in relativity, gauge groups for elementary par­
ticles, Galois symmetry in the algebraic geometry and num­
ber theory, etc. And similar mathematics appears once 
again on a less fundamental level, e.g., in crystals and qua­
sicrystals, in self-similarity for fractals, dynamical sys­
tems and statistical mechanics, in monodromies for dif­
ferential equations, etc. 

Mikhael Gromov is professor of mathematics at the Institut des 
Hautes Etudes Scientifiques, France. His e-mail address is gro­
mov@ihes.fr. 

Article adapted from Appendix 3 of the "Report of the Senior As­
sessment Panel of the International Assessment of the U.S. Math­
ematical Sciences", National Science Foundation, March 1998. 

The search for symmetries and regularities in the struc­
ture of the world will stay at the core of the pure math­
ematics (and physics). Occasionally (and often unexpect­
edly) some symmetric patterns discovered by 
mathematicians will have practical as well as theoretical 
applications. We saw this happening many times in the past; 
for example, integral geometry lies at the base of the x-ray 
tomography (CAT scan), the arithmetic over prime num­
bers leads to generation of perfect codes, and infinite-di­
mensional representations of groups suggests a design of 
large economically efficient networks of a high connectivity. 

2. As the body of mathematics grew, it became itself sub­
ject to a logical and mathematical analysis. This has led to 
the creation of mathematical logic and then of the theo­
retical computer science. The latter is now corning of age. 
It absorbs ideas from the classical mathematics and ben­
efits from the technological progress in the computer 
hardware which leads to a practical implementation of 
theoretically devised algorithms. (Fast Fourier transform 
and fast multipole algorithm are striking examples of the 
impact of pure mathematics on numerical methods used 
every day by engineers.) And the logical computational ideas 
interact with other fields, such as the quantum computer 
project, DNA-based molecular design, pattern formation 
in biology, the dynamics of the brain, etc. One expects 
that in several decades computer science will develop ideas 
on even deeper mathematical levels which will be followed 
by radical progress in the industrial application of com­
puters, e.g., a (long overdue) breakthrough in artificial in­
telligence and robotics. 

3. There is a wide class of problems, typically corning 
from experimental science (biology, chemistry, geophysics, 
medical science, etc.), where one has to deal with huge 
amounts of loosely structured data. Traditional math­
ematics, probability theory, and mathematical statistics 
work pretty well when the structure in question is essen­
tially absent. (Paradoxically, the lack of structural organi­
zation and of correlations on the local level lead to a high 
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degree of overall symmetry. Thus the Gauss law emerges 
in the sums of random variables.) But often we have to en­
counter structured data where classical probability does 
not apply. For example, mineralogical formations or mi­
croscopic images of living tissues harbor (unknown) cor­
relations which have to be taken into account. (What we 
ordinarily "see" is not the "true image" but the result of 
the scattering of some wave: light, x-ray, ultrasound, seis­
mic wave, etc.) More theoretical examples appear in per­
colation theory, in self-avoiding random walk (modelling 
long molecular chains in solvents), etc. Such problems, 
stretching between clean symmetry and pure chaos, await 
the emergence of a new brand of mathematics. To make 
progress one needs radical theoretical ideas, as well as new 
ways of doing mathematics with computers and closer 
collaboration with scientists in order to match mathematical 
theories with available experimental data. (The wavelet 
analysis of signals and images, context-dependent inverse 
scattering techniques, geometric scale analysis, and x-ray 

We shall need ... the creation of a 
new breed of mathematical profes­
sionals able to mediate between pure 
mathematics and applied science. 
The cross-fertilization of ideas is cru ­
cial for the health of the science and 
mathematics. 

diffraction analysis of large molecules in crystallized form 
indicate certain possibilities.) 

Both the theoretical and industrial impacts of this de­
velopment will be enormous. For example, an efficient in­
verse scattering algorithm would revolutionize medical di­
agnostics, making ultrasonic devices at least as efficient 
as current x-ray analysis. 

4. As the power of computers approaches the theoret­
ical limit and as we turn to more realistic (and thus more 
complicated) problems, we face the "curse of dimension", 
which stands in the way of successful implementations of 
numerics in science and engineering. Here one needs a much 
higher level of mathematical sophistication in computer ar­
chitecture as well as in computer programming, along with 
the ideas indicated above in (2) and (3). Successes here may 
provide theoretical means for performing computations 
with high power growing arrays of data. 

5. We must do a better job of educating and communi­
cating ideas. The volume, depth, and structural complex­
ity of the present body of mathematics make it imperative 
to find new approaches for communicating mathematical 
discoveries from one domain to another and drastically im­
proving the accessibility of mathematical ideas to non­
mathematicians. As matters stand now, we mathemati­
cians often have little idea of what is going on in science 
and engineering, while experimental scientists and engi-

Forum 

neers are in many cases unaware of opportunities offered 
by progress in pure mathematics. This dangerous imbal­
ance must be restored by bringing more science to the ed­
ucation of mathematicians and by exposing future scien­
tists and engineers to core mathematics. This will require 
new curricula and a great effort on the part of math­
ematicians to bring fundamental mathematical techniques 
and ideas (especially those developed in the last decades) 
to a broader audience. We shall need for this the creation 
of a new breed of mathematical professionals able to me­
diate between pure mathematics and applied science. The 
cross-fertilization of ideas is crucial for the health of the 
science and mathematics. 

6. We must strengthen financing of mathematical re­
search. As we use more computer power and tighten col­
laboration with science and industry, we need more re­
sources to support the dynamic state of mathematics. Even 
so, we shall need significantly less than other branches of 
science, so that the ratio of return/investment remains high­
est for mathematics, especially if we make a significant ef­
fort to popularize and apply our ideas. So it is important 
for us to make society well aware of the full potential of 
mathematical research and of the crucial role of math­
ematics in near- and long-term industrial development. 
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An Update on the 
Four-Color Theorem 
Robin Thomas 

848 

Every planar map of connected countries 
can be colored using four colors in such 
a way that countries with a common 
boundary segment (not just a point) re­
ceive different colors. It is amazing that 

such a simply stated result resisted proof for one 
and a quarter centuries, and even today it is not 
yet fully understood. In this article I concentrate 
on recent developments: equivalent formulations, 
a new proof, and progress on some generalizations. 

Brief History 
The Four-Color Problem dates back to 1852 when 
Francis Guthrie, while trying to color the map of 
the counties of England, noticed that four colors 
sufficed. He asked his brother Frederick if it was 
true that any map can be colored using four col­
ors in such a way that adjacent regions (i.e., those 
sharing a common boundary segment, not just a 
point) receive different colors. Frederick Guthrie 
then communicated the conjecture to DeMorgan. 
The first printed reference is by Cayley in 1878. 

A year later the first "proof" by Kempe ap­
peared; its incorrectness was pointed out by Hea­
wood eleven years later. Another failed proof was 
published by Tait in 1880; a gap in the argument 
was pointed out by Petersen in 1891. Both failed 
proofs did have some value, though. Kempe proved 

Robin Thomas is professor of mathematics at the Geor­
gia Institute of Technology. His e-mail address is 
thomas@math .gatech.edu. 
Partially supported by the NSF under grant No. DMS-
9623031 and by the ONR under grant No. N00014-93·1-
0325. 
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the five-color theorem (Theorem 2 below) and 
discovered what became known as Kempe chains, 
and Tait found an equivalent formulation of the 
Four-Color Theorem in terms of edge 3 -coloring, 
stated here as Theorem 3. 

The next major contribution came in 1913 from 
G. D. Birkhoff, whose work allowed Franklin to 
prove in 1922 that the four-color conjecture is 
true for maps with at most twenty-five regions. The 
same method was used by other mathematicians 
to make progress on the four-color problem. Im­
portant here is the work by Heesch, who developed 
the two main ingredients needed for the ultimate 
proof-"reducibility" and "discharging". While the 
concept of reducibility was studied by other re­
searchers as well, the idea of discharging, crucial 
for the unavoidability part of the proof, is due to 
Heesch, and he also conjectured that a suitable de­
velopment of this method would solve the Four­
Color Problem. This was confirmed by Appel and 
Haken (abbreviated A&H) when they published 
their proof of the Four-Color Theorem in two 1977 
papers, the second one joint with Koch. An ex­
panded version of the proof was later reprinted in 
[1]. 

Let me state the result precisely. Rather than try­
ing to define maps, countries, and their boundaries, 
it is easier to restate Guthrie's 1852 conjecture 
using planar duality. For each country we select a 
capital (an arbitrary point inside that country) and 
join the capitals of every pair of neighboring coun­
tries. Thus we arrive at the notion of a plane graph, 
which is formally defined as follows. 

A graph G consists of a finite set V(G), the set 
of vertices of G, a finite set E(G), the set of edges 
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of G, and an inci­
dence relation be­
tween vertices and 
edges such that every 
edge is incident with 
two distinct vertices, 
called its ends. (Thus 
I permit parallel 3 
edges, but do not 
allow edges that are 
loops.) A plane graph 
is a graph G such 
that V(G) is a subset 
of the plane, each 
edge e of G with 
ends u and v is a 
polygonal arc in the 
plane with end-points 

2 

u and v and otherwise disjoint from V(G), and 
every two distinct edges are disjoint except pos­
sibly for their ends. A region of G is an arcwise­
connected component of the complement of G. A 
graph is planar if it is isomorphic to a plane graph. 
(Equivalently, one can replace "polygonal" in the 
above definition by "continuous image of [0, 1]" or, 
by Fary's theorem, by "straight line segment", and 
the class of planar graphs remains the same.) For 
an integer k, a k -coloring of a graph G is a map­
ping 4> : V(G) - {1, ... , k} such that ¢(u) =I ¢(v) 
for every edge of G with ends u and v. An exam­
ple of a plane graph with a 4-coloring is given in 
the left half of Figure 1. The Four-Color Theorem 
(abbreviated 4CT) now can be stated as follows. 

Theorem 1. Every plane graph has a 4-coloring. 

While Theorem 1 presented a major challenge 
for several generations of mathematicians, the 
corresponding statement for five colors is fairly 
easy to see. Let us state and prove that result now. 

Theorem 2. Every plane graph has a 5 -coloring. 

Proof. Let G be a plane graph, and let R be the 
number of regions of G. We proceed by induction 
on IV(G) 1. We may assume that G is connected, has 
no parallel edges, and has at least three vertices. 
By Euler's formula IV(G)I +R = IE(G)I +2. Since 
every edge is incident with at most two regions and 
the boundary of every region has length at least 
three, we have 2IE(G)I::::: 3R. Thus IE(G)I :::; 
31 V(G) I - 6. The degree of a vertex is the number 
of edges incident with it. Since the sum of the de­
grees of all vertices of a graph equals twice the 
number of edges, we see that G has a vertex v of 
degree at most five. 

If v has degree at most four, we consider the 
graph G\ v obtained from G by deleting v (and all 
edges incident with v). The graph G \ v has a 5 -col­
oring by the induction hypothesis, and since v is 
adjacent to at most four vertices, this 5-coloring 
may be extended to a 5 -coloring of G. Thus we may 
assume that v has degree five. I claim that ], the 
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Figure 1. A 4-coloring and an edge 3-coloring. 

subgraph of G induced by the neighbors of v, has 
two distinct vertices that are not adjacent to each 
other. Indeed, otherwise ]has (D = 10 edges, and 
yet 1£(])1:::; 3IV(J)I- 6 = 9bytheinequalityofthe 
previous paragraph. Thus there exist two distinct 
neighbors VI and vz of v that are not adjacent to 
each other in ], and hence in G. Let H be the 
graph obtained from G \ v by identifying VI and vz; 

it is clear that H is a graph (it has no loops) and 
that it may be regarded as a plane graph. By the 
induction hypothesis the graph H has a 5 -color­
ing. This 5 -coloring gives rise to a 5 -coloring 4> 
of G\ v such that ¢(vi)= ¢(vz). Thus the neigh­
bors of v are colored using at most four colors, 
and hence 4> can be extended to a 5 -coloring of 
G, as desired. D 

For future reference it will be useful to sketch 
another proof of Theorem 2. The initial part pro­
ceeds in the same manner until we reach the one 
and only nontrivial step, namely, when we have a 
vertex v of degree five and a 5-coloring 4> of G\ v, 
giving the neighbors of v distinct colors. Let the 
neighbors of v be VI, vz, ... , vs, listed in the order 
in which they appear around v; we may assume 
that ¢(vi)= i. Let ]13 be the subgraph of G\v in­
duced by vertices u with ¢(u) E { 1, 3}. Let ¢' be 
the 5 -coloring of G \ v obtained from 4> by swap­
ping the colors 1 and 3 on the component of ] 13 

containing VI. If v3 does not belong to this com­
ponent, then ¢' can be extended to a coloring of 
G by setting ¢'(v) = 1. We may therefore assume 
that V3 belongs to said component and hence there 
exists a path P13 in G\ v with ends v1 and V3 such 
that ¢(u) E {1, 3} for every vertex u of P13. Now 
let fz4 be defined analogously, and by arguing in 
the same manner we conclude that we may as­
sume that there exists a path Pz4 in G \ v with ends 
vz and v4 such that ¢(u) E {2, 4} for every ver­
tex u of Pz4. Thus P13 and Pz4 are vertex-disjoint, 
contrary to the Jordan curve theorem. 
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Figure 2. 

Equivalent Formulations 
Another attractive feature of the 4CT, apart from 
the simplicity of its formulation, is that it has 
many equivalent formulations using the languages 
of several different branches of mathematics. In­
deed, in a 1993 article Kauffman and Saleur write: 
"While it has sometimes been said that the four­
color problem is an isolated problem in math­
ematics, we have found that just the opposite is 
the case. The four-color problem and the general­
ization discussed here is central to the intersec­
tion of algebra, topology, and statistical mechan-
ics." 

Saaty [10] presents twenty-nine equivalent for­
mulations of the 4CT. In this article let me repeat 
the most classical reformulation and then mention 
three new ones. A graph is cubic if every vertex has 
degree three, that is, is incident with precisely 
three edges. An edge 3 -coloring of a graph G is a 
mapping 'lj; : E(G) ~ {1, 2, 3} such that 
'lj;(e) =f 'lj;(f) for every two edges e and f of G that 
have a common end. Examples of a cubic graph and 
an edge 3 -coloring are given in the right half of Fig­
ure 1. A cut-edge of a graph G is an edge e such 
that the graph G\e obtained from G by deleting 
e has more connected components than G. It is 
easy to see that if a cubic graph has an edge 3 -col­
oring, then it has no cut-edge. Tait (see also [3] or 
[4]) showed in 1880 that the 4CT is equivalent to 
the following. 

Theorem 3. Every cubic plane graph with no cut­
edge has an edge 3 -coloring. 

The equivalence of Theorems 1 and 3 is not hard 
to see and can be found in most texts on graph the­
ory. To illustrate where the equivalence comes 
from, let us see that Theorem 1 implies Theorem 
3. Let G be a cubic plane graph with no cut-edge; 
we may assume that G is connected. The 4CT im­
plies that the regions of G can be colored using 
four colors in such a way that the two regions in­
cident with the same edge receive different colors 
(those two regions are distinct, because G has no 
cut-edge). Let us use the colors (0, 0), (1, 0), (0, 1), 
and (1, 1) instead of 1, 2, 3, 4 . Given such a 4-col­
oring, give an edge of G the color that is the sum 
of the colors of the two regions incident with it, 
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the sum taken in Zz x Zz. Since the two regions in­
cident with an edge are distinct, only the colors 
(1, 0), (0, 1), and (1, 1) will be used to color the 
edges of G, giving rise to an edge 3 -coloring of G, 
as desired. 

Let me now describe three striking reformula­
tions of the 4CT. The first is similar but deeper than 
a result found by Whitney and discussed in [10]. 
Let x denote the vector cross product in R 3 . The 
vector cross product is not associative, and hence 
the expression 

VI X Vz X ··· X Vk 

is not well defined, unless k .:::; 2. In order to make 
the expression well defined, one needs to insert 
parentheses to indicate the order of evaluation. By 
an association we mean an expression obtained by 
inserting k - 2 pairs of parentheses so that the 
order of evaluation is determined. Thus 

(VI X Vz) X (V3 X V4) and ((VI X Vz) X V3) X V4 

are two examples of associations. One can ask 
whether given two associations of 
VI x vz x · · · x Vk there exists some choice of vec­
tors such that the evaluations of the two associa­
tions are equal. This is easy to do by choosing 
VI= vz = · · · = vk . But how about making the two 
evaluations equal and nonzero? Kauffman [5] has 
shown the following. 

Theorem 4. Let i ,j , k be the usual unit vector 
basis of R3 . If two associations of 
VI x vz x . . . x vk are given, there exists an as­
signment of i, j, k to VI, v z , ... , Vk such that the 
evaluations of the two associations are equal and 
nonzero. 

At this point interested readers might try to 
prove Theorem 4 before reading further. After all, 
it is only a statement about the vector cross prod­
uct in a 3-dimensional space, and so it cannot be 
too hard. Or can it? Kauffman [5] has also shown: 

Theorem 5. Theorem 4 is equivalent to the Four­
Color Theorem. 

Let me clarify that Kauffman proves Theorem 
4 by reducing it to the Four-Color Theorem, and 
so despite Theorem 5 he did not obtain a new 
proof of the 4CT. 

Where does Theorem 5 come from? To under­
stand it, we should think of an association as a 
rooted tree in the natural sense. Given two asso­
ciations AI and A z of v1 x vz x · · · x vk. let us 
grow the corresponding trees T1 and Tz vertically 
in opposite directions, as in the left half of Figure 
2. Let us join the roots of T1 and Tz by an edge, 
identify the leaves corresponding to the same vari­
able, and suppress the resulting vertices of de­
gree two, forming a cubic plane graph H. This 
process is illustrated in the right half of Figure 2. 
It is easy to see that H has no cut-edge and hence 
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has an edge 3 -coloring by the 4CT. Let us use the 
colors i,j, k instead of 1, 2, 3. Noticing that each 
variable Vi corresponds to an edge of H, we see 
that this edge 3-coloring gives an assignment of 
i, j, k to the variables v1, vz, .. . , vk. and it follows 
from the construction that for this assignment 
the absolute values of the evaluations of A1 and 
A2 are equal to the color assigned to the edge of 
H that joins the roots of T1 and Tz. Thus we have 
shown that the 4CT gives an assignment such that 
the corresponding evaluations are nonzero and 
either they are equal or one equals the negative of 
the other. It can in fact be shown that the evalua­
tions are indeed equal, but we shall not prove that 
here. 

This explains why the 4CT implies Theorem 4. 
To prove the converse, one must show that it suf­
fices to prove Theorem 3 for cubic graphs H that 
arise in the above manner. That follows from a deep 
theorem of Whitney on hamiltonian circuits in pla­
nar triangulations. 

For the next reformulation let L denote the Lie 
algebra sl(N), that is, the vector space of all real 
N x N matrices with trace zero and with the prod­
uct [A, B] defined by [A, B] = AB - BA. Let {Ai} be 
a vector space basis of L. The metric tensor tij is 
defined by tij = tr(AiAJ), where tr denotes the 
trace of a matrix. Let t 1J denote the inverse of the 
metric tensor, and let fiJk be the structure constants 
of L, defined by fiJk = tr(Ai[AJ,Ak]). Now let G be 
a cubic graph, and let us choose, for every vertex 
v E V(G), a cyclic permutation of the edges of G 
incident with v. Our objective is to define an in­
variant WL(G). To this end, let us break every edge 
of G into two half-edges and label all the half-edges 
by indices from {1, 2, ... , dim L} . With each such 
labelling A we associate the product 

rr(A) = n fv n te, 
v E V(G) eEE(G) 

where t e = tij if the two half-edges of e have la­
bels i and j (notice that tij = tii) and fv = fiJk if 
the three half-edges incident with v have labels 
i, j, k and occur around v in the cyclic order listed 
(notice that fiJk = fJki = fkij). Finally, we define 
WL(G) as the absolute value of the sum of rr(A) 
taken over alllabellings A of the half-edges of G 
by elements of {1, 2, ... , dim L}. It follows that 
WL(G) does not depend on the choice of the cyclic 
permutations. It can also be shown that WL(G) 
does not depend on the choice of basis, but for our 
purposes it suffices to stick to one fixed basis. Fur­
ther, it can be shown that WL(G) is a polynomial 
inN of degree at most k = i IV(G) I + 2, and so we 
can define W{0 P(G) to be the coefficient of Nk in 
WL(G). The next result, due to Bar-Natan [2], is 
best introduced by a quote from his paper: "For 
us who grew up thinking that all there is to learn 
about sl(N) is already in sl(2), this is not a big 
surprise." 
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Theorem 6. For a connected cubic graph G, 
Wsl(z)(G) = 0 implies w;1~~l(G) = 0. 

However, the following theorem of Bar-Na tan is 
surprising, regardless of what one grew up think­
ing about the relationship of sl(2) and sl(N). 

Theorem 7. Theorem 6 is equivalent to the Four­
Color Theorem. 

Like Theorem 4, Theorem 6 is deduced from the 
Four-Color Theorem, and hence Theorem 7 does 
not yield a new proof of the 4CT. 

There is an easy hint as to why Theorem 7 holds. 
Penrose has shown that Wsl(z)(G) is a nonzero con­
stant multiple of the number of edge 3-colorings 
of G. Bar-Natan has shown that if G is a con­
nected cubic graph, then w;;;~l(G) is 0 if G has a 
cut-edge and is equal to the number of embeddings 
of G in the sphere otherwise. The two results com­
bined with Theorem 3 immediately establish The­
orems 6 and 7. The details may be found in [2]. 

The last reformulation, in terms of divisibility, 
is due to Matiyasevich [6]. 

Theorem 8. There exist linear functions Ak, Bk, 
Ck. and Dk (k = 1, 2, .. . , 986) of twenty-one vari­
ables such that the Four-Color Theorem is equiv­
alent to the statement that for every two positive 
integers n, m there exist nonnegative integers 
c1, cz, ... , czo such that 

is not divisible by 7. 

In fact, Matiyasevich found the functions Ak, Bk. 
Ck. and Dk explicitly, and he conjectures that a 
more general statement holds. 

Let us try to understand where this theorem 
comes from. Let N denote the set of nonnegative 
integers. For a positive integer n let Sn denote the 
infinite graph with vertex-set N in which vertices 
i and j are adjacent if li- Jl = 1 or li - Jl = n. A 
discrete map is a pair (n, JJ), where n E N and 
f.1 : N ~ N is a mapping such that JJ(i) = 0 for all 
but finitely many i E N. A discrete map (n, JJ) gives 
rise to a graph as follows. Let H' be the sub graph 
of Sn induced by all vertices i with JJ(i) =1 0, and 
let H be obtained from H' by contracting all edges 
with ends i, j, where JJ(i) = JJ(j). Then His indeed 
a graph (it is loopless), and f.1 is a coloring of H . 
We say that two discrete maps (n, JJ) and (n' , JJ ' ) 

are equivalent if 
• n = n', 
• JJ(i) = 0 if and only if JJ' (i) = 0, 
• JJ(i) = JJ(i + 1) if and only if JJ' (i) = JJ ' (i + 1), 

and 
• JJ(i) = JJ{i + n) if and only if JJ ' (i) = fJ ' (i + n). 
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It is not too difficult to show that every planar 
graph arises as the planar graph H above for some 
discrete map and hence the 4CT is equivalent to 

Theorem 9. For every discrete map (n, f.l) there ex­
ists an equivalent discrete map (n, i\) such that 
i\(i) E {0, 1, 2, 3, 4} for all i EN. 

By Theorem 2 we can in the above theorem con­
fine ourselves to discrete maps (n, f.l) such that 
f.i(i) E {0, 1,2,3,4,5} for all i E N.Eachsuchfunc­
tion f.1 can be encoded as an integer 
m = .Li:o f.1(i)7i. Thus the phrase "for every two 
integers n, m" in Theorem 8 plays the role of "for 
every plane graph". Similarly, the function i\ can 
be encoded as an integer, but we prefer to encode 
it using the twenty integers c1, cz, ... , czo defined 
for i = 0, 1, ... , 4 and j = 1, 2, 3, 4 by 

C4i+j = 2:(7k: f.l(k) = i + 1, i\(k) = j). 

Now there are conditions the integers 
c1; c2, .. . ; c2o have to satisfy L11 order to represent 
a valid discrete map (n, i\) as in Theorem 9, but 
each such condition can be expressed in the form 
"7 does not divide (t;;:~) ",where A, B, C, D are 
linear functions of m, c1, cz, ... , czo. The reader 
may find more details in [6]. 

An Outline 
The work of Appel and Haken undoubtedly rep­
resents a major breakthrough in mathematics, but, 
unfortunately, there remains some skepticism re­
garding the validity of their proof. To illustrate the 
nature of those concerns, let me quote from a 
1986 article by Appel and Haken themselves: "This 
leaves the reader to face 50 pages containing text 
and diagrams, 85 pages filled with almost 2500 ad­
ditional diagrams, and 400 microfiche pages that 
contain further diagrams and thousands of indi­
vidual verifications of claims made in the 24 lem­
mas in the main sections of text. In addition, the 
reader is told that certain facts have been verified 
with the use of about twelve hundred hours of com­
puter time and would be extremely time-consum­
ing to verify by hand. The papers are somewhat in­
timidating due to their style and length and few 
mathematicians have read them in any detail." 

A discussion of errors, their correction, and 
other potential problems may be found in the 
above article, in [1], and in F. Bernhart's review of 
[1]. For the purpose of this survey, let me telescope 
the difficulties with the A&H proof into two points: 
(1) part of the proof uses a computer and cannot 

be verified by hand, and 
(2) even the part that is supposedly hand-check­

able has not, as far as I know, been indepen­
dently verified in its entirety. 

To my knowledge, the most comprehensive effort 
to verify the A&H proof was undertaken by 
Schmidt. According to [1], during the one-year lim-
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itation imposed on his master's thesis Schmidt 
was able to verify about 40 percent of part I of the 
A&Hproof. 

Neil Robertson, Daniel P. Sanders, Paul Sey­
mour, and I tried to verify the Appel-Haken proof, 
but soon gave up and decided that it would be more 
profitable to work out our own proof. So we did 
and came up with the proof that is outlined below. 
We were not able to eliminate reason (1), but we 
managed to make progress toward (2). 

The basic idea of our proof is the same as Appel 
and Haken's. We exhibit a set of 633 "configura­
tions" and prove each of them is "reducible". This 
is a technical concept that implies that no config­
uration with this property can "appear" in a min­
imal counterexample to the Four-Color Theorem. 
It can also be used in an algorithm, for if a reducible 
configuration appears in a sufficiently connected 
planar graph G, then one can construct in constant 
time a smaller planar graph G' such that any 4-
coloring of G' can be converted to a 4-coloring of 
G in linear ti1r1e. 

Birkhoff showed in 1913 that every minimal 
counterexample to the Four-Color Theorem is an 
"internally 6-connected" triangulation. In the sec­
ond part of the proof we prove that at least one 
of our 633 configurations appears in every inter­
nally 6-connected planar triangulation (not nec­
essarily a minimal counterexample to the 4CT). This 
is called proving unavoidability and uses the "dis­
charging method" first suggested by Heesch. Here 
our method differs from that of Appel and Haken. 

The main aspects of our proof are as follows. 
We confirm a conjecture of Heesch that in prov­
ing unavoidability a reducible configuration can be 
found in the second neighborhood of an "over­
charged" vertex; this is how we avoid "immersion" 
problems that were a major source of complica­
tion for Appel and Haken. Our unavoidable set 
has size 633 as opposed to the 1,476-member set 
of Appel and Haken; our discharging method uses 
only 32 discharging rules instead of the 487 of 
Appel and Haken; and we obtain a quadratic al­
gorithm to 4 -color planar graphs, an improvement 
over the quartic algorithm of Appel and Haken. Our 
proof, including the computer part, has been in­
dependently verified, and the ideas have been and 
are being used to prove more general results. Fi­
nally, the main steps of our proof are easier to pre­
sent, as I will attempt to demonstrate below. 

Before I turn to a more detailed discussion of 
configurations, reducibility, and discharging, let me 
say a few words about the use of computers in our 
proof. The theoretical part is completely described 
in [7], but it relies on two results that are stated 
as having been proven by a computer. The rest of 
[7] consists of traditional (computer-free) math­
ematical arguments. There is nothing extraordinary 
about the theoretical arguments, and so the main 
burden of verification lies in those two computer 
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proofs. How is one supposed to be convinced of 
their validity? There are basically two ways. The 
reader can either write his or her own computer 
programs to check those results (they are easily 
seen to be finite problems), or he or she can down­
load our programs along with their supporting 
documentation and verify that those programs do 
what we claim they do. 

The reducibility part is easier to believe, be­
cause we are doing almost the same thing as many 
authors before us (including Appel and Haken) 
have done, and so it is possible to compare certain 
numerical invariants obtained during the compu­
tation to gain faith in the results. This is not pos­
sible in the unavoidability part, because our ap­
proach to it is new. To facilitate checking, we have 
written this part of the computer proof in a for­
mal language so that it will be machine verifiable. 
Every line of the proof can be read and checked 
by a human, and so can (at least theoretically) the 
whole argument. However, the entire argument 
occupies about 13,000 lines, and each line takes 
some thought to verify. Therefore, verifying all of 
this without a computer would require an amount 
of persistence and determination my coauthors and 
I do not possess. The computer data, programs, and 
documentation are available by anonymous ftpl 
and can also be conveniently accessed on the World 
Wide Web.Z 

Two of my students independently verified the 
computer work. Tom Fowler verified the re­
ducibility part (and in fact extended it to obtain a 
more general result- see later), and Christopher 
Carl Heckman wrote an independent version of the 
unavoidability part using a different programming 
language. Bojan Mohar also informed us that his 
student Gasper Fijavi wrote independent pro­
grams and was able to confirm both parts of the 
computer proof. The computer verification can be 
carried out in a matter of several hours on stan­
dard commercially available equipment. 

I should mention that both our programs use 
only integer arithmetic, and so we need not be 
concerned with round-off errors and similar dan­
gers of floating point arithmetic. However, an ar­
gument can be made that our "proof" is not a 
proof in the traditional sense, because it contains 
steps that most likely can never be verified by hu­
mans. In particular, we have not proven the cor­
rectness of the compiler on which we compiled our 
programs, nor have we proven the infallibility of 
the hardware on which we ran our programs. These 
have to be taken on faith and are conceivably a 
source of error. However, from a practical point of 
view, the chance of a computer error that appears 
consistently in exactly the same way on all runs of 

l ft p: //ftp .math . gatech.edu/ pub/ users/thomas/ 
four 
2http: //www.math.gatech.edu / - thomas/FC/ 
ft pinfo.html 
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Figure 3. A configuration appearing in an internally 
6-connected triangulation. 

our programs on all the compilers under all the op­
erating systems that our programs run on is in­
finitesimally small compared to the likelihood of 
a human error during the same amount of case­
checking. Apart from this hypothetical possibility 
of a computer consistently giving an incorrect an­
swer, the rest of our proof, including the pro­
grams, can be checked in the same way as tradi­
tional mathematical proofs. My coauthors and I 
concede, however, that checking a computer pro­
gram is much more difficult than verifying a math­
ematical proof of the same length. 

Configurations 
First we need a result of Birkhoff about connectivity 
of minimal counterexamples. Let G be a plane 
graph. A triangle is a region of G bounded by pre­
cisely three edges of G. A plane graph G is a tri­
angulation if every region of G (including the un­
bounded region) is a triangle. See Figure 3 for an 
example. A graph G is internally 6 -connected if for 
every set X of at most five vertices, either the 
graph G \X obtained from G by deleting X is con­
nected, or lXI = 5 and G\X has exactly two con­
nected components, one of which consists of a sin­
gle vertex. Thus every vertex of an internally 
6-connected graph has degree at least five. For ex­
ample, the triangulation in Figure 3 is internally 6-
connected. Let me formally state the result of Birk­
hoff mentioned earlier. A proof can be obtained by 
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Figure 4. A set of configurations. 

pushing the ar­
guments pre­
sented in the 
two proofs of 
Theorem 2. 

Theorem 10. 
Every minimal 
counterexam­
ple to the Four­
Color Theorem 
is an internally 
6 -connected 
triangulation. 

Next we 
need to intro-

v6 v5 duce the con­
cept of a con­
figuration, 

Figure 5. The free completion S of K. which is cen-
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tral to the rest 
of the proof. Configurations are technical devices 
that permit us to capture the structure of a small 
part of a larger triangulation. A graph G is an in­
duced subgraph of a graph T if G is a subgraph 
of T and every edge of T with both ends in V(G) 
belongs to G. If (G, y) is a configuration, one 
should think of G as an induced subgraph of an 
internally 6-connected triangulation T, with y(v) 
being the degree of v in T. This notion can be 
traced back to Birkhoff's 1913 paper and has been 
used in various forms by many researchers since 
then. Here is the formal definition of the version 
that we use. 

A near-triangulation is a nonnull connected 
plane graph with one region designated as special 
such that every region, except possibly the special 
region, is a triangle. A configuration K is a pair 
(G, y), where G is a near-triangulation and y is a 
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mapping from V(G) to the integers with the fol­
lowing properties: 
1. for every vertex v of G, if v is not incident with 

the special region of G, then y(v) equals 
deg(v), the degree of v, and otherwise 
y(v) > deg(v), and in either case y(v) ~ 5; 

2. for every vertex v of G, G\ v has at most two 
components, and if there are two, then the 
degree of v in G is y(v)- 2; 

3. K has ring-size at least 2, where the ring-size 
of K is defined to be :Z::(y(v)- deg(v)- 1), 
summed over all vertices v incident with the 
special region of G such that G\ v is con­
nected. 

The significance of condition (1) will become 
clearer from the definition of "appears" below; 
conditions (2) and (3) are needed for the definition 
of the "free completion", discussed in the next 
section. 

When drawing pictures of configurations, one 
possibility is to draw the underlying graph and 
write the value of y next to each vertex. There is 
a more convenient way, introduced by Heesch. 
The special region is the unbounded region, and 
the shapes of vertices indicate the value of y(v) 
as follows: A solid black circle means y(v) = 5, a 
dot (or what appears in the picture as no symbol 
at all) means y(v) = 6, a hollow circle means 
y(v) = 7, a hollow square means y(v) = 8, a trian­
gle means y(v) = 9, and a pentagon means 
y(v) = 10. In Figure 4, seventeen of our 633 re­
ducible configurations are displayed using the in­
dicated convention. The whole set can be found in 
[7] and can be viewed electronically) 

Isomorphism of configurations is defined in 
the natural way. Any configuration isomorphic to 
one of the 633 configurations exhibited in [7] is 

3ftp://ftp.math.gatech.edu/pub/users/thomas/ 
fcdir/unavoidable.ps.gz 
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called a good configuration. Let T be a triangula­
tion. A configuration (G, ;y) appears in Tif G is an 
induced subgraph of T, every region of G except 
possibly the special region is a region of T, and 
;y(v) equals the degree of v in T for every vertex 
v of G. See Figure 3 for an example of a configu­
ration isomorphic to the first configuration in 
Figure 4 appearing in an internally 6-connected tri­
angulation. We prove the following two statements. 

Theorem 11. If Tis a minimal counterexample to 
the Four-Color Theorem, then no good configura­
tion appears in T. 

Theorem 12. For every internally 6-connected tri­
angulation T, some good configuration appears 
in T. 

For example, the good configuration in the 
upper left corner of Figure 4 appears in the cen­
ter of Figure 3. 

From Theorems 10, 11, and 12 it follows that 
no minimal counterexample exists, and so the 4CT 
is true. I will discuss the proofs of the latter two 
theorems in the next two sections. 

Reducibility 
Reducibility is a technique for proving statements 
such as Theorem 11. Qualitatively it can be de­
scribed by saying that it is obtained by pushing to 
the limit the arguments used in the two proofs of 
Theorem 2. It was developed from Kempe's failed 
attempt at proving the 4CT by Birkhoff, Bernhart, 
Heesch, Allaire, Swart, Appel and Haken, and oth­
ers. 

I will explain the idea of reducibility by giving 
an example; interested readers may find the pre­
cise definition in [7]. Let us consider the first con­
figuration in Figure 4, and let us call it K = (G, ;y). 
Suppose for a contradiction that K appears in a 
minimal counterexample T to the 4CT. Given that 
;y(v) is equal to the degree in T of the vertex v of 
G, we can deduce what T looks like in a small 
"neighborhood" of G. In fact, since Tis internally 
6-connected by Theorem 10, it follows that the 
graph S pictured in Figure 5 is isomorphic to a sub­
graph of T, and so we may assume that S is actu­
ally a subgraph of T. Notice that G is a subgraph 
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Figure 6. Three colorings of R that extend into S. 

of S, that R = S\ V(G) is a (simple) circuit with ver­
tex-set { v1, v2, ... , V5}, and that the length of R 
is equal to the ring-size of K. We call S the free 
completion of K. 

(Here we were lucky-for larger configurations 
it does not follow that the free completion is a sub­
graph of T. However, the most that can happen, 
given that G is an induced subgraph of T, is that 
for some distinct vertices of R the corresponding 
vertices of Tare equal. On the other hand, this does 
not matter for the forthcoming argument, and so 
for the purpose of this article let me ignore this 
possibility.) 

Now let us consider T' = T\ V(G). Let X be the 
set of all 4-colorings of R, and let C' ~ X be the 
set of all those 4 -colorings of R that extend to a 
4 -coloring of T'. Since Tis a minimal counterex­
ample, T' has a 4-coloring, and hence C' =f 0 . To 
obtain a contradiction, let me prove that C' = 0. 
Let C be the set of all 4-colorings of R that extend 
to a 4-coloring of S. Notice that C can be computed 
from the knowledge of the configuration K. Since 
T is a counterexample to the 4CT, C' ~ X - C 
(otherwise a 4-coloring of R that extends to both 
SandT' extends to a 4-coloring of n. We need a 
method that would allow us to show that a 4-col­
oring cf> E X - C does not belong to C'. As an ex­
ample let us consider the 4-coloring ¢ of R de­
fined by (¢(vi), ¢(v2), ... , ¢(v5)) = (1, 2, 1, 3, 1, 2), 
where v1, v2, ... , V5 are the vertices of R, num­
bered as in Figure 5. To simplify the notation, I shall 
write cf> = 121312 and similarly for other colorings. 
Suppose for a contradiction that cf> E C', and let 
K be a 4-coloring of T' extending cf>. Let T14 be 
the subgraph of T' induced by the vertices 
v E V(T') with K(v) E {1, 4}, and let L be the com­
ponent of T14 containing the vertex v1. Let K' be 
obtained from K by exchanging colors 1 and 4 on 
vertices of L, and let ¢' be the restriction of K' to 
R. Thus cf>' E C'. If V3, Vs ¢:. V(L), then 
cf>' = 421312, and if V3 ¢:. V(L), Vs E V(I), then 
¢' = 421342. In either case cf>' E C (see Figure 6), 
a contradiction. Thus V3 E V(I), and hence there 
exists a path Pin T' with ends v1 and v3 such that 
K(v) E {1, 4} for every v E V(P). Let T23 be de­
fined analogously, and let ] be the component of 
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Figure 7. Discharging rules. 
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T23 containing v2. Since V(]) n V(P) = 0 we de­
duce from the Jordan curve theorem that 
V4, v5 ri. V(]). Let K" be obtained from K by ex­
changing colors 2 and 3 on vertices of ], and let 
</>" be the restriction of K" to R. Then 
</>" = 131312, and hence </>" E C (see Figure 6), 
and yet </>" E C', a contradiction. Thus </> r/:. C', as 
required. The arguments for other colorings in 
X-C proceed similarly. The order in which col­
orings are handled is important here, because for 
some colorings it is necessary to use the previously 
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established fact that other 
colorings in X - C do not 
belong to C'. 

The above argument is 
called D-reducibility in the 
literature. Notice the way 
in which we used the fact 
that Tis a minimal coun­
terexample- we used it to 
deduce that T' has a 4-
coloring. This may seem 
wasteful, for rather than 
deleting G, we could re­
place it by a smaller graph 
G'. Doing so yields a 
more powerful method, 
called C- reducibility. In 
our proof of the 4CT we 
use a special case of C -re­
ducibility, where G' is ob­
tained from G by con­
tracting at most four 
edges. (-reducibility is 
dangerous in general, be­
cause it requires check­
ing that the new graph ob­
tained by substituting G' 
for G is loopless, which 
can be rather tedious. By 
limiting ourselves to 
graphs obtained by con­
tracting at most four 
edges, we were able to 
eliminate these difficul­
ties. 

D- and C -reducibility 
can be automated and 
carried out on a com­
puter. In fact, they must 
be carried out on a com­
puter, because we need 
to test configurations 
with ring-size as large as 
14, in which case there 
are almost 200,000 col­
orings to be checked. At 
the present time there is 
little hope of doing this 
part of the proof by hand. 

Even writing down the proof in a formal language, 
as we did for the discharging part, does 
not seem practical because of the length of the ar­
gument. 

Discharging 
Discharging is a clever and effective use of Euler's 
formula, first suggested by Heesch and later used 
by Appel and Haken and many others since then. 
In fact, discharging has become a standard tool in 
graph theory. In what follows I will refer to Figure 
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7, which some readers may find overwhelming at 
the first sight. I recommend focusing attention on 
the first row and thinking of the rest as being of 
secondary importance. The first row has a geo­
metric interpretation, discussed below. Also, we will 
make use of Heesch's notational convention in­
troduced two paragraphs prior to Theorem 11. 

Let T be an internally 6-connected triangula­
tion. Initially, every vertex v is assigned a charge 
of 10(6- deg(v)). It follows from Euler's formula 
that the sum of the charges of all vertices is 120; 
in particular, it is positive. We now redistribute the 
charges according to the following rules. Whenever 
T has a subgraph isomorphic to one of the graphs 
in Figure 7 satisfying the degree specifications (for 
a vertex v of one of those graphs with a minus sign 
next to v, this means that the degree of the cor­
responding vertex of Tis at most the value spec­
ified by the shape of v, and analogously for ver­
tices with a plus sign next to them; equality is 
required for vertices with no sign next to them), a 
charge of one (two in case of the first graph) is to 
be sent along the edge marked with an arrow. 

This procedure defines a new set of charges 
with the same total sum. For instance, if Tis the 
triangulation depicted in Figure 3, then only the 
rule corresponding to the first graph in Figure 7 
applies, and it causes a charge of two to be sent 
along each edge in either direction. Hence the net 
effect of all the rules is zero, and so every vertex 
ends up with a final charge of 10. 

Since the total sum of the new charges is posi­
tive, there is a vertex v in T whose new charge is 
positive. We show that a good configuration ap­
pears in the second neighborhood of v (that is, the 
subgraph induced by vertices at distance at most 
two from v). If the degree of vis at most six or at 
least twelve, then this can be seen fairly easily by 
a direct argument. (See [7] for details; for this ar­
gument the configurations of Figure 4 suffice. In 
fact, when v has degree at most six, this follows 
immediately from the geometric interpretation of 
the first row of Figure 7 given at the end of this 
section.) For the remaining cases, however, the 
proofs are much more complicated. Since the 
amount of charge a vertex of T receives depends 
only on its second neighborhood (and not on the 
rest of n, it suffices to examine all possible sec­
ond neighborhoods of vertices of degree 7, 8, 9, 
10, and 11. It is easy to see that this reduces to a 
finite problem. Strictly speaking, there are infi­
nitely many such second neighborhoods, but for 
vertices of degree at least twelve the actual degree 
affects neither the amount of charge nor the pres­
ence of reducible configurations. Thus all possi­
ble second neighborhoods can be divided into fi­
nitely many classes, where for every two second 
neighborhoods in the same class, the same good 
configurations appear and the central vertex has 
the same charge. Therefore, it suffices to examine 
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all these equivalence classes. As mentioned earlier, 
this part of the proof has actually been written 
down in a formal language. 

The rules corresponding to the first row in Fig­
ure 7 were derived from an elegant method of 
Mayer and have the following geometric interpre­
tation. Let v E V(T) have degree five, and assume, 
as we may in the proof of Theorem 12, that no good 
configuration appears in the second neighborhood 
of v. The vertex vis originally assigned a charge 
of ten. The rules in the first row are designed to 
send this charge from v to vertices of degree at 
least seven. Let e be an edge incident with v, let 
u be the other end of e, and let x be a common 
neighbor of u and v. Since Tis internally 6-con­
nected, there are exactly ten such pairs (e, x) . For 
each such pair a charge of one will be sent away 
from v into a suitable vertex, found as follows. If 
the degree of u is at least seven, the unit of charge 
will be deposited into u. Otherwise, if x has de­
gree at least seven, the unit of charge will be de­
posited into x. Finally, if both u and x have de­
gree at most six, let z1 = v, zz = u, z3, Z4, ... be 
the neighbors of x listed in the order in which they 
appear around x. Since no good configuration ap­
pears in the second neighborhood of v, one of 
these vertices has degree at least seven, as is eas­
ily seen. Thus we may take the smallest integer 
i ~ 2 such that Zi has degree at least seven, and 
the unit of charge corresponding to (e, x) will be 
deposited into Zi. 

While this redistribution of charges seems nat­
ural, unfortunately it is not true that a reducible 
configuration appears in the second neighborhood 
of every vertex of positive charge. Therefore, we 
had to introduce additional rules to make small 
changes to this distribution to take care of second 
neighborhoods of vertices with positive charge in 
which no reducible configuration appeared. The ad­
ditional rules were obtained by trial and error; 
there is a lot of flexibility in their choice, but they 
were not designed with any geometric intuition be­
hind them. 

Beyond the Four-Color Theorem 
The new proof of the 4CT gives hope that other 
more general conjectures that are known to imply 
the 4CT could be settled by an appropriate adap­
tation of the same methods. Let me start by dis­
cussing a result of my student Tom Fowler on 
unique colorability. A graph G is uniquely 4-col­
orable if it has a 4-coloring and every two 4-col­
orings differ only by a permutation of colors. Here 
is a construction. Start with the complete graph on 
four vertices. Given a plane graph G constructed 
thus far, pick a triangle in G, and add a new ver­
tex adjacent to all vertices incident with the tri­
angle. It is easy to see that every graph constructed 
in this fashion is uniquely 4-colorable. Fiorini and 
Wilson conjectured in 19 77 that every uniquely 4-
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colorable plane 
graph on at 
least four ver­
tices can be ob­
tained this 
way. Fowler in 
his Ph.D. thesis 
extended our 
proof of the 
4CT to prove 
this conjecture. 
More precisely, 
he has shown 

Theorem 13. 
Every inter-

Figure 8. The Petersen graph. nally 6 -con-
nected triangu­

lation has at least two different 4-colorings. 

By Theorem 10 this generalizes the Four-Color 
Theorem, and it implies the Fiorini-Wilson con­
jecture by a result of Goldwasser and Zhang, who 
have shown that a minimal counterexample is in­
ternally 6-connected. (The proof of the latter is anal­
ogous to that of Theorem 10.) 

While the 4CT becomes false very quickly once 
we leave the world of planar graphs, Tutte noticed 
that Theorem 3 remains true for a reasonably large 
class of nonplanar graphs. The smallest cubic 
graph with no cut-edge and no edge 3-coloring is 
the famous Petersen graph depicted in Figure 8. 
We say that a graph G has an H minor if a graph 
isomorphic to H can be obtained from a subgraph 
of G by contracting edges. Tutte conjectured the 
following. 

Conjecture 14. Every cubic graph with no cut­
edge and no edge 3 -coloring has a Petersen minor. 

Tutte's conjecture implies the 4CT by Theorem 
3 (because the Petersen graph is not planar, and 
contraction preserves planarity), but it seems to be 
much stronger. However, it now appears that there 
is a good chance that Tutte's conjecture can be 

Figure 9. An apex and a doublecross graph. 
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proven. Indeed, Robertson, Seymour, and I have re­
duced the problem to the following two classes of 
graphs. We say that a graph G is apex if G\ v is 
planar for some vertex v of G, and we say that a 
graph is doublecross if it can be drawn in the plane 
with two crossings in such a way that the two 
crossings belong to the same region (see Figure 9). 
Robertson, Seymour, and I [9] have shown the fol­
lowing. 

Theorem 15. Let G be a counterexample to con­
jecture 14 with IV(G)I minimum. Then G is apex 
or doublecross. 

Thus, in order to prove Conjecture 14 it suffices 
to prove it for apex and doublecross graphs, two 
classes of graphs that are "almost" planar. In fact, 
my recent work with Sanders suggests that it might 
be possible to adapt our proof of the 4CT to show 
that no apex graph is a counterexample to Tutte's 
conjecture. There is an indication that the dou­
blecross case will be easier, but we cannot confirm 
that yet. 

There is a way to generalize the 4CT along the 
lines of (vertex) 4-coloring. Hadwiger conjectured 
the following. 

Conjecture 16. For every positive integer t, if a 
graph has no Kt+l minor, then it has a t-coloring. 

This is trivial for t ::::; 2, and for t = 3 it was 
shown by Hadwiger and Dirac (this case is also rea­
sonably easy). However, for every t ;::: 4, Hadwiger's 
conjecture implies the 4CT. To see this, take a 
plane graph G , and construct a graph H by adding 
t - 4 vertices adjacent to each other and to every 
vertex of G. Then H has no Kt+l minor (because 
no plane graph has a Ks minor) and hence has a 
t-coloring by the assumed truth of Hadwiger's 
conjecture. In this t-coloring, vertices of G are 
colored using at most four colors, as required. 
Thus there is a rather sharp increase in the level 
of difficulty of Hadwiger's conjecture between 
t = 3 and t = 4. On the other hand, Wagner showed 
in 1937 that Hadwiger's conjecture for t = 4 is in 
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fact equivalent to the 4CT. (Notice that this result 
preceded the proof of the 4CT by four decades and, 
in fact, inspired Hadwiger's conjecture.) Recently, 
Robertson, Seymour, and I were able to show that 
the next case is also equivalent to the 4CT [8]. 
More precisely, we managed to prove (without 
using the 4CT) the following. 

Theorem 1 7. Let G be a counterexample to Had­
wiger's conjecture for t = 5 with the minimum 
number of vertices. Then G is apex. 

By the 4CT every apex graph has a 5 -coloring, 
and so Hadwiger's conjecture for t = 5 follows. 
The cases t ~ 6 are still open. 
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Interview with 
Shiing Shen Chern 

This article is based on an interview with Shiing Shen 
Chern conducted on March 4, 1998, by Allyn Jackson, with 
mathematical help from Dieter Kotschick. 
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Shiing Shen Chern is one of the greatest living 
geometers. He was born on October 28, 1911, in]ia 
Xin, China. I-Iis father had a degree in law and 
worked for the government. When Chern was a 
youngster, China was just starting to establish West­
ern-style colleges and universities. He entered 
Nankai University at the age of fifteen and was 
drawn to physics but, finding himself clumsy with 
experimental work, eventually settled on math­
ematics. In 1930 he entered the graduate school of 
Tsinghua University, where there were a number 
of Chinese mathematicians who had obtained Ph.D.s 
in the West. Among these was Guangyuan Sun (Dan 
Sun), who had been a student of E. P. Lane at the 
University of Chicago. Some twenty years later, 
Chern became Lane's successor at Chicago. In 1932 
Wilhelm Blaschke, a mathematician from the Uni­
versity of Hamburg, visited Tsinghua, and his lec­
tures had a great influence on Chern. 

Notices: After your studies in China, you de­
cided to get a doctorate in the West. 

Chern: I was given a fellowship to come to the 
West byTsinghua University in 1934, after one year 
of assistantship and three years in the graduate 
school. I decided Europe was a better place than 
the United States. The normal thing to do was to 
come to the United States, but I was not interested 
in Princeton or Harvard. 

Notices: Why not? 
Chern: Not so good. I wanted to be a geometer. 

The United States did not have the type of geom­
etry I wanted to work on, so I went to Europe. At 
that time, I think I had the advantage that although 

Allyn jackson is senior writer and deputy editor of the No­
tices . Her e-mail address is axj@ams. or g. Dieter Kotschick 
is professor of mathematics at the University of Munich. 
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I was a beginning student, I had some ideas about 
what I wanted, about the mathematical situation 
in the world, who are the good mathematicians, 
where are the best centers. My evaluation could 
have been wrong, but I had my ideas. And I decided 
to go to Hamburg. In fact, it was a very good choice. 
At the end of the nineteenth century the center of 
science was Germany, including mathematics. And 
the center of mathematics in Germany was Got­
tingen, with Berlin and Munich not far behind. And 
Paris, of course, was always a center. 

I graduated from Tsinghua graduate school in 
1934. In 1933 Hitler took power in Germany, and 
there was great movement in German universi­
ties. The Jewish professors were removed, and so 
on, and Gbttingen collapsed. And Hamburg be­
came a very good place. Hamburg was a new uni­
versity founded after the First World War. It was 
not so distinguished, but the math department 
was excellent. So I went there at the right time. 

It was in Hamburg that Chern first came into con­
tact with the work of Elie Cartan, which had a pro­
found influence on Chern's approach to math­
ematics. At that time, Erich Kahler, a Privatdozent 
at Hamburg, was one of the main proponents of 
Cartan 's ideas. Kahler had just written a book, the 
main theorem of which is now known as the Car­
tan-Kahler theorem, and he organized a seminar 
in Hamburg. On the first day of the seminar all of 
the full professors-Blaschke, Emil Artin, and Erich 
Hecke-attended. 

Chern: [The seminar] looked like a kind of cel­
ebration. The classroom was filled, and the book 
had just come out. Kahler came in with a pile of 
the books and gave everybody a copy. But the sub­
ject was difficult, so after a number of times, peo-
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ple didn't come anymore. I think I was essentially 
the only one who stayed till the end. I think I 
stayed till the end because I followed the subject. 
Not only that, I was writing a thesis applying the 
methods to another problem, so the seminar was 
of great importance to me. I even came to see Herr 
Kahler after the seminar. A lot of times we had 
lunch together. There was a restaurant near the in­
stitute, and we had lunch together and talked 
about all kinds of things. My German was very 
limited, and Herr Kahler did not speak English at 
that time. Anyway, we got along. So, as a result, I 
finished my thesis very quickly. 

Everybody knew that Elie Cartan was the great­
est differential geometer. But his writings were 
very difficult. One reason is that he uses the so­
called exterior differential calculus. And in our 
subject of differential geometry, where you talk 
about manifolds, one difficulty is that the geom­
etry is described by coordinates, but the coordi­
nates do not have meaning. They are allowed to un­
dergo transformation. And in order to handle this 
kind of situation, an important tool is the so-called 
tensor analysis, or Ricci calculus, which was new 
to mathematicians. In mathematics you have a 
function, you write down the function, you calcu­
late, or you add, or you multiply, or you can dif­
ferentiate. You have something very concrete. In 
geometry the geometric situation is described by 
numbers, but you can change your numbers arbi­
trarily. So to handle this, you need the Ricci cal­
culus. 

Chern had a three-year fellowship, but finished 
his degree after only two years. For the third year, 
Blaschke arranged for Chern to go to Paris to work 
with Cartan. Chern did not understand much 
French, and Cart an spoke only French. On their first 
meeting, Cartan gave Chern two problems to do. 
After some time they happened to meet on the 
stairs at the Institut Henri Poincare, and Chern told 
Cartan he had been unable to do the problems. Car­
tan asked Chern to come to his office to discuss them. 
Chern thereafter came regularly to Cartan 's office 
hours, which often attracted a large number of vis­
itors who wanted to meet with the famous math­
ematician. After a few months, Cartan invited Chern 
to meet with him at his home. 

Chern: Usually the day after [meeting with Car­
tan] I would get a letter from him. He would say, 
"After you left, I thought more about your ques­
tions ... "-he had some results, and some more 
questions, and so on. He knew all these papers on 
simple Lie groups, Lie algebras, all by heart. When 
you saw him on the street, when a certain issue 
would come up, he would pull out some old en­
velope and write something and give you the an­
swer. And sometimes it took me hours or even days 
to get the same answer. I saw him about once 
every two weeks, and clearly I had to work very 
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Shiing Shen Chern 

hard. This lasted for a year, till 1937, and then I 
went back to China. 

When he returned to China, Chern became a pro­
fessor of mathematics at Tsinghua, but the Sino­
Japanese War severely limited his contact with 
mathematicians outside China. He wrote to Cartan 
about his situation, and Cartan sent a box of his 
reprints, including some old papers. Chern spent a 
great deal of time reading and thinking about them. 
Despite his isolation Chern continued to publish, and 
his papers attracted international attention. In 1943 
he received an invitation from Oswald Veblen to 
come to the Institute for Advanced Study in Prince­
ton. Because of the war it took Chern a week to reach 
the United States by military aircraft. During his two 
years at the Institute, Chern completed his proof of 
the generalized Gauss-Bonnet Theorem, which ex­
presses the Euler characteristic of a closed Rie­
mannian manifold of arbitrary dimension as a cer­
tain integral of curvature terms over the manifold. 
The theorem's marriage of the local geometry to 
global topological invariants represents a deep 
theme in much of Chern's work. 

Notices: What among your mathematical works 
do you consider the most important? 

Chern: I think the differential geometry of fiber 
spaces. You see, mathematics goes in two differ­
ent directions. One is the general theory. For in­
stance, everybody has to study point set topology, 
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everybody has to study some algebra, so 
they get a general foundation, a general 
theory that covers almost all mathematics. 
And then there are certain topics which are 
special, but they play such an important 
role in application of mathematics that 
you have to know them very well, such as 
the general linear group, or even the uni­
tary group. They come out everywhere, 
whether you do physics or do number the­
ory. So there is the general theory, which 
contains certain beautiful things. And the 
fiber space is one of these. You have a 
space whose fibers are very simple, are 
classical spaces, but they are put together 
in a certain way. And that is a really fun­
damental concept. Now, in fiber spaces 
the notion of a connection becomes im­
portant, and that's where my work comes 
in. Usually the best mathematical work 
combines some theory with some very spe­
cial problems. The special problems c::~ ll for 
development in the general theory. And I 
used this idea to give the first proof of the 
Gauss-Bonnet formula. 

The Gauss-Bonnet formula is one of the 
important, fundamental formulas, not only 
in differential geometry, but in the whole 
of mathematics. Before I came to Prince­
ton [in 1943) I had thought about it, so the 
development in Princeton was in a sense 
very natural. I came to Princeton and I met 
Andre Weil. He had just published his 
paper with Allendoerferl. Weil and I be­
came good friends, so we naturally dis­
cussed the Gauss-Bonnet formula. And 
then I got my proof. I think this is one of 
my best works, because it solved an im­
portant, a fundamental, classical problem, 
and the ideas were very new. And to carry 
out the ideas you need some technical in­
genuity. It's not trivial. It's not something 
where once you have the ideas you can 
carry it out. It's subtle. So I think it's a very 
good piece of work. 

Notices: One of your other most impor­
tant works was the development of char­
acteristic classes. 

Chern: The characteristic classes-they 
are not that impressive. Characteristic 
classes are very important, because these 
are the fundamental invariants of fiber 
spaces. Fiber spaces are very important; 

1 This paper presented a proof of Gauss-Bonnet 
that was less desirable than Chern's in that it re­
lied on the fact that a Reimannian manifold can 
be locally isometrically embedded in a Euclidean 
space. Chern's proof used only intrinsic prop­
erties of the manifold. 
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therefore, the characteristic classes come 
up. But it did not take me that much 
thought. They come up often, even the 
characteristic class c1 comes up, because 
in electricity and magnetism you need the 
notion of complex line bundles. And the 
complex line bundles lead to c1, which 
comes up in Dirac's paper on quantum 
electrodynamics. Of course, Dirac did not 
call it c1. When c1 is not zero, that's re­
lated to the so-called monopole. So char­
acteristic classes are important in the 
sense that they come up naturally in con­
crete problems, fundamental problems. 

Notices: When you first developed the 
theory of Chern classes in the 1940s, were 
you aware of Pontryagin 's work and the 
fact that the Pontryagin classes of a real 
bundle could be recovered from the Chern 
classes of its complexification? 

Chern: My main idea is that you should 
do topology or global geometry in the 
complex case. The complex case has more 
structure and is in many ways simpler 
than the real case. So I introduced the 
complex Chern classes. I read the Pon­
tryagin papers, but the real case is much 
more complicated. I didn't see his full pa­
pers, but I think he made some kind of an­
nouncement in Doklady in English. I 
learned from Hirzebruch the relations be­
tween Chern classes and Pontryagin 
classes. 

Chern classes can be expressed in terms 
of the curvature, in terms of the local in­
variant. I was mainly interested in the re­
lations between local properties and global 
properties. When you study spaces, what 
you can measure are the local properties. 
It's very remarkable that some local prop­
erties are related to the global properties. 
The simplest case of the Gauss-Bonnet 
formula is that the sum of angles of a tri­
angle is 180 degrees. It shows up already 
in very simple cases. 

Notices: You are seen as one of the main 
exponents of global differential geometry. 
Like Cartan you have worked with differ­
ential forms and connections and so on. But 
the German school, of which Wilhelm P. A. 
Klingenberg is one of the exponents, does 
global geometry in a different way. They 
don't like to use differential forms, they 
argue with geodesics and comparison the­
orems, and so on. How do you see this dif­
ference? 

Chern: There is no essential difference. 
It's a historical development. In order to 
do, say, geometry on manifolds, the stan­
dard technique was Ricci calculus. The 
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Bay Laurels: Endowed Professorship Honors Chern 
S. S. Chern is the recipient of many international honors, in­
cluding six honorary doctorates, the U.S. National Medal of Sci­
ence, Israel's Wolf Prize, and membership in learned academies 
around the world. He has also received a more homegrown 
honor, the dream-turned-reality of an appreciative student of 
30 years ago, who grew up in the Bay Area. 

When Robert Domini would buy his 10 tickets for the Cali­
fornia State Lottery, he had an unusual "what if I win?" fantasy: 
He wanted to endow a professorship to honor S. S. Chern. 
While an undergraduate at U.C. Berkeley in the 1960s, Domini 
was greatly inspired by a differential geometry course he took 
from Chern. With Chern's support and encouragement, Do­
mini entered graduate school at Berkeley and received his Ph.D. 
in mathematics in 1976. Twenty years later, while working as 
a consultant to Sun Microsystems in Palo Alto, Domini won $22 
million in the state lottery. He could then realize his dream of 
expressing his gratitude in a concrete way. 

Domini and his wife set up the Robert G. Domini and Louise 
B. Bidwell Foundation to support an extended visit of an out­
standing mathematician to the U.C. Berkeley campus. There have 
been three Chern Visiting Professors so far: Sir Michael Atiyah 
of the University of Cambridge (1996), Richard Stanley of the 
Massachusetts Institute of Technology (1997), and Friedrich 
Hirzebruch of the Max Planck Institute for Mathematics in Bonn 
(1998). Jean-Pierre Serre of the College de France will be the 
Chern Visiting Professor for 1999. 

The foundation also helps to support the Chern Sympo­
sium, a yearly one-day event held in Berkeley during the period 
when the Chern Visiting Professor is in residence. The March 
1998 Symposium was co-sponsored by the Mathematical Sci­
ences Research Institute and was expanded to run for three days, 
featuring a dozen speakers. 
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fundamental problem was the form problem, which 
was solved by Lipschitz and Christoffel, particularly 
Christoffel. And the Christoffel idea went to Ricci, 
and Ricci has his book on the Ricci calculus. So all 
these people, including Hermann Weyl, learned math­
ematics through the Ricci calculus. Tensor analysis 
had such an important role, so everybody learned it. 
That's how everybody started in differential geom­
etry, with tensor analysis. But somehow in certain as­
pects, the differential forms should come in. I usu­
ally like to say that vector fields is like a man, and 
differential forms is like a woman. Society must have 
two sexes. If you only have one, it's not enough. 

After spending 1943-45 at the Institute in Prince­
ton, Chern returned to China for two years, where he 
helped to build the Institute of Mathematics at the 
Academia Sinica. In 1949 he became a professor of 
mathematics at the University of Chicago and in 1960 
moved to the University of California, Berkeley. After 
his retirement in 19 79 he continued to be active, and 
in particular helped launch the Mathematical Sci­
ences Research Institute in Berkeley, serving as its first 
director from 1981 to 1984. Chern has had forty-one 
Ph.D. students. This number does not count the many 
students he has had contact with on his frequent vis-
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its to China. Because of the Cultural Revolution in 
China, the country lost many talented mathemati­
cians and the tradition of mathematical research 
almost died out. Chern did much to regenerate this 
tradition. In particular, he was instrumental in 
starting the Nankai Institute for Mathematics in 
Tianjin, China, in 1985. 

Notices: How often do you get back to China? 
Chern: In recent years I go back every year, usu­

ally staying one month or longer. I started the in­
stitute at Nankai, and the most important thing is 
to get some good young people who will stay in 
China. In this respect we have been successful. 
Our new faculty includes Yimin Long (dynamical 
systems), William Chen (discrete mathematics), 
Weiping Zhang (index theory), and Fuquan Fong 
(differential topology). There are other very good 
young people. I think the main obstruction to the 
progress of mathematics in China is the low pay. 
By the way, the International Mathematical Union 
has chosen Beijing for the next International Con­
gress of Mathematicians. 

Notices: Do you think that will be a big boost for 
mathematics in China? 

Chern: Oh, yes. But I think what I am worried 
about is that there will be too many mathematicians 
in China. 

Notices: It's a large country; maybe they need a 
lot of mathematicians. 

Chern: I think they don't need too many math­
ematicians. China is a large country, so naturally 
it has a lot of talent, particularly in the smaller 
places. For instance, there's the International Math­
ematical Olympiad for the high school students, 
and China generally does very well. In order to 
achieve well in competitions like this, the students 
need training, and as a result other topics could 
be ignored. Now the parents in China want their 
children to know more English, go into business, 
and make more money. And these exams don't give 
money. One year I think they just did less of this 
training, and China immediately dropped. What do 
you do for a country with 1.2 billion people? It 
means that the standard of living cannot be very 
high, if you have any social justice. 

In 1934, when Chern chose to go to Germany for 
graduate study, geometry was a peripheral subject 
in the United States. By the time of his retirement 
in 1979, geometry counted as one of the most vi­
brant specialties on the U.S. mathematical scene. 
Much of the credit for this transformation goes to 
Chern. Still, he is modest about his achievements. 

Chern: I don't think I have big views. I only have 
small problems. In mathematics a lot of concepts 
and new ideas come in, and you just ask some ques­
tions, you try to get some simple answer, and you 
want to give some proofs. 
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Notices: That's how you get your ideas, just ob­
serving things? 

Chern: Yes, in most cases you don't have an idea. 
And in even more cases your ideas don't work. 

Notices: You're describing yourself as a problem 
solver, rather than somebody who builds a theory. 

Chern: I think the difference is small. Every 
good mathematician has to be a problem solver. 
If you are not a problem solver, you only have 
vague ideas, how can you make a good contribu­
tion? You solve some problems, you use some con­
cepts, and the merit of mathematical contribu­
tions, you probably have to wait. You can only see 
it in the future. 

It is very difficult to evaluate a mathematician 
or a part of mathematics. Like the concept of dif­
ferentiability. Some time ago, twenty or thirty 
years ago, a lot of people just didn't like differ­
entiability. I heard a lot of people who told me 
personally, ''I'm not interested in any math­
ematics with a notion of differentiability." These 
are the people who tried to make mathematics 
simple. If you exclude notions involving differ­
entiability you could exclude a lot of math­
ematics. But it's not enough. Newton and Leib­
niz, they should play a role. But it's interesting 
because there are ideas in mathematics which 
are controversial. 

Notices: Can you give some examples of 
controversial ideas in mathematics? 

Chern: One thing is that some of the pa­
pers nowadays are too long. Like the classi­
fication of finite simple groups. Who is going 
to read 1,000 pages of proof? Or even the 
proof of the 4-color problem. I think people 
have to make mathematics interesting. 

I think mathematics won't die soon. It 
will be around for some time, because there are a 
lot of beautiful things to be done. And mathematics 
is individual. I don't believe you can do math­
ematics with a group. Basically, it's individual. So 
it's easy to carry on. Mathematics does not need 
much equipment. It's not like other sciences. They 
need more material support than mathematics. So 
our subject will last for some time. Now, human 
civilization, I don't know how long it will last. 
That's a very much bigger problem. But math­
ematics itself, we will get along for some time. 

At the age of eighty-six Chern continues to do 
mathematics. In recent years he has been espe­
cially interested in Finsler geometry, which he dis­
cussed in a Notices article two years ago ("Finsler 
geometry is just Riemannian geometry without the 
quadratic restriction", September 1996, pages 
959-963). 

Chern: Finsler geometry is much broader than 
Riemannian geometry and can be treated in an el­
egant way. It will be the subject of the basic course 
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on differential geometry within the next ten years 
in many universities. 

I have no difficulty in mathematics, so when I 
do mathematics, I enjoy it. And therefore I'm al­
ways doing mathematics, because the other things 
I cannot do. Like now, I am retired for many years, 
and people ask me if I still do mathematics. And 
I think my answer is, it's the only thing I can do. 
There is nothing else I can do. And this has been 
true throughout my life. 
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judy Green and jeanne LaDuke 

Mirra S. Rees died in New York City on 25 October 
1997. Although she was probably best known in 
the mathematical community for her work with the 
Applied Mathematics Panel of the National De­
fense Research Committee during World War II 
and with the Office of Naval Research after the war, 
her influence on mathematics and science ex­
tended far beyond her years with the federal gov­
ernment. She was also known as a scholar and re­
markably effective administrator, and she was 
extensively recognized for her farsighted contri­
butions to the formulation of policies concerning 
mathematical research, federal support of science, 
and graduate education. 

Mina Spiegel Rees was born 2 August 1902 in 
Cleveland, Ohio, and grew up in New York City, 
where she attended Hunter College, then a women's 
college. After her graduation summa cum laude in 
192 3, Rees became an assistant teacher at Hunter 
College High School and a full-time graduate stu­
dent at Columbia. She recalled later, "When I had 
taken four of their six-credit graduate courses in 
mathematics and was beginning to think about a 
thesis, the word was conveyed to me- no official 
ever told me this, but I learned- that the Colum­
bia mathematics department was really not inter­
ested in having women candidates for Ph.D.'s. This 

judy Green is professor of mathematics at Marymount Uni­
v ers ity. Her e-mail address is jgreen@phoeni x. 
marymount. edu. j eanne LaDuke is associate professor of 
mathematics at DePaul University. Her e-mail address is 
jl a duke@condo r.de pa ul. e du. 

This segment of the article is adapted with permission from 
the A WM Newsletter , january-February 1998, pp. 10- 12, 
© 1998, AVVM. 
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was a very unpleasant shock. Of course, this is cer­
tainly not at all true of the mathematics department 
at Columbia now. I decided to switch to Teacher's 
College and take the remaining courses necessary 
for an M.A. there.''l 

Rees received her M.A. in 1925 and was hired 
as instructor of mathematics at Hunter College in 
1926. Having had an interest in associative alge­
bras since her work at Columbia and realizing that 
she wanted to get a Ph.D. in that area, Rees decided 
to go to the University of Chicago so that she could 
study with Leonard Eugene Dickson, a leader in the 
field whose work she knew. However, when shear­
rived at Chicago in 1929 with a leave of absence 
from Hunter College, Dickson's attention had 
turned to number theory. Even so, he asked Rees 
to be his student, and she completed her disser­
tation in associative algebras under his supervision. 
The dissertation was published in 1932 in the 
American Journal of Mathematics [7]. 

After receiving her degree in 1931 Rees returned 
to Hunter College as an instructor. She was assis­
tant professor 1932-40 and associate professor 
1940-50, although with the advent of World 
War II her interests and talents were refocused, and 
she took an extended leave of absence from Hunter 
in 1943 to contribute to the war effort. Her publi­
cations during these first years at Hunter consist 
mainly of book reviews published in Scripta Math­
ematica.2 

lJnterview with Rosamond Dana and Peter]. Hilton in [1}, 
p. 258. 
2 An extensive list of her other publications, along with ma­
terial about her life and work, is found in: Phyllis Fox, Mina 
Rees, Women of Mathematics: A Biobib/iographic Source­
book, edited by Louise S. Grinstein and Paul]. Campbell, 
Greenwood Press, 1987, Westport, CT, pp. 175- 181. 
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In 1942 the National Defense Research Com­
mittee (NDRC) was established as a part of the Of­
fice of Scientific Research and Development. The 
Applied Mathematics Panel (AMP) was set up as a 
part of the NDRC the following year, and Warren 
Weaver, chief of the AMP, asked Rees to become a 
technical aide and his executive assistant. In that 
position and as secretary to the panel, Rees was 
in a central position with respect to the problems 
that were posed by the various military con­
stituents, efforts to extract the mathematical 
essence of the problems, and the task of finding 
mathematicians to solve them. Rees represented 
the government in contracting the problems to 
various universities throughout the country. She 
described the activities of the panel in a 1980 ar­
ticle [11] in the American Mathematical Monthly. 
Shortly after the end of the war, Rees received the 
President's Certificate of Merit in this country and 
the King's Medal for Service in the Cause of Free­
dom awarded by the British government in recog­
nition of wartime civilian services by foreign na­
tionals. 

In 1946 Rees went to Washington, DC, as head 
of the mathematics branch of the Office of Naval 
Research (ONR). Subsequently she was director of 
the mathematical sciences division, 1949-52, and 
then deputy science director, 1952-53. In a 1948 
article [8] Rees noted that the ONR was commit­
ted "primarily to the support of fundamental re­
search in the sciences, as contrasted with devel­
opment, or with applications of known scientific 
results-the types of activity in which scientists 
were largely engaged during the war." The article 
goes on to describe activities in pure mathemat­
ics and in applied mathematics, including especially 
mathematical statistics and computer theory and 
development. The significance of Rees's role at 
the ONR was recognized in a resolution adopted 
by the Council of the AMS at its annual meeting in 
December 1953 and in a similar resolution adopted 
by the Institute of Mathematical Statistics. The 
former reads in part:3 

Under her guidance, basic research in 
general, and especially in mathemat­
ics, received the most intelligent and 
wholehearted support. No greater wis­
dom and foresight could have been dis­
played and the whole postwar devel­
opment of mathematical research in 
the United States owes an immeasur­
able debt to the pioneering work of the 
Office of Naval Research and to the 
alert, vigorou s and farsighted policy 
conducted by Miss Rees. 

3Bull. A mer. Math. Soc. 60 (1954), 134. 
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Mina Rees 

In the 1950s Rees wrote a number of articles that 
convey a sense of the wide range of her interests 
at that time. Among these is a remarkably com­
prehensive one [9] on the federal computer pro­
gram that appeared in Science in 1950, having first 
been delivered as an invited address to the then 
recently founded Association for Computing Ma­
chinery. In 1952 she published a research article 
[2] with Richard Courant and Eugene Isaacson in 
Communications on Pure and Applied Mathemat­
ics. She wrote several other articles, especially on 
computers and computing and on expanding roles 
for mathematicians.4 Thirty years later Rees con­
tributed more to the history of that period. An im­
portant survey [1 2] of the computing program at 
the ONR first appeared in 1982. Rees was also a 
member of the MAA committee on World War II his­
tory and contributed financial support for the 
preparation of a history of the Institute for Nu­
merical Analysis at UCLA that had been commis­
sioned by the National Bureau of Standards and the 
ONR. 

Rees returned to Hunter College as professor of 
mathematics and dean of the faculty in 1953 and 
remained in those positions until1961. In 1955 she 
married Leopold Brahdy, a physician who died in 
November 1977. During her tenure as an adrnin-

4See, for example, Digital computers-their nature and 
use, American Scientist 40 (1952), 328-335, and Math­
ematicians in the market place, A mer. Math. Monthly 65 
(1958), 332- 343. 
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istrator at the college, Rees was appointed to nu­
merous boards and committees by the National Re­
search Council, the National Bureau of Standards, 
and the National Science Foundation, among oth­
ers. For example, she served as consultant to the 
Bureau of the Census to prepare for machine han­
dling of the 1960 census data. Details about many 
of these positions can be found in the citation ac­
companying the MAA's first Award for Distin­
guished Service to Mathematics, which she re­
ceived in January 1962.5 Two years later the United 
States Senate confirmed her appointment to a six­
year term on the National Science Board. 

In 1961, when the City University of New York 
was established, Rees was appointed professor 
and dean of graduate studies. At that time the 
university consisted of three community colleges 
and four senior colleges: City, Hunter, Brooklyn, 
and Queens. Rees was instrumental in developing 
and shaping graduate studies at CUNY. She was 
provost of the graduate division 1968-69 and was 
appointed as the first president of the Graduate 
School in 1969. In 1970 a colleague described Rees 
in [13] as "a person of engaging warmth and live­
liness, of boundless energy, and-foremost-of 
an extraordinary directness and clarity in inter­
pretation, giving sight to imagination." She retired 
as president emeritus in 1972. 

As the 1965 American Association of University 
Women Achievement Award Winner, Rees was de­
scribed as the only woman dean of a graduate 
school in a coeducational institution. Rees [10] 
noted at the time: 

5 Award for Distinguished Service to Mathematics, Amer. 
Math. Monthly 69 (1962), 185-187. 
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It may be because the 
Graduate Dean is a 
woman, or it may be for 
completely objective rea­
sons, that ours is proving 
an ideal university to 
draw into advanced grad­
uate work the most ob­
vious source of unused 
talent in a society that 
desperately needs addi­
tional numbers of per­
sons with training 
through the doctorate, 
namely, women. 

Among attractions to women offered 
by the Graduate School, she added, 
"we have welcomed qualified women 
v;ho have applied even to the extent 
of considering the need for a baby­
sitter a proper reason for providing 
financial assistance." In a similar 

vein, Rees was a supporter of the Association for 
Women in Mathematics. Her 1990 letter accom­
panying a generous contribution to AWM's Schafer 
Prize Fund6 reads in part, "I was ... thrilled at the 
clear indications that we shall be producing truly 
distinguished women mathematicians in the im­
mediate future who will carry on the trend that is 
well on its way." 

Mina Rees held policymaking positions in a 
number of professional societies: she served as a 
trustee of the AMS, on the board of directors of the 
Society for Industrial and Applied Mathematics, and 
as chair of the Council of Graduate Schools in the 
U.S., among others. In 1970, shortly before her re­
tirement and after many years of service within the 
association, Rees became president-elect of the 
American Association for the Advancement of Sci­
ence (AAAS). The following year she served as 
president, the first woman in this position since 
the founding of AAAS in 1848. Furthermore, she 
is the last of the eight mathematicians who have 
held this position to date.? 

In 1983 Rees was awarded the Public Welfare 
Medal by the Council of the National Academy of 
Sciences. The citation accompanying the award, 

6The Schafer Prize is awarded annually to an under­
graduate woman in recognition of excellence in math­
ematics. 

7 Presidents of AAAS who can be considered mathemati­
cians are Benjamin Peirce (1852 and 1853), Simon New­
comb (1877), H. A. Newton (1885), R. S. Woodward (1900), 
E. H. Moore (1921), G. D. Birkhoff(1937), Warren Weaver 
(1954), and Mina Rees (1971). We thank Mary Beth Ruskai 
for pointing out the paucity of mathematicians among 
presidents of AAAS. 
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described by NAS as "one of the most prestigious 
of the National Academy honors,"8 reads: 

for her contributions to the scientific 
enterprise, especially in mathematics, 
astronomy and computer science, from 
wartime through the transition from 
war to peace and continuing today. 

Rees later commented that the award was "in­
tended to focus on the benefit to the country of 
the development of science and its application." 
She also explained that "it gives you all the privi­
leges of the academy except electing members."9 

Among many honors not yet noted are at least 
eighteen honorary degrees from U.S. colleges and 
universities. Finally, as a lasting tribute to her aca­
demic and professional excellence, the library at 
the Graduate School and University Center of CUNY 
was dedicated in 1985 as the Mina Rees Library. 

Saunders Mac Lane 

About 1928 Mina Rees enrolled as a graduate stu­
dent of mathematics at the University of Chicago. 
She later told me that previously, in her studies in 
New York, she had learned of the research of Pro­
fessor Dickson at Chicago on associative algebras, 
and she hoped to prepare a thesis in this field. 
When she arrived at Chicago, she found that he was 
no longer active in this field, but had turned his 
attention to Waring's problem and his students 
were now working on that. Nevertheless, she suc­
ceeded in getting him to direct her thesis in alge­
bra. This thesis is now in the Eckhart Library in 
Chicago. 

I graduated from Yale in 1930. President 
Hutchins had arranged for me to have a good fel­
lowship at Chicago. I was an aggressive student 
there; I met Mina and many others. Someone even 
suggested that she should consult me about her 
review for the Ph.D. exam; this of course did not 
happen. She and I at one point played tennis on 
one of the university courts. She passed her exams 
with no trouble. Julia Bower, a fellow graduate stu-

BRees Awarded Medal, AWM Newsletter 13, no. 3 (May­
june 1983), 9. 

9 Interview with Rosamond Dana and Peter]. Hilton in [1], 
p. 263. 

Saunders Mac Lane is Max Mason Distinguished Service 
Professor, Emeritus, at the University of Chicago. This 
segment is adapted from a statement made at a memo­
rial service December 8, 199 7, at the Graduate School and 
University Center, CUNY. 
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dent of Mina's at Chicago, said the following of 
her.lO 

You and I knew Mina Rees during our 
first year at Chicago .. .. Vibrant would be 
a word to describe her. She was happily 
and totally interested in the people 
around her and in all the events taking 
place. I sat next to her in one of Pro­
fessor Lane's classes. While most of us 
were busily taking notes, she sat there 
concentrating every fiber of her mind 
on what was being said, only occasion­
ally writing something or making an 
intelligent remark or asking an intelli­
gent question. I had the feeling that 
she was so thoroughly absorbing the 
important points that she would not 
need to do any further studying at all. 

I believe that all of her life she went di­
rectly to the heart of a problem and 
dealt with it efficiently. Yet she had pa­
tience with those who were not so 
bright. She really liked people and en­
joyed being with them. 

At that time, the University had many-maybe 
fifty or more-graduate students in mathematics, 
chiefly hoping to get a Ph.D., for which a research 
thesis was required. However, the chairman, Gilbert 
A Bliss, was realistic. He guessed that many of them 
would not continue in research; in fact, he at one 
point said that the thesis research was there to have 
the students learn what research was like so as to 
give background for their subsequent teaching. 
So some, but by no means all, went on to do re­
search-for example, Adrian Albert, a student of 
Dickson in algebra, obtained his Ph.D. in 1928; 
E.]. McShane in 1930; and Magnus Hestenes, about 
1933. 

At that time the three leading mathematics de­
partments were Harvard, Princeton, and Chicago. 
A number of other universities had groups of 
mathematicians active in research; examples in­
clude Yale, Michigan, and Wisconsin. 

Jobs for the new Ph.D.s were arranged by the 
old boys' network. Bliss knew all the department 
chairmen and chose which students to recom­
mend where. There were a considerable number of 
women among them (none at Princeton, few at 
Harvard). Often the Chicago women Ph.D.s were 
sent to teach at women's colleges; at that time, only 
Bryn Mawr among the women's colleges was active 
in research in mathematics. Mina went back to 
Hunter College in 1931. 

l 0 Excerpt {rom a letter to Saunders Mac Lane in Apri/1998 
from julia W. Bower. 
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Mina's 1931 Ph.D. thesis was published in the 
American journal of Mathematics as "Division al­
gebras associated with an equation whose group 
has four generators" [7]. It dealt with the con­
struction of certain associative algebras by highly 
computational methods. Those methods had been 
developed at Chicago by Dickson, who had writ­
ten a book about them, Algebras and Their Arith­
metics [3]. 

Mina's return to Hunter in 1931 represents a 
missed opportunity for mathematics. In fact, Mina 
Rees's graduate study came at exactly the time 
when there was an ongoing great revolution in al­
gebra: "modern algebra" was developed in Gottin­
gen by Emmy Noether and was supported by Emil 
Artin, Helmut Hasse, and B. L. van der Waerden. Van 
der Waerden's splendidly influential book Modern 
A lgebra did not appear until1930-31 and did not 
at once attract attention in this country. I had the 
good luck to learn ofNoether's work in 1929 at Yale 
from Professor Oystein Ore and from a Noether-in­
fluenced (but pedantic) text by Otto Haupt. 

When I arrived for graduate study at Chicago in 
the fall of 1930, I was surprised to find there lit­
tle or no knowledge of Noether's work. I did not 
understand that it could be applied to the Chicago 
specialty of linear associative algebras. Conse­
quently I did not discuss it with Mina, even in con­
nection with her thesis. I learned that Adrian Al­
bert had recently written a Chicago thesis on linear 
algebras and had won a National Research Coun­
cil Fellowship for postdoctoral study (at Princeton). 
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For my part, I wrote an M.A. the­
sis reflecting some ideas in ab­
stract algebra, and in June shook 
the dust of Chicago from my 
feet to go study in Gottingen; I 
somehow knew that there was 
real logic and algebra there. 

On my arrival, Professor Her­
mann Weyl told me that Fraulein 
Noether was the leading alge­
braist - his equal. So I listened to 
Noether 's (sometimes confus­
ing) lectures on hypercomplex 
systems. I was startled to find 
that she often cited an influen­
tial German translation Alge­
bren und Ihre Zahlentheorie of 
Dickson's book- though I had 
not heard Dickson talk about 
his book in his course in num­
ber theory. I heard from Noe­
ther about the use of factor sets, 
but did not then understand 
them. Much later I did. They 
made Mina's thesis obsolete. 
The idea used by German group 

theorists in the 1920s is simple: Try to describe a 
group G in terms of a given normal subgroup N 
and the corresponding factor group r. The group 
consists of cosets Nuu, one for each CT in r. The 
group law for G follows from knowing how to 
multiply u uand u T. Write Uu UT = f(u, T)UuT with 
f(u, T) inN. Then write the associative law as an 
equation in f's . This f is a factor set. Factor sets 
provide a startling simplification of the cumber­
some verification of the associative law for linear 
algebras as then done in the Chicago school. They 
work for algebras: For example, to get the quater­
mons, start with the complex numbers <C and their 
Galois group over the reals, which is cyclic of order 
2 with generator j . The action of j on <C is given 
by jc = cj, and the formula for the factor set comes 
down to j j = - 1. Dickson's cyclic algebras had 
carried out this construction for arbitrary cyclic 
groups. Noether's lectures in Gottingen in 1929-30 
first used factor sets for arbitrary finite groups to 
define associative algebras as crossed products. I 
personally did not understand factor sets well at 
the time of Noether's lectures, but later Eilenberg 
and I used factor sets to invent the cohomology 
of groups, as is explained in [4]. They still involve 
heavy computation. 

The late Adrian Albert once told me that his own 
study of Dickson's construction of cyclic algebras 
led him to invent factor sets on his own. He showed 
them to Professor Dickson, who dismissed them 
as too much formality. Dickson had shifted his in­
terests back from algebra to number theory (as I 
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know from his 1930-31 course). 
His real motto was "One subject 
at a time". 

Now for a missed opportu­
nity for mathematics in con­
nection with Mina. Mina's the­
sis was finished in the spring of 
19 31. Professor Dickson might 
then have recommended her for 
an NRC postdoctoral fellowship. 
If she had won one, and if she 
had heard of Noether, she could 
have gone to Gottingen, where 
she would surely have attended 
Noether's lectures on hyper­
complex systems and factor 
sets. From Mina's subsequent 
accomplishments we know that 
she would have understood 
these notions and made use of 
them to simplify her earlier 
proof. We know that Emmy Noe-
ther took care of her associates 
and students, both men and 
women. We also know about Mina and so can imag­
ine many splendid research results. But it was not 
to be. 

Yes, I understand. A fellowship for a woman was 
not the way the mathematical world usually worked 
then. At that time I would not have dared to talk 
back to Professor Dickson, a towering figure in 
American mathematics. 

The work of the Germans essentially made 
Mina's thesis obsolete. It would then have been very 
hard for her to do further effective research­
quite aside from the situation that women math­
ematicians at that time were not expected to do re­
search. Indeed, she did not publish any further 
research in the next decade. 

War research from 1941 in physics and such 
subjects was active in Chicago, but there was lit­
tle use of mathematicians, to the disgust of lead­
ers such as Marston Morse and Marshall Stone. War­
ren Weaver, an applied mathematician from 
Wisconsin, then an assistant director at the Rocke­
feller Foundation, was active in the NRDC and the 
OSRD. Early in 1943, in a shift, an "applied math­
ematics panel" was established. This panel estab­
lished "applied mathematics groups" at Columbia, 
Princeton, and later NYU and Northwestern. These 
groups had government contracts and hired math­
ematicians and other scientists to do war research 
on problems proposed by the Government Ap­
plied Math Panel. To oversee this work, Weaver had 
several so-called "Technical Aides". I believe they 
were government appointees. Mina Rees was one 
of these. Richard Courant had recommended her 
to Weaver. 
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From April1943 to September 1945, with one 
gap, I was a member of the "Applied Math Group, 
Columbia (AMG-C)" and was its director for the last 
year. In this connection I knew of Mina's work for 
AMP. I do not recall any detailed connection of her 
work with AMG-C; we had a different Technical 
Aide, to whom I paid little attention. I negotiated 
directly with Weaver and often disagreed with him. 
Mina admired him. Many years later she wrote a 
biographical memoir on Weaver for the National 
Academy of Sciences. 

The planned National Science Foundation was 
not set up directly at the end of the war, but the 
government support of scientific research was 
considered important and was then carried out by 
the defense agencies, especially by the Office of 
Naval Research (ONR). Alan Waterman (later the 
first director of the NSF) headed the ONR, and 
Mina was the program director for mathematics 
there. The work was successful. Mina once told me 
that it was then easy to get "peer review" for the 
projects proposed; she knew all the leading math­
ematicians and called them up for advice about pro­
jects. 

After this stint Mina returned to Hunter College. 
I saw her from time to time, though I never met 
her husband. For many years she and I exchanged 
Christmas cards; in particular one such included 
her sketches of scenes from Maine. 

In 1983 Mina was awarded the Public Welfare 
Medal of the National Academy of Sciences. This 
is a medal awarded once a year to a person who 
has made important contributions to science, but 
not of the nature of research. The other math-
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ematician to have received the medal was Warren 
Weaver, who received it in 1957. 

Mina was a member of the National Science 
Board from 1964 to 1970. R. H. Bing, a math­
ematician from Wisconsin and Texas, was also a 
member for an overlapping period. He told me 
that the interaction of two mathematicians helped 
greatly. Since then there have never again been two 
mathematicians on the National Science Board at 
the same time. 

Uta C. Merzbach 

When the National Academy of Sciences chose to 
honor Mina Rees with its Public Welfare Medal, 
she received an award described by the original 
proponentll as "a medal for eminence in the ap­
plication of science to the public welfare." When 
the mathematical community chooses to honor 
Mina Rees's contributions, it is for eminence in the 
application of public policy to the welfare of math­
ematics. 

Certain personal characteristics enabled Mina 
Rees to promote basic research so effectively and 
to establish a solid foundation for sustained pub­
lic support of mathematics. 

Mina Rees was eminently rational. Her devo­
tion to reason helped her formulate goals clearly 
and allocate resources judiciously in accordance 
with these goals. This applied to decisions con­
cerning her career as much as it did to dispensa­
tion of public funds. In neither area did it always 
meet with approval or understanding. She could 
be a tough contract administrator. There were en­
gineers who never forgave the woman whom they 
regarded as the epitome of the autocratic Wash­
ington administrator with little understanding for 
cost overruns. At the same time there were math­
ematicians who never forgot to praise this col­
league, whom they saw as their support for un­
fashionable causes such as the revitalization of 
research in numerical analysis. 

Mina Rees was eminently intelligent. She com­
prehended quickly, communicated effectively, and 
thought creatively. Her ability to attach realizable 
pieces of basic research to mission-oriented ap­
plications of mathematics did much to develop a 
broadened base of support for mathematicians' 
work. 

Mina Rees was eminently civilized. Her diplo­
matic skills were considerable; her conversational 

Uta C. Merzbach is Curator Emeritus of Mathematics at 
the Smithsonian Institution. Her e-mail address is 
UCMERZBACH@prodigy.net. 
11 George F. Becker in 1909, quoted in the interview with 
Rosamond Dana and Peter]. Hilton in [1], p. 262. 
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technique bespoke her broad knowledge base as 
well as her wide interest in mathematical and non­
mathematical topics. Experience and reflection led 
her to a balanced outlook on teaching and re­
search, the arts and the sciences, long-range and 
short-range planning, and the obligations of the 
professional and the private life. 

In recalling meetings and conversations with 
Mina Rees, another, less well-known, characteris­
tic comes to mind. It pertains to her interest in the 
history of her time. My acquaintance with her dates 
back to the 1960s. She had taken charge of the grad­
uate program at CUNY; I was interested in learn­
ing more about her activities at the Applied Math­
ematics Panel and with ONR. We had stimulating 
conversations, but when I requested that she pro­
vide the Smithsonian's Computer History Project 
with some formal taped interviews, she initially de­
murred, explaining that that part of her life was 
over and that she could probably provide little in­
formation. Although she did agree to the inter­
views, I was puzzled by her reluctance. Neither her 
memory nor her self-assurance seemed to be im­
paired. Was it a disregard for history, a feeling 
that she had more important things to do? More 
than a decade and more conversations passed be­
fore I realized that just the opposite was true. She 
had a keen sense for the difference between anec­
dotal and documented statements. She shared the 
concern of her contemporaries Bailey Price, Barkley 
Rosser, and others that the contributions of Amer­
ican mathematicians in the critical years of World 
War II and the immediate postwar era be properly 
documented and revealed. Her autobiographical 
publications of the 1980s were largely the result 
of the realization that neither she nor her con­
temporaries would live to see the day when a qual­
ified scholar had written the history of that period. 
In making her own contribution toward that day, 
she was meticulous in checking her sources, cross­
checking her memory and that of her colleagues, 
and ensuring that she followed proper stylistic 
protocol. I know no graduate student more con­
cerned than Mina Rees when she telephoned to en­
sure that she had used a proper citation style for 
a bibliographic reference. 

Above all, Mina Rees was a mathematician who 
loved mathematics and believed in supporting 
those who are capable of contributing to its growth 
and propagation. She persuaded relevant mem­
bers of the mathematical and governmental power 
structures that mathematicians can provide im­
portant public service and that such service to the 
public sector is most fruitfully balanced between 
theory and applications. With this singular ac­
complishment she provided the framework after 
World War II that enabled mathematicians to ben-

VOLUME 45, NUMBER 7 



efit from public support and to multiply their in­
stitutional foci. 

We are memorializing Mina Rees at a time when 
the interest of young Americans in mathematical 
research is at a low point. In 1948 she wrote an ar­
ticle [8] in the Bulletin intended to acquaint the 
American mathematical community with the work 
of her division at the Office of Naval Research. The 
piece is of interest for the clear formulation of 
goals, the diplomatic approach in enlisting support, 
and the understanding of the narrow base of math­
ematical research in the United States at the end 
of World War II. A half century later her motiva­
tional call is still pertinent: 

It is hoped that the impact of this pro­
gram on the mathematical life of the 
United States will be in the direction of 
stimulating significant mathematical 
research, and of enabling the faculties 
of universities in all parts of the coun­
try to encourage the interest in math­
ematical research of their most promis­
ing students. It is expected that this 
activity will contribute toward the pro­
duction of a gradually increasing corps 
of able and experienced mathematical 
research workers. 

In its broad outline, the ONR program 
reflects the Navy's recognition that in­
tensive research in certain fields of ap­
plied mathematics may be counted 
upon to yield specific results directly 
applicable to engineering and other sci­
entific problems and therefore of use 
to industry and research laboratories as 
well as to Naval establishments; but it 
reflects also the recognition that a lively 
activity in mathematical research and 
a sustained growth in the number of 
mathematically trained personnel are 
necessary to enhance the scientific life 
of this country and to maintain the po­
sition of the United States relative to sci­
entific progress abroad. 
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Quantized Relativity 
In 1996 the mathematical physicist Alan Sokal 
published an article [S1] in the cultural studies 
journal Social Text. He argued that "deep concep­
tual shifts within twentieth-century science have 
undermined [the] Cartesian-Newtonian meta­
physics ... It has thus become increasingly appar­
ent that physical 'reality', no less than social 're­
ality', is at bottom a social and linguistic 
construct . . . the truth claims of science are inher­
ently theory-laden and self-referential; and con­
sequently, that the discourse of the scientific com­
munity, for all its undeniable value, cannot assert 
a privileged epistemological status with respect to 
counter-hegemonic narratives emanating from dis­
sident or marginalized communities." 

Sokal's professed aim was "to carry these deep 
analyses one step farther, by taking account of re­
cent developments in quantum gravity: the emerg­
ing branch of physics in which Heisenberg's quan­
tum mechanics and Einstein's general relativity 
are at once synthesized and superseded." Space-

William G. Faris is professor of mathematics at the Uni­
versity of Arizona. His e-mail address is fari s@math . 
ari z ona.edu. 

Editor's Note: The topic of the book under review was also 
explored in "A mathematician reads Social Text", by 
Michael C. Sullivan, and "A report from the front of the 
'Scien ce Wars ' ", by Evans M. Harrell, both of which ap­
peared in the October 1996 issue of the Notices. 
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Alan Sokal 
Jean Bricmont 

Impostures 
intellectuelles 

time no longer ex­
ists as an objec­
tive physical real­
ity. "When even 
the gravitational 
field - geometry 
incarnate­
becomes a non­
commuting (and 
hence nonlinear) 
operator, how can 
the classical in­
terpretation of 
G11v as a geomet­
ric entity be sus-
tained? Now not 
only the observer, 
but the very con­
cept of geometry, 

becomes relational and contextual." 
The article might have passed unnoticed in the 

torrent of words produced by academics during the 
year 1996. Perhaps the heavy use of postmod­
ernist jargon should have given it away. In any case, 
the author soon revealed it as a parody [S2]. This 
provoked a reaction from the editors of Social 
Text, followed by articles and exchanges of letters 
in the New York Times and the New York Review 
of Books and eventually in Le Monde. The dispute 
also generated new texts in the ultimate post­
modern format, the Web page. 

A scientifically alert reader might notice im­
mediately that the article is not serious. For in­
stance, in quantum mechanics the fundamental 
structure is a noncommutative algebra of opera­
tors, but Sokal's casual equation of noncommuta­
tive and nonlinear is ludicrous to a quantum physi-
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cist. One of the strangest features of quantum me­
chanics is that it is an entirely linear theory. 

Relativistic Science 
The book by Sokal and Bricmont-mathematical 
physicists who know the difference between non­
commutative and nonlinear-continues the attack, 
implicit in the Sokal parody, on postmodernist 
views of science. It argues that relativistic views of 
science are both prevalent and wrong. It proceeds 
on two fronts. The first is criticism of authors said 
to use scientific language and metaphors in a mis­
leading way. Those who merit chapter headings are 
Jacques Lacan, Julia Kristeva, Luce Irigaray, Bruno 
Latour, Jean Baudrillard, Gilles Deleuze, Felix Guat­
tari, and Paul Virilio. These are French writers 
whom Sokal and Bricmont consider to be influen­
tial on postmodern thought in the United States. 

Some of these writers produce quite extravagant 
prose. One author (Virilio) claims that "it seems nec­
essary to reconsider the importance of the notion 
of ACCELERATION and DECELERATION (positive 
and negative velocities according to physicists)." 
(The capitals are in the original text.) Another (Bau­
drillard) suggests that "one should perhaps con­
sider history itself as a chaotic formation where 
acceleration puts an end to linearity." After read­
ing a number of these extracts, it is a pleasure to 
encounter a quoted paragraph that presents a 
clear and eloquent explanation of the principle of 
relativity; Galileo wrote it in 1632. 

Sokal and Bricmont's other front is a more gen­
eral attack on relativism in the philosophy and 
sociology of science. This is the notion that the va­
lidity of a scientific assertion is relative to an in­
dividual or to a social group. Sokal and Bricmont 
begin by a dismissal of radical skepticism, the doc­
trine that our sensations are not adequate to give 
us access to reality. They consider this to be a 
general philosophical position that applies to all 
forms of knowledge equally. They do not claim to 
refute it, but instead argue that a skepticism this 
universal cannot be relevant to the discussion of 
the reliability of particular forms of knowledge. 

The real question is the degree to which scien­
tific practice has a rational basis. Sokal and Eric­
mont insist on the continuity of scientific ratio­
nality with rationality in other areas of human 
knowledge and in everyday life. They admit that 
there is no definitive and complete codification of 
scientific practice, and they present the example 
of a police investigation as an analog of scientific 
research. In both cases principles of good practice 
arise through experience. 

They also discuss a movement sometimes 
known as the "strong program" in the sociology of 
science [BBH] . This is a sociological explanation of 
the conditions that give rise to scientific beliefs. 
Some proponents maintain that the particular be­
liefs a person prefers to hold will generally coin-
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cide with those of other persons in the same com­
munity, and the words "true" and "false" are the 
language in which the preferences are expressed. 
Sokal and Bricmont consider this position am­
biguous: either it falls into radical skepticism (there 
is no reality beyond our inadequate perceptions), 
or it itself relies on the external reliability of sci­
ence. When Sokal believes that he has taken his 
morning coffee, then that is not the expression of 
a preference, but an attempt to record a fact. He 
might have broken his pattern and taken morning 
tea. If he forgot this switch to tea, then his belief 
is wrong. The tea bag may remain as evidence, if 
it has not gone out with the garbage. 

Scientific Truth 
Who could doubt such conclusions of common 
sense? Even a postmodernist might agree with the 
fact that Sokal took his morning coffee, or tea. Per­
haps language is in some circumstances an inno­
cent tool for describing a world of subjects and ob­
jects. But is this so common? The use of language 
in many spheres of life is as much instrumental 
as descriptive. An advertiser wants Sokal to change 
to another brand of coffee. A neighbor offers tea 
and conversation simply to affirm friendship. An 
activist (cited in the Sokal parody) has a political 
purpose: "to develop strategic theories-not true 
theories, not false theories, but strategic theories." 

The concept that there are multiple uses of lan­
guage is quite acceptable in philosophy of science 
provided that there is some way to insulate the 
truth-telling function of language from its other 
uses. However, this is difficult, precisely for the rea­
sons that Sokal and Bricmont describe. In their 
view, "historians, detectives, and plumbers- in 
fact, all humans- use the same methods of in­
duction, deduction, and evaluation of facts that 
physicists and biochemists use." Modern science 
is only more systematic and precise. Furthermore, 
they agree with Feyerabend when he claims that 
"the idea that science can and should be orga­
nized according to fixed and universal rules is at 
the same time utopian and pernicious." 

If one judges the epistemological basis of sci­
ence by the standards of physical science and 
mathematics, then the lack of fixed and universal 
rules is troubling. Can there not be a decent gen­
eral theory of truth in science? The idea is not ab­
surd. The logical positivists made an attempt to 
find such a theory; the fact that it failed does not 
say that it was not worth the effort. 

Truth in mathematics is a somewhat different 
story. The logician Tarski gave a precise definition 
of truth for sentences in a formalized language in­
terpreted in a universe of mathematical objects. 
However, Tarski then proved that the criterion for 
truth in a language cannot be formalized in the lan­
guage itself. (See Smullyan's book [Sm] for an ele­
mentary but precise treatment.) This seems un-
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promising for a general theory of truth, even 
though there have been attempts to supersede the 
Tarski analysis [BE]. Of course, a theorem about 
truth in formalized mathematical languages is not 
directly relevant to other areas of discourse, and 
linguists debate the extent to which the semantics 
of natural languages resembles that of math­
ematical logic [H]. In any case, if it is difficult to 
characterize truth in the limited context of math­
ematics, then it may be even more difficult in em­
pirical sciences. What if only some principle of 
pragmatic functioning is attainable? Is this enough 
to ward off relativism? Could there be but one 
universal truth: universal rules are impossible? 

Mathematical practice does not require a com­
plete characterization of mathematical truth. The 
notions of axiom system and mathematical proof 
already provide a rich and useful system. However, 
even here the foundations are obscure. In the So­
cial Text article [Sl] Sakal says, with humorous in­
tent, that mathematicians "are often content to 
vvrork in the hegemonic fra111ework of Zermelo­
Fraenkel set theory-but this framework is noto­
riously insufficient for a mathematics of liberation." 
Indeed, this framework is arbitrary, and some 
mathematicians have proposed both serious cri­
tiques and alternatives. To cite only one example, 
there are category theorists who do not regard 
the category of sets as privileged; it is only one cat­
egory among many. In particular, certain cate­
gories of "variable sets" provide new settings for 
constructions of analysis and geometry [MR]. Are­
cent text [LS] promotes the categorical point of view 
at the level of the general reader or beginning stu­
dent. 

Truth in Quantization 
The major gap in the Sokal-Bricmont book is that 
it avoids dealing with the status of quantum me­
chanics. If Sakal had chosen a different area of 
physics, would he have been able to pull off the 
hoax? Though there are numerous scientific ab­
surdities in the Social Text article, its heart is the 
confusion over the foundations of quantum me­
chanics. This confusion is a major weak point in 
modern physical science. Numerous popular writ­
ings about science exploit this obscurity, but the 
book does not address this issue. Writers who con­
fuse velocity and acceleration are comparatively 
easy targets. 

When Sakal and Bricmont briefly mention quan­
tum mechanics, they recommend the recent book 
of Albert [A] as an introduction to nonspecialists. 
This is an excellent book, but the ideas are hardly 
comforting to Sakal and Bricmont's view that mod­
ern science is an extrapolation of common sense. 
Albert concludes his book with an interpretation 
of quantum mechanics due to Bohm and with an­
other interpretation that he calls the "many-minds" 
theory. According to Albert, "what a 'many-minds' 
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theory takes physics to be ultimately about is what 
observers think; and it entails that there will be fre­
quently not even matters of fact about where things 
go." (The italics are in the original.) The Bohm the­
ory and the many-minds theory are incommensu­
rable. Thus, again according to Albert, "questions 
about the structure of space and time, and ques­
tions about whether the world is deterministic 
(which were supposed to be the two central ques­
tions of the physics of this century, and which 
both happen to be questions on which these two 
theories radically disagree with one another), are 
the kinds of questions which there can't ever be 
scientific answers to. Period." Is this an extrapo­
lation of common sense? No, it is scientific au­
thority in full retreat. What kind of hegemony is 
that? 

Clearly quantum mechanics is one of the great­
est successes of science. Yet something remains 
to be said before the full truth is known. (See 
Wick's recent book [W] for a fuller account of the 
quantum quandary.) One can take Sakal [Sl] en­
tirely seriously when he says that "images of the 
future mathematics must remain but the haziest 
glimmer: for, alongside these ... young branches 
in the tree of science, there will arise new trunks 
and branches-entire new theoretical frame­
works- of which we, with our present ideological 
blinders, cannot yet even conceive." 
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Jane Kister Appointed 
Executive Editor of 

Mathematical Reviews 

"I don't come from a mathematical family," says 
Jane Kister. "At least, not until recently." Her fa­
ther was a lawyer and then a judge until he retired 
at the age of seventy-five. At that point he took up 
mathematics and began working his way through 
an undergraduate degree in the subject at the 
Open University in the United Kingdom. He is now 
eighty-one. "He hopes to graduate in a couple of 
years when he has enough credits," says Kister. "I'm 
extremely proud of him." 

And no doubt he is proud of his daughter. In 
July of this year Kister moved into the top post at 
Mathematical Reviews, that of executive editor. 
Beloved by the staff of MR's Ann Arbor office-and 
by many in the AMS Providence headquarters as 
well-Kister brings to this position experience and 
expertise that are hard to beat. Having worked at 
MR for nearly twenty years, she has shown her fa­
ther's dedication and perseverance in mastering all 
facets of the MR operation. She succeeds R. Keith 
Dennis, who finished his term in July and will re­
turn to Cornell University in the fall. 

Kister received her Ph.D. in mathematical logic 
from Oxford University in 1972 (she was a student 
of Robin Gandy, which makes her a mathematical 
granddaughter of Alan Turing). In 1978, known by 
her maiden name, Jane Bridge, she held a tenured 
faculty position at Oxford University and had no 
intention of leaving until she met and married 
University of Michigan topologist James Kister. As 
with many women mathematicians, her personal 
circumstances influenced her career path, and in 
1979 she became an associate editor at MR. In 
1984 she moved up to the position of associate ex­
ecutive editor. 
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When Kister 
first came to MR, 
it had been pub­
lishing around 
30,000 reviews 
per year and was 
only just starting 
to develop 
means of elec­
tronic delivery. 
Today she over­
sees an opera­
tion that will 
process at least 
65,000 items in 
1998 and makes 
reviews available 
through several 
different media, 
including the World Wide Web product MathSciNet. 
"MathSciNet has revolutionized the way people 
use the MR database," says Kister. "In part be­
cause they have access at their own desks, more 
people are accessing MR, and they are doing so 
more often than they did when only paper was 
available." One question that arises is whether the 
availability of MathSciNet is causing people to use 
the MR database in new ways. Kister plans to in­
vestigate this question through a survey and to use 
the survey results to assess what enhancements 
might be the most useful. Changes in how people 
use the MR data might also argue for changes in 
editorial procedures. For example, a great deal of 
effort has been put into making the reviews gram­
matically as well as mathematically correct. How­
ever, because MathSciNet includes links between 
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reviews and is starting to include links from reviews 
to original articles that are available on the Web, 
it may be more important to make sure the refer­
ences are appropriate and, of course, 100 percent 
accurate. "We will try to do both," she says. 

The electronic delivery of MR has come a long 
way, but the production and acquisition process 

remains tied to paper. 
"The production pipeline 
has been honed over the 
last almost sixty years," 

Today she 
oversees an 

operation that 
will process at 
least 6 5, 000 

items in 1998 
and make 

revzews 
available 

through several 
different media, 

including the 
World Wide Web 

product 
MathSciNet. 

says Kister. "It works ex­
tremely well, but it is 
based on paper: paper 
copies of original items 
and paper review manu­
scripts." Even reviews 
that arrive electronically 
are printed out for pro­
cessing, for this is the 
simplest way to fit them 
into the current produc­
tion scheme. Kister says 
that one of the main pri­
orities for MR over the 
next few years is to de­
velop a production 
pipeline that allows for 
electronic processing and 
editing. The lack of good 
online editing tools­
whereby changes can be 
indicated by one person, 
checked by another, and 
implemented by a third­
has been an obstacle. In 
addition, MR would like 
to develop a system 
whereby reviewers of pa-
pers that appear in elec­
tronic journals can ob­
tain papers electronically, 

either on the Web or in e-mail. 
Another task for the AMS is to improve the on­

screen appearance of MathSciNet. Currently, math­
ematical symbols and formulas are initially dis­
played in raw Tpc coding, so that, for example, 
instead of seeing the symbol rr, one would see 
$\pi$. Reviews may be retrieved in DVI format, and 
this summer, the AMS hopes also to offer PDF 
viewing capability on MathSciNet. However, both 
PDF and DVI are temporary measures. What is re­
ally needed is a genuine language for the efficient 
display of mathematical symbols and formulas in 
Web documents. Math Markup Language (currently 
under development by a committee that includes 
MR associate editor Patrick Ion) will provide exactly 
that. Says Kister, "I've great hopes that Math ML 
will become the standard way to display math on 
the Web." 
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Although MathSciNet has been very successful, 
it has not meant a financial windfall for MR. The 
way MR products are priced permits support but 
not expansion of the operation. What this means 
is that MR continues to operate with a cap of about 
50,000 reviews per year, despite an unexpected in­
crease in the last few years in the amount of math­
ematical literature. "It had been more or less con­
stant, and we were lulled into a false sense of 
security," Kister notes. In 1991 Current Math­
ematical Publications (which indexes mathematical 
literature with bibliographic information, no re­
views) carried about 55,400 entries; this number 
grew to 62,000 last year, and estimates for 1998 
are running at 65,000 to 67,000. The increase 
seems to be due to a combination of factors, in­
cluding a rise in the number of mathematics jour­
nals. "Because of pressure on library budgets, we 
need to find ways to continue comprehensive cov­
erage without significantly increasing our ex­
penses," Kister says. "We will be looking at ways 
to cut production costs as we redesign the pro­
duction stream, but we may want to make some 
editorial changes as well." 

The explosion of electronic publishing tech­
nology means that MR has a prmnising if somewhat 
unpredictable future. Amid all the changes Jane 
Kister does not intend to lose sight of MR's core 
mission. She says, "My first priority is to make 
sure that MR goes on doing what it has done so 
well: producing a high-quality database of reviews 
and listings providing comprehensive coverage of 
the mathematical research literature." 

-Allyn jackson 
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Nesterenko and Pisier Share 
Ostrowski Prize 

YuRI V. NESTERENKO of Moscow State University and 
GILLES I. PISIER of University Paris VI, France, shared 
the 1997 Ostrowski Prize. The prize carries a mon­
etary award of 100,000 Swiss francs (approxi­
mately $66,000) and a Fellowship of 50,000 Swiss 
francs. 

Nesterenko received the Ostrowski Prize for es­
tablishing the algebraic independence of a = rr 
and b = exp(rr) . This means that there is no rela­
tion P(a, b) = 0 for any nonzero polynomial P(x, y) 
with rational or even algebraic coefficients. Actu­
ally, the result appears as a trivial corollary to the 
algebraic independence of the three numbers a, b, 
and the value c of Euler's gamma function at 1/4. 
It is surprising that the proof uses modular func­
tions. The proof is based on a result of Barre­
Sirieix, Diaz, Gramain, and Philibert on transcen­
dence of modular function values, an algebraic 
independence criterion of P. Philippon, and a new 
"zero estimate" for modular functions b y 
Nesterenko himself. Nesterenko has derived vari­
ous zero estimates in the past twenty years, and 
these have been applied by him and others to ob­
tain other results on algebraic independence, a 
very sharp estimate for linear forms in logarithms, 
and sharp bounds in the Hilbert Nullstellensatz. 

Pisier has obtained many fundamental results 
in various parts of analysis. In recent years he 
concentrated his efforts on the area of operator 
spaces. He transformed this area into a deep re­
search area. In the framework of his research on 
this area Pisier solved in the last three years two 
extremely long-standing open problems. In C* 
theory he solved, jointly with Junge, the problem 
of uniqueness of C* norms on the tensor prod­
uct of two copies of B(H) , the algebra of all 
bounded operators on Hilbert space. Pisier and 
Junge were able to produce two such tensor norms 
that are nonequivalent. In operator theory Pisier 
solved (again negatively) the problem of whether 
an operator which satisfies the von Neumann in­
equality (with a constant) is similar to a contrac-
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tion. Both results are 
based on elegant 
constructions, and the 
verifications of the ex­
amples are ingenious. 
Both of these results 
had a considerable im­
pact and have already 
led to important fur­
ther research. 

The Ostrowski Foun­
dation was created by 
Alexander M. Os­
trowski, for many years 
a professor at the Uni­
versity of Basel. He left 
his entire estate to the 
foundation and stipu­
lated that the income 
should provide a prize 
for outstanding recent 
achievements in pure 
mathematics and the 
foundations of numer­
ical mathematics. The 
prize is awarded every 
other year. Previous re­
cipients of the Os­
trowski Prize are Louis 
de Branges, Jean Bour­
gain, Miklos Lac z­
kovich, Marina Ratner, 
and Andrew Wiles. The 
jury of the prize con­
sists of representatives 

Yuri V. Nesterenko 

from the universities of 
Basel, Jerusalem, and Waterloo, and from the acad­
emies of Denmark and the Netherlands. 

The 1997 prize was awarded April 25 , 1998, at 
the University of Leiden. 

- from Ostrowski Foundation news release 
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Reports Assess U.S. 
Standing in Mathematics 

880 

Within the past year, two major reports have been 
issued that attempt to assess the international 
standing of U.S. mathematical sciences research. 
The reports are part of an effort by the federal gov­
ernment to plan more coherently and more strate­
gically its support of scientific research. 

The first report, "International Benchmarking of 
U.S. Mathematics Research", was issued in October 
199 7 by the Committee on Science, Engineering, 
and Public Policy (COSEPUP) of the National Acad­
emy of Sciences (NAS). It comes in response to the 
1993 COSEPUP report, "Science, Technology, and 
the Federal Government: National Goals for a New 
Era", which outlined a methodology for making de­
cisions about federal spending on research. The 
first step in the methodology is to assess where 
the U.S. stands in comparison to its international 
peers in various scientific areas. Mathematics was 
the first field for which such a comparison was 
done; an NAS benchmarking report of materials 
science was released in April. 

The second mathematics report, issued by the 
National Science Foundation (NSF), is called "Re­
port of the Senior Assessment Panel of the In­
ternational Assessment of the U.S. Mathematical 
Sciences". The NSF purposely chose as panelists in­
dividuals who had not recently received funding 
from the Foundation. Issued in March 1998, there­
port was produced in compliance with the Gov­
ernment Performance and Results Act (GPRA), 
which requires federal agencies to set strategic 
goals and evaluate their progress toward those 
goals. The NSF's goals call for upholding the U.S. 
position of world leadership in research, pro mot-
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ing the use of science in service to society, and 
achieving excellence in education. 

While the two reports have many similarities, 
they are strikingly different in tone and outlook. 
In fact, the NSF report does not even mention the 
NAS report even though the latter had been out for 
six months by the time the NSF report was com­
pleted. Bland and dry, as most Academy publica­
tions are, the NAS report may have suffered from 
the fact that the panel producing it was instructed 
not to make any recommendations. The NSF panel, 
by contrast, was charged with making specific rec­
ommendations to the Foundation. Consequently, 
the NSF report is more opinionated and forceful, 
as well as longer and more detailed. 

Both reports conclude that the U.S. is the world 
leader in mathematical sciences research. Among 
the evidence offered for this conclusion is the fact 
that U.S.-based mathematicians write about 40 
percent of all research articles in the subject and 
claim a healthy share of international honors, such 
as prizes and invitations to speak at major meet­
ings like the International Congress of Math­
ematicians. Despite these signs of success, the 
NSF report says that mathematicians in the U.S. suf­
fer from a sense of "low morale" not found among 
their counterparts in Western Europe and the Pa­
cific Rim. When it comes to promoting the use of 
mathematics outside the field, the U.S. is not doing 
much better than its peers: The NSF report states 
bluntly, "Communication between mathematical 
scientists and other scientists is poor the world 
over." In mathematics education, the reports say 
that the U.S. is clearly the leader at the Ph.D. level, 
attracting talented students from all over the world. 
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Both reports say that mathematics in the U.S. is 
strong, but warn that this strength is "fragile". 

One of the reasons given for this fragility is the 
decline in federal support for mathematics; iron­
ically, the NAS report counts good federal sup­
port in the past as one of the factors that has 
made mathematics in the U.S. so strong. One of the 
main themes of the NSF report is that federal sup­
port for graduate students and young researchers 
in mathematics is far below that for their coun­
terparts in the physical and biological sciences. The 
emphasis on federal support is secondary in the 
NAS report, which says that the predominant fac­
tor contributing to the strength of U.S. mathematics 
has been the support of private and public uni­
versities. In fact, in its closing sentences the NAS 
report states: "The most important safeguard of 
U.S. preeminence in mathematical research-and 
in all the sciences-is the flourishing of both pri­
vate and state research universities." 

The NSF report suggests that the low level of fed­
eral support for young people in mathematics has 
induced talented undergraduates to enter other 
fields, leading to an overall decline in recent years 
in enrollments in U.S. Ph.D. programs in math­
ematics. The NAS report presents data showing that 
U.S. mathematics Ph.D.s have lower median salaries 
than those in other sciences and engineering. Also 
contributing to the lack of appeal of mathematics 
is the anemic academic job market, coupled with 
the perception that a career in academia is the 
only path open to a mathematics Ph.D. According 
to the NSF report, this is a misperception: "With a 
reorientation of curriculum and of employment ex­
pectations, possibilities for a career outside acad­
emia are very bright for mathematically talented 
and well-trained individuals." 

The NSF report hammers away at the notion that 
mathematics must be open to taking on math­
ematical problems that arise in other fields of sci­
ence, in industry, and in society. Academic math­
ematicians come in for some criticism for being 
"insufficiently connected" to users of mathemat­
ics, though the division of universities into de­
partments, the rigidity of funding agencies, and 
lack of support from industry also take some of 
the blame. In its recommendations the report states 
that the NSF's objective should be to build an aca­
demic mathematical sciences community "that is 
both intellectually distinguished and relevant to so­
ciety," noting that the inclusion of societal rele­
vance is an "important shift in emphasis" for the 
Foundation. More specifically, the report recom­
mends that the NSF "promote interactions between 
university-based mathematical scientists and users 
of mathematics in industry, government, and uni­
versities." The report makes it clear that the NSF 
has the clout to influence mathematics in the di­
rections recommended. After presenting a graph 
that shows that the NSF holds the purse strings on 
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Foundation, March 1998. 
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Boulevard, Arlington, VA 22230; telephone 703-306-1870. 
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International Benchmarking of U.S. Mathematical Research, 
Committee on Science, Engineering, and Public Policy, Na­
tional Academy of Sciences, 1997. 

Available on the World Wide Web at: http: I I 
www2.nas.edulcosepupl. 

Order from: National Academy Press, 2101 Constitution Av­
enue, NW, Washington, DC 20418; telephone 1-800-624-6242 
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about 60 percent of all federal funds for math­
ematics research (with the remainder scattered 
among six other agencies with varying missions), 
the report notes that the Foundation has "high 
leverage in enforcing change." 

Some of the most intriguing material in the NSF 
report appears in the appendices. One is a piece 
called "Possible Trends in the Coming Decades", 
by Mikhael Gromov; it is reproduced in the "Forum" 
column of this issue of the Notices. Another ap­
pendix contains an assessment of U.S. standing in 
various subfields of mathematics. For example, 
the assessment of algebraic geometry and number 
theory states that leadership in algebraic geome­
try is shared by the U.S., Japan, and Western Eu­
rope, "with the United States having the most ac­
tive researchers." It comments that in the U.S., 
computational algebraic geometry "lacks depth, 
and leadership is held by the Europeans." It also 
notes that number theory is dominated by several 
"grand challenges," among them the Riemann Hy­
pothesis (RH). "There is renewed activity in RH," 
the appendix says, "but probably not at the depth 
needed." There are similar evaluations of eight 
other subfields: foundations, algebra and combi­
natorics, topology and geometric analysis, analy­
sis, probability, applied mathematics, computa­
tional mathematics, and statistics. 

-Allyn jackson 
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Recently Published Titles from the AMS 
Stable and Unstable Homotopy 
William G. Dwyer, University of Notre Dame, South 
Bend, IN, Steven Halperin, University of Toronto, ON, 
Canada, Richard Kane, University of Western Ontario, 
London, Canada, Stanley 0. Kochman, York University, 
Toronto, ON, Canada, Mark E. Mahowald, Northwestern 
University, Evanston, IL, and Paul S. Selick, University 
of Toronto, Scarborough, ON, Canada, Editors 
This volume presents the proceedings of workshops on 
stable homotopy theory and on unstable homotopy theory 
held at The Fields Institute as part of the homotopy program 
during the year 1996. The papers in the volume describe 
current research in the subject, and all included works were 
refereed. Rather than being a summary of work to be 
published elsewhere, each paper is the unique source for the 
new material it contains. 

The book contains current research from international 
experts in the subject area, and presents open problems with 
directions for future research. 
Fields Institute Communications, Volume 19; 1998; 316 pages; 
Hardcover; ISBN 0-8218-0824-9; List $79; Individual member $47; 
Order code F1C / 19RT88 

Supplementary Reading 

Modern Aspects of Linear 
Algebra 
S. K. Godunov, Russian Academy of Sciences, 
Novosibirsk 
This book discusses fundamental ideas of linear algebra. The 
author presents the spectral theory of nonselfadjoint matrix 
operators and matrix pencils in a finite dimensional 
Euclidean space. Statements of computational problems and 
brief descriptions of numerical algorithms, some of them 
nontraditional, are given. 

Proved in detail are classical problems that are not usually 
found in standard university courses. In particular, the mate­
rial shows the role of delicate estimates for the resolvent of 
an operator and underscores the need for the study and use 
of such estimates in numerical analysis. 
Translations of Mathematical Monographs, Volume 175; 1998; 
303 pages; Hardcover; ISBN 0-8218-0888-5; List $119; Individual 
member $71; Order code MMON0/175RT88 

Geometry, Topology, and 
Dynamics 
Fran'>ois Lalonde, University of Quebec at Montreal, 
PQ, Canada, Editor 
This volume contains the proceedings from the workshop on 
"Geometry, Topology and Dynamics" held at CRM at the 
University of Montreal. The event took place at a crucial 
time with respect to symplectic developments. During the 
previous year, Seiberg and Witten had just introduced the 
famous gauge equations. Taubes then extracted new invari­
ants that were shown to be equivalent in some sense to a 
particular form of Gromov invariants for symplectic mani­
folds in dimension 4. With Gromov's deformation theory, 
this constitutes an important advance in symplectic geom­
etry by furnishing existence criteria. 

Meanwhile, contact geometry was rapidly developing. Using 
both holomorphic arguments in symplectizations of contact 
manifolds and ad hoc topological arguments-or even gauge 
theoretic methods-several results were obtained on 3-

dimensional contact manifolds and new surprising facts 
were derived about the Bennequin-Thurston invariant. 

Furthermore, a fascinating relation exists between Hofer's 
geometry, pseudoholomorphic curves and the K -area 
recently introduced by Gromov. Finally, longstanding 
conjectures on the flux were resolved in a substantial 
number of specific cases by comparing various aspects of 
Floer-Novikov homology with Morse homology. 

The papers in this volume are written by leading experts 
and are all clear, comprehensive, and original. The work 
covers a complete range of exciting new developments in 
symplectic and contact geometries. 
CRM Proceedings & Lecture Notes, Volume 15; 1998; 148 pages; 
Softcover; ISBN 0-8218-0877-X; List $35; Individual member $21; 
Order code CRMP /15RT88 

Four-Dimensional Integrable 
Hamiltonian Systems with 
Simple Singular Points 
(Topological Aspects) 
L. M. Lerman, Research Institute for Applied 
Mathematics and Cybernetics, Nizhni Novgorod, Russia, 
and Ya. L. Umanskiy, Total System Services, Inc., 
Atlanta, GA 
The main topic of this book is the isoenergetic structure of 
the Liouville foliation generated by an integrable system 
with two degrees of freedom and the topological structure 
of the corresponding Poisson action of the group IR2 . This is 
a first step towards understanding the global dynamics of 
Hamiltonian systems and applying perturbation methods. 
Emphasis is placed on the topology of this foliation rather 
than on analytic representation. In contrast to previously 
published works in this area, here the authors consistently 
use the dynamical properties of the action to achieve their 
results. 
Translations of Mathematical Monographs, Volume 176; 1998; 
177 pages; Hardcover; ISBN 0-8218-0375-1; List $79; Individual 
member $47; Order code MMON0/176RT88 

Supplementary Reading 

Independent Study 

Algebra in Ancient and Modern 
Times 
V. S. Varadarajan, University of California, Los Angeles 
This text offers a special account of Indian work in diophan­
tine equations during the 6th through 12th centuries and 
Italian work on solutions of cubic and biquadratic equations 
from the 11th through 16th centuries. The volume traces the 
historical development of algebra and the theory of equa­
tions from ancient times to the beginning of modern algebra, 
outlining some modern themes, such as the fundamental 
theorem of algebra, Clifford algebras, and quarternions. It is 
geared toward undergraduates who have no background in 
calculus. 
This book is co-published with the Hindustan Book Agency (New 
Delhi) and is distributed worldwide, except in India, Sri Lanka, 
Bangladesh, Pakistan, and Nepal by the American Mathematical 
Society. 

Mathematical World, Volume 12; 1998; approximately 174 pages; 
Softcover; ISBN 0-8218-0989-X; List $25; All AMS members $20; Order 
code MAWRLD/12NT88 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air delivery outside of the continental U. 5., please 
include $6.50 per item. Prepayment required. Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 world­
wide. Or place your order through the AMS bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 



Mathematics People 

Dirac Medals Awarded 
The International Center for Theoretical Physics (ICTP) in 
Trieste, Italy, has awarded the 1997 Dirac Medals to PETER 
GoDDARD of the University of Cambridge and DAVID OuvE 
of the University College of Swansea. 

Goddard and Olive were recognized for "their farsighted 
and highly influential contributions to theoretical physics, 
over an extended period. [They] have contributed many cru­
cial insights that have shaped our emerging understand­
ing of string theory and have also had a far-reaching im­
pact on our understanding of four-dimensional field 
theory." 

Peter Goddard's work on quantization of the relativis­
tic string (with J. Goldstone, C. Rebbi, and C. Thorn) showed 
definitively that dual resonance models should be under­
stood as string theories. David Olive's work on spacetime 
supersymmetry of the spinning string theory (with F. 
Gliozzi and]. Scherk) made possible the whole idea of su­
perstrings, which we now understand as the most natural 
framework for supersymmetry and string theory. 

Goddard and Olive introduced key ideas about the use 
of current algebra in string theory which were very im­
portant in the subsequent discovery of attractive ways to 
incorporate spacetime gauge symmetry in string theory, 
thus making it possible for string theory to incorporate the 
standard model of particle physics. 

These discoveries, made in the years 1973-83, were 
among the most crucial steps in making possible the 'su­
perstring revolution' of 1984-85. The second superstring 
revolution of the last few years has been equally depen­
dent on pioneering insights about magnetic monopoles 
made in 1977 by Goddard, Olive, and J. Nuyts, and further 
extended by Olive and C. Montonen. Their ideas concern­
ing a dual interpretation of magnetic charge, and then 
about electric-magnetic duality in non-abelian gauge the­
ory, were way ahead of their time and proved to have a far­
reaching importance, which we are only now beginning to 
understand, in governing the dynamics of four-dimen­
sional field theory and of superstring theory. 

The ICTP instituted the Paul Adrien Maurice Dirac Medals 
in 1985. These medals are awarded yearly for contributions 
to theoretical physics and mathematics. The announcement 

is made on P. A. M. Dirac's birthday (August 8), and the 
awarding ceremony takes place at a later date at the ICTP. 
The medalists also receive a check for $5,000. 

An international committee of distinguished scientists 
selects the winners from among nominated candidates. The 
committee invites nominations from anyone working in the 
areas of theoretical physics or mathematics. (The Dirac 
Medal is not awarded to Nobel Prize or Wolf Foundation 
Prize winners.) For information, consult the ICTP Web site, 
http:/ /www.ictp.trieste.it. 

-ICTP press release 

Ferran Sunyer i Balaguer Prize 
Awarded 
The Institut d'Estudis Catalans has awarded the sixth Fer­
ran Sunyer i Balaguer Prize to JuAN ]. MoRALES Ruiz of the 
Universitat Politecnica de Catalunya for his monograph en­
titled Differential Galois Theory and Non-integrability of 
Hamiltonian Systems. The monograph is devoted to the con­
nection between the two topics mentioned in the title: dif­
ferential Galois theory and integrability of Hamiltonian 
systems. The main point is the relation between integra­
bility in the Liouville-Arnold sense of a Hamiltonian sys­
tem and the Galois differential integrability of the associ­
ated variational equations. 

The prize consists of 1,800,000 pesetas (approximately 
$12,400). According to the terms of the prize, the mono­
graph will be published in the Birkhauser series Progress 
in Mathematics. The Ferran Sunyer i Balaguer Prize is 
awarded each year to a mathematical monograph of an ex­
pository nature presenting the latest developments in an 
active area of mathematics research in which the author(s) 
has (have) made important contributions. 

Note: For information on how to submit manuscripts for 
consideration for the prize, see the "Mathematics Oppor­
tunities" section in this issue of the Notices. 

-from Institut d'Estudis Catalans announcement 
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Parzen Prize Awarded 
The 1998 Emanuel and Carol Parzen Prize for Statistical 
Innovation has been awarded to BRADLEY EFRON of Stan­
ford University for "outstanding and influential innovations 
and breakthroughs in theoretical research in mathemati­
cal statistics, and effective applications of theoretical re­
search. Professor Efron has made many pioneering fun­
damental contributions to bootstrap and computer 
intensive statistical methods, empirical Bayes methods, 
survival analysis, clinical trials, differential geometry, like­
lihood theory, and survey sampling." 

The Par zen Prize is awarded in even-numbered years by 
the Department of Statistics at Texas A&M University. It is 
awarded to North American statisticians who have made 
outstanding and influential contributions to the develop­
ment of applicable and innovative statistical methods. The 
1998 Parzen Prize Committee members were: David 
Brillinger, Herman Chernoff, Joe Newton, Grace Wahba, 
and Marvin Zelen. 

Nominations for the year 2000 Parzen Prize should be 
submitted (by October 1, 1999) to H.]. Newton, Department 
of Statistics, Texas A&M University, College Station, TX 
77843-3143. 

- Department of Statistics, 
Texas A&M University announcement 

National Academy of 
Engineering Elections 
The National Academy of Engineering has announced the 
election of 84 new members and 7 foreign associates. 
Among those elected were ARTHUR M. GEOFFRION of the Uni­
versity of California, Los Angeles; EDWARD ]. McCLUSKEY of 
Stanford University; RoBERT J. McEuECE of the California In­
stitute of Technology; DAVID MIDDLETON, an independent 
consultant in New York City; NEIL}. A SLOANE, of AT&T Lab­
oratories; and MARY F. WHEELER, of the University of Texas, 
Austin. 

-National Academy of Engineering announcement 

Karp Receives Harvey Prize 
RICHARD KARP of the University of Washington has been 
awarded this year's Harvey Prize by the Technion-Israel In­
stitute of Technology for his outstanding contributions to 
the field of computer science. The prize comes with a cash 
award of $35,000 and the opportunity to lecture at the Tech­
nion. 

The Harvey Prize was established in 1972 by the late 
Leo M. Harvey of Los Angeles, a supporter of the Ameri­
can Technion Society, the support organization for the 
Technion in the United States. The prize honors major 
contributions to human progress in science, technology, 
literature of the Middle East, and the advancement of peace 

Mathematics People 

in the Middle East. The fund has been maintained by his 
son, Homer, and the Harvey family. Three Harvey Laure­
ates have received the Nobel Prize since 1990. 

-from news release of the American Society for 
Technion-Israel Institute of Technology 

Visiting Mathematicians 
(Supplementary List) 

Mathematicians visiting other institutions during the 
1998- 2000 academic years were listed in the June/July 1998 
issue of the Notices, pp. 730-731. The following is an up­
date to that list (home country is listed in parentheses). 

VICTOR GuBA (Russia), Vanderbilt University, Algebra, 
Group Theory, 1/99-5/99. 

ERVIN GYORI (Hungary), Vanderbilt University, Graph The­
ory, 1/99- 5/99. 

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

UWE F. MAYER (Germany), Vanderbilt University, Partial Dif­
ferential Equations, Differential Geometry, 5/98-8/98. 

LASS! PAIVARINTA (Finland), University of Delaware, In­
verse Problems, 9/98- 1/99. 

RoLAND PoTTHAST (Germany), University of Delaware, In­
verse Problems, 10/98- 11/98. 

HENDA SwART (South Africa), Vanderbilt University, Graph 
Theory, 9/98- 12/98. 

}OHN SWART (South Africa), Vanderbilt University, Dif­
ferential Equations, 9/98- 12/98. 

Awo URSINI (Italy), Vanderbilt University, Algebra, 
9/98-9/98. 

Deaths 
HELEN E. CLARKSON, of Omaha, Nebraska, died on April 20, 
1998. Born on January 11, 1914, she was a member of the 
Society for 60 years. 

BERNARD DwoRK, of Princeton University, died on May 9, 
1998. Born on May 27, 1923, he was a member of the So­
ciety for 48 years. 

}AMES R. C. LEITZEL, of the University of New Hampshire, 
died on February 25, 1998. Born on May 27, 1936, he was 
a member of the Society for 38 years. 

MICHIO SuzuKI, of the University of Illinois at Urbana­
Champaign, died on May 31, 1998. Born on October 2, 
1926, he was a member of the Society for 44 years. 
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Mathematics Opportunities 

News from the Institute for 
Mathematics and its 
Applications 
University of Minnesota 
The 1998-99 program at the IMA will be Mathematics in 
Biology. The fall 1998 term will be devoted to the topic, 
Theoretical Problems in Developmental Biology and Im­
munology. 

The program will kick off with a tutorial on Math­
ematical and Computational Issues in Pattern Formation 
(September 3-4, 1998), an introduction to the two back-to­
hack workshops on developmental biology. It will be fol­
lowed by the workshop Pattern Formation and Morpho­
genesis: The Basic Process (September 8-12, 1998). 

Pattern formation and morphogenesis in developmen­
tal biology involves the spatia-temporal coordination of 
growth, cell-cell signaling, tissue movement, gene expres­
sion, and cell determination. The meeting will bring together 
leading theoreticians from the mathematical and biologi­
cal communities. The mathematical problems to be dis­
cussed include: how patterns are generated reliably in the 
face of biological variation, the long-term behavior of 
chemotaxis equations, and how one incorporates infor­
mation about the microscopic behavior of individual cells 
into a macroscopic continuum description. Computational 
aspects that arise include effective methods for comput­
ing solutions of systems of reaction diffusion (RD) equa­
tions or coupled RD/fluid problems in three space di­
mensions, and the numerical bifurcation analysis of 
systems of partial differential equations. 

The companion workshop Pattern Formation and Mor­
phogenesis: Model Systems will be held September 14-18, 
1998. This workshop emphasizes the modeling of com­
plicated biological systems, the qualitative and numerical 
analysis of the resulting model equations, and the inter­
pretation and modification of models in the light of ex­
perimental data. The mathematical topics that arise in 
these models include dynamical systems theory, partial dif­
ferential equations, and large-scale numerical simulations. 
The breadth of model systems involved should lead to ex­
tensive cross-fertilization between these areas, encourage 
new collaborations, and provide new problems in model­
ing and mathematical analysis. 

The immunology portion of the fall program will get 
under way with a tutorial on Immunology, Cell Signaling, 
the Physiology of the Immune System, and the Dynam­
ics of the !m.T.une Response (October 8-9, 1998). Lectures 
will be given on cell signaling, the physiology of the im­
mune system, and the dynamics of the immune response 
in order to provide mathematicians with sufficient back­
ground to participate effectively in the workshop Immune 
System Modeling and Cell Signaling (October 12- 16, 1998). 
The general goal of this workshop will be to bring together 
immune system theorists and experimental immunolo­
gists with mathematicians who can become stimulated in 
this exciting and important area and who may be able to 
make an impact by contributing new methods and tools 
of analysis. Participants will consider how cells of the im­
mune system receive and send signals and will then focus 
on questions concerning the dynamics of interactions 
among B cells, T tells, and antigen presenting cells, and the 
regulation of these populations. Events occurring during 
immune responses will also be examined, including the for­
mation of spatial structures, such as germinal centers, as 
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well as problems dealing with somatic mutation and affin­
ity maturation. The mathematics employed involves sys­
tems of nonlinear ordinary differential equations, partial 
differential equations, cellular automata, stochastic 
processes, and computer simulation. 

During October 19-23, 1998, the IMA will offer a Period 
of Concentration: Forging an Appropriate Immune Re­
sponse as a Problem in Distributed Artificial Intelligence. 
How are the vast collections of cells and molecules that com­
prise the immune system organized to provide appropri­
ate responses (selected from an extensive set of possible 
responses) to the wide variety of evolving pathogens that 
attack the organism during its lifetime? It is the premise 
of this workshop that the "response choice" problem and 
its solution in natural immune systems can usefully be 
viewed as an example of bottom-up and distributed arti­
ficial intelligence. Relevant concepts of artificial intelli­
gence and computer science will be presented, with ex­
amples of their application. One important example 
concerns computer security against "viruses" and other in­
trusions, for here the interaction of immunology and com­
puter science has already begun to prove fruitful. This 
workshop should be mutually beneficial for computer sci­
entists as well as experimental and theoretical immunol­
ogists. 

The last workshop of the fall term will be Dynamics and 
Control of AIDS (November 9-13, 1998). HIVinfection and 
AIDS are among the major unresolved health problems in 
this century. Mathematics can serve as an important tool 
in improving our understanding of the dynamics of this 
disease. This workshop will focus on modeling HIV dy­
namics and the interaction of HIV with the immune sys­
tem. Also, some issues of disease spread at the population 
level will be examined. Large numbers of cells and organ­
isms and long time scales make differential equations the 
appropriate and primary tool used to study these phe­
nomena. Delay equations, simulations, and stochastic mod­
els also play a role. 

The winter term will be devoted to Mathematical Prob­
lems in Physiology. More detailed descriptions of the win­
ter 1999 program are expected to appear in a future issue 
of Notices. 

For more information about this program or about IMA 
activities in general and how to register, contact the IMA 
by e-mail: staff@i rna. urnn. edu or through the World Wide 
Web (http: I lwww. i rna. urnn. edul). 

-IMA announcement 

CAREER/PECASE Program 
Guidelines on Web 
Program Guidelines for the National Science Foundation 
(NSF) CAREERIPECASE programs are now available on the 
World Wide Web. The new CAREER program announcement 
can be found at http:llwww.nsf.govlcgi-binl 
getpub?nsf98103l. The announcement number, NSF98-
103, replaces NSF 97-87 and appears only on the Web. 

Mathematics Opportunities 

The CAREER program is intended for the support of ex-. 
cellent proposals from junior faculty who combine strong 
research activity with a genuine and substantive involve­
ment in education. Proposals will be evaluated on the basis 
of both research and education. Proposal requests should 
be submitted for NSF support totaling at least $200,000 and 
for an award duration of at least four, but not more than 
five, years. The deadline is july 22, 1998. 

Beginning in 1997, NSF will select from the most meri­
torious awardees supported by the CAREER program nom­
inees for the Presidential Early Career Awards for Scien­
tists and Engineers (PECASE). PECASE awards recognize 
outstanding scientists and engineers who, early in their ca­
reers, show exceptional potential for leadership at the 
frontiers of knowledge. This presidential award is the high­
est honor bestowed by the United States government on 
scientists and engineers beginning their independent ca­
reers. 

It is expected that the Division of Mathematical Sci­
ences (DMS) will make a small number of CAREER awards. 
In each of the previous two years, FY 97 and FY 98, four 
awards were made. The division continues to encourage pro­
posals to its "traditional" research grant programs that in­
tegrate research and education activity or that have sig­
nificant education components. Applicants are encouraged 
to confer with program directors. 

A home page for CAREER and PECASE has been created 
at http: I lwww. nsf. gov lhomelcrssprgrnlcareer 1. Be­
fore preparing a CAREER proposal, applicants are strongly 
encouraged to refer to the CAREER "Frequently Asked 
Questions (FAQ)" document (CAREER-FAQ), available on the 
CAREER Web page. The mailing address for the NSF is Na­
tional Science Foundation, 4201 Wilson Boulevard, Ar­
lington, VA 22230. The telephone number for the DMS is 
703-306-1870. 

-National Science Foundation announcement 

Ferran Sunyer i Balaguer Prize 
Each year the Institut d'Estudis Catalans awards the Fer­
ran Sunyer i Balaguer Prize. This prize honors the mem­
ory 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 math­
ematical monograph of an expository nature presenting the 
latest developments in an active area of research in math­
ematics in which the author(s) has (have) made important 
contributions. The prize of 1,800,000 pesetas (approxi­
mately $12,400) is provided by the Ferran Sunyer i Bala­
guer Foundation. Authors are invited to submit their man­
uscripts for consideration for the prize. 

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

The winner of the prize will be proposed by the Scien­
tific Committee, consisting of: Friedrich Hirzebruch, Max­
Planck-Institut fur Mathematik, Bonn; Paul Malliavin, Uni­
versite de Paris VI; Joseph Oesterle, Universite de Paris VI; 
Joan Sola Morales, Universitat Politecnica de Catalunya; and 
Alan Weinstein, University of California, Berkeley. 

Manuscripts should be typeset in TEX. Authors should 
send a hard copy and two disks with .dvi and PostScript 
files together with a submission letter to: Institut d'Es­
tudis Catalans, Apartat 50, 08193 Bellaterra, Spain; e-mail: 
crm@crm. es. This material should be sent before Decem­
ber 5, 1998. The name of the prize winner will be an­
nounced in Barcelona in April1999. For further informa­
tion on the Ferran Sunyer i Balaguer Foundation, consult 
the Web site http: I I c rm. esli nfolffsb. htm. 

Note: An announcement of this year's winner of the 
Ferran Sunyer i Balaguer Prize appears in the "Mathemat­
ics People" section in this issue of the Notices. 

-from Institut d'Estudis Catalans announcement 

Editor's Note: Birkhauser Basel confirms that it will pub­
lish the prize-winning book. 

Deadlines and Target Dates at 
the NSF 
The Division of Mathematical Sciences (DMS) of the National 
Science Foundation has a number of programs in support 
of mathematical sciences research and education. Listed 
below are the names of programs having deadlines or tar­
get dates coming up in the next several months. 

July 22, 1998 (deadline): Faculty Early Career Develop­
ment (CAREER) Program 

September 1, 1998 (deadline): Grants for Vertical Inte­
gration of Research and Education (VIGRE) 

September 15, 1998 (deadline): Research Experiences for 
Undergraduates Sites (send inquiries to: reu. dms@nsf. gov) 

October 10, 1998 (target date): Algebra & Number The­
ory 

October 10, 1998 (target date): Analysis 
October 17, 1998 (deadline): Mathematical Sciences Post­

doctoral Research Fellowships (send inquires to: 
msprf@nsf. gov) 

November 7, 1998 (target date): Applied Mathematics (ex-
cluding Mathematical Biology) 

November 7, 1998 (target date): Statistics & Probability 
November 7, 1998 (target date): Geometric Analysis 
November 7, 1998 (target date): Topology&Foundations 
November 13, 1998 (deadline): University-Industry Co-

operative Research Programs in the Mathematical Sciences 
November 23, 1998 (full proposal deadline): 1998 Com­

petition for Integrative Graduate Education and Research 
Training (IGERT) 

December 4, 1998 (target date): Computational Math­
ematics 

December 4, 1998 (target date): Mathematical Biology 
December 9, 1998 (deadline): Professional Opportuni­

ties for Women in Research and Education (POWRE) 
February 1, 1999 (full proposal deadline): Knowledge and 

Distributed Intelligence 
February 20, 1999 (deadline): Scientific Computing Re­

search Equipment for the Mathematical Sciences 
April15, 1999 (preproposal deadline) and September 7, 

1999 (full proposal deadline): 1999 Competition for Inte­
grative Graduate Education and Research Training (IGERT) 

Proposals for Conferences, Workshops, and Special 
Years that are submitted to the Statistics program or to the 
Topology & Foundations program can be sent at any time. 
However, proposals for these activities that are submitted 
to all other DMS programs (Analysis, Algebra & Number The­
ory, Applied Mathematics, Computational Mathematics, 
and Geometric Analysis) must be submitted according to 
the target dates for those programs. Proposals for sup­
plements for Research Experiences for Undergraduates 
may be submitted at any time. 

For further information consult the DMS Web site at 
http :I lwww. nsf. govlmpsldmsl. The mailing address is 
Division of Mathematical Sciences, National Science Foun­
dation, Room 102 5, 4201 Wilson Boulevard, Arlington, VA 
22230. The telephone number is 703-306-1870. 

-DMS 

AWM Workshops for Women 
Graduate Students and 
Post docs 
Over the past nine years the Association for Women in Math­
ematics (A WM) has held a series of workshops for women 
graduate students and recent Ph.D.s in conjunction with 
major mathematics meetings. 

The next A WM workshop to be held in conjunction with 
the annual Joint Mathematics Meetings will be in San An­
tonio, Texas, January 13-16, 1999. The workshop will be 
held on Saturday, January 16, 1999, with an introductory 
dinner on Thursday evening, January 14, 1999. 

Twenty women will be selected in advance of the work­
shop to present their work; the selected graduate students 
will present posters, and the postdocs will give 20-minute 
talks. A WM will offer funding for travel and two days' sub­
sistence for the selected participants. The workshop will 
also include a panel discussion on issues of career devel­
opment, a luncheon, and a dinner with a discussion period. 
Participants will have the opportunity to meet with other 
women mathematicians at all stages of their careers. All 
mathematicians (female and male) are invited to attend the 
program. Departments are urged to help graduate stu­
dents and postdocs who do not receive funding to obtain 
some institutional support to attend the workshop and the 
associated meetings. 

The A WM also seeks volunteers to lead discussion 
groups and to act as mentors for workshop participants. 
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People interested in volunteering, should contact the 
AWM office. 

Applications are welcome from graduate students who 
have made substantial progress toward their theses and 
from women who have received their Ph.D.s within ap­
proximately the last five years. (The word "postdocs" refers 
to recent Ph.D.s, whether or not they currently hold a post­
doctoral or other academic position.) Women with grants 
or other sources of support are still welcome to apply. All 
non-U.S. citizens must have a current U.S. address. All ap­
plications should include a curriculum vitae, a concise de­
scription of research (2-3 pages), and a title of the proposed 
talk/poster. All applications should also include at least one 
letter of recommendation; in particular, graduate students 
should include a letter of recommendation from their the­
sis advisors. Nominations by other mathematicians (along 
with the information described above) are also welcome. 

Send five complete copies of the application materials 
(including the cover letter) to: Workshop Selection Com­
mittee, Association for Women in Mathematics, 4114 Com­
puter & Space Sciences Building, University of Maryland, 
College Park, Maryland 20742-2461. For further informa­
tion contact the AWM by telephone at 301-405-7892 or by 
e-mail at awm@math. umd. edu. Applications via e-mail or fax 
are not acceptable. 

Applications must be received by September 1, 1998. 

-A VVM announcement 

AMERICAN MATHEMATICAL SOCIETY 

Geotnetry and 
Topology 

Lie Groups and 
Subsemigroups with 
Surjective 
Exponential Function 
Karl H. Hofmann, Technische 
Hochschule Darmstadt, Germany, 
and Wolfgang A. F. Ruppert, 
University of Vienna, Austria 
In the structure theory of real Lie 

groups, there is still information lacking about the exponen­
tial function. Most notably, there are no general necessary and 
sufficient conditions for the exponential function to be surjec­
tive. It is surprising that for subsemigroups of Lie groups, the 
question of the surjectivity of the exponential function can be 
answered. Under natural reductions setting aside the "group 
part" of the problem, subsemigroups of Lie groups with 
surjective exponential function are completely classified and 
explicitly constructed in this memoir. There are fewer than 
one would think and the proofs are harder than one would 
expect, requiring some innovative twists. The main protago­
nists on the scene are SL(2 R) and its universal covering 
group, almost abelian solvable Lie groups (i.e., vector groups 
extended by homotheties), and compact Lie groups. 
Memoirs of the American Mathematical Society, Volume 130, 
Number 618; 1997; 174 pages; Softcover; ISBN 0-8218-0641-6; List $45; 
Individual member $27; Order code MEM0/130/618NA 

Ma~;~,;~~~~es nf Riemannian 
lose Geodesic flows 

Are integrable 

Two Classes of 
Riemannian 
Manifolds Whose 
Geodesic Flows Are 
Integrable 
Kazuyoshi Kiyohara, The 
Mathematical Society of Japan, Tokyo 
Two classes of manifolds whose geodesic 
flows are integrable are defined, and 

their global structures are investigated. They are called 
Liouville manifolds and Kahler-Liouville manifolds respec­
tively. In each case, the author finds several invariants with 
which they are partly classified. The classification indicates, 
in particular, that these classes contain many new examples 
of manifolds with integrable geodesic flow. 
Memoirs of the American Mathematical Society, Volume 130, 
Number 619; 1997; 143 pages; Softcover; ISBN 0-8218-0640-8; List $41; 
Individual member $25; Order code MEM0/130/619NA 

All prices subject to change. Charges for delivery <Ire $3.00 per order. For optional air 
delivery outside of the continental U. 5., please include $6.50 per item. Prt>paymt>uf rt>q11ired. 
Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401 -455-4046 or call toll free 1-800-321·4AMS (4267) in 
the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 
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For Your Information 

Call for Nominations for AWM 
Schafer Prize 
The Executive Committee of the Association for Women in 
Mathematics (AWM) calls for nominations for the Alice T. 
Schafer Mathematics Prize to be awarded to an under­
graduate woman for excellence in mathematics. All mem­
bers of the mathematical community are invited to submit 
nominations for the prize. A nominee may be at any level 
in her undergraduate career and must either be a U.S. cit­
izen or have a school address in the U.S. 

The Schafer Prize was established in 1990 by the Exec­
utive Committee of the AWM and is named for former 
AWM president and one of its founding members, Alice T. 
Schafer, who has contributed a great deal to women in math­
ematics throughout her career. 

The ninth annual Schafer Prize will be awarded at the 
Joint Prize Session at the Joint Mathematics Meetings in San 
Antonio, Texas, January 1999. 

The letters of nomination should include, but not be lim­
ited to, an evaluation of the nominee(s) based on the fol­
lowing criteria: quality of performance in advanced math­
ematics courses and special programs, demonstration of 
real interest in mathematics, ability for independent work 
in mathematics, and performance in mathematical com­
petitions at the local or national level, if any. 

Supporting materials (e.g., reports from summer work 
using mathematics, copies of talks given by members of 
student chapters, transcripts, etc.) should be enclosed with 
the nomination. 

Send five complete copies of nominations for this award 
to: The Alice T. Schafer Award Selection Committee, As­
sociation for Women in Mathematics, 4114 Computer & 
Space Sciences Building, University of Maryland, College 
Park, Maryland 20742-2461. For further information con­
tact the AWM by telephone at 301-405-7892 or by e-mail 

at awm@math. umd. edu. Nominations via e-mail or fax are 
not acceptable. 

The nomination deadline is September 15, 1998. 

-AliVM announcement 

Correction 
The May 1998 issue of the Notices carried an announcement 
about Andrew Wiles receiving the King Faisal International 
Prize for Science. The announcement incorrectly stated that 
Wiles received the award in a ceremony in Saudi Arabia on 
January 6. The prize was announced on that date; the cer­
emony took place in March. In addition, the listing of 
Wiles's honors omitted one: he received the Ostrowski 
Prize in 1996. 

About the Cover 
This month's cover celebrates the upcoming In­

ternational Congress of Mathematicians 1998, to be 
held August 18-27 in Berlin, Germany. The Con­
gress is the venue for the presentation of the Fields 
Medals, the highest honor in mathematics. The cover 
collage shows the front and back of the Fields Medal, 
surrounded by the medalists from the past three 
Congresses. Clockwise from top left are: Simon 
Donaldson, Gerd Faltings, Michael Freedman (Berke­
ley, 1986); Vladimir Drinfeld, Shigefumi Mori, 
Vaughan Jones, Edward Witten (Kyoto, 1990); Pierre­
Louis Lions, Jean Bourgain, Jean-Christophe Yoc­
coz, Efim Zelmanov (Zurich, 1994). A future issue of 
the Notices will carry information about the Fields 
Medalists honored at ICM-98. 
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Analysis 
Geometric Analysis and 
the Calculus of Variations 
for Stefan Hildebrandt 
Jiirgen Jost, Editor 

This text is dedicated to S. Hildebrandt on his 
60th birthday and includes current works by 
his students, colleagues, and friends. 

After fleeing East Germany in 1958, 
Hildebrandt met again his former academic 
teacher Ernst Holder in Mainz. This reunion 
allowed Hildebrandt to continue his mathe­
matics education, which was based on the 
Liepzig tradition of mathematical analysis of 
L. Lichenstein, 0. Holder (father of Ernst), 
E. Hop£, and others. 

A frequent visitor at the Courant Institute in New York during the 
time at which the regularity theory for elliptic systems and minimal 
surfaces were prominent research topics, Hildebrandt formed lasting 
friendships with other brilliant analysts of his generation: 
Rabinowitz, Trudinger, Wente, and Widman. 

At Courant, he also met the grand masters of the time: Courant, 
Lewy, Moser, and Nirenberg. In the 30s, when Douglas, Rad6, and 
Courant founded the modern theory of minimal surfaces, the ques­
tion of boundary regularity for minimal surfaces remained unsettled. 
Hildebrant achieved a complete solution of the problem. His result 
not only completed the classical theory, but also was a basis for 
subsequent new developments. The result brought Hildebrandt 
immediate fame. He was made a full professor in Mainz in 1967 and 
in Bonn in 1970. This theorem was only the first in an impressive 
series of fundamental results by Hildebrandt on various geometri­
cally defined variational problems. 

His contributions continued to be fundamental for later research. He 
achieved a lasting and formative influence on the geometric calculus 
of variations through his scientific contributions, and also through 
his direction of several research projects at the German Research 
Foundation (OFG) and his systematic education and support of a 
younger generation of German analysts. This book is a compilation 
of contributed works by those who wish to express their gratitude 
for the generous support Hildebrandt provided. 
International Press publications are distributed worldwide, except in japan, by 
the American Mathematical Society. 

International Press; 1996; 383 pages; Hardcover; ISBN 1-57146-037-3; List $42; 
All AMS members $34; Order code INPR/26NA 

Tsing Hua Lectures on Geometry & 
Analysis 
Shing-Tung Yau, Harvard University, Cambridge, MA, 
Editor 
This book presents lectures given during a seminar organized by 
S.-T. Yau at Tsing Hua University (Taiwan). Included are lectures by 
experts in the field and students who studied under Yau. Contribu­
tions by guest lecturers and students made this a lively and 
successful seminar. 
International Press publications are distributed worldwide, except in japan, by 
the American Mathematical Society. 

International Press; 1997; 322 pages; 
Hardcover; ISBN 1-57146-042-X; List $42; 
All AMS members $34; Order code 
INPR/25NA 

AMERICAN MATHEMATICAL SOCIETY 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air 
delivery outside of the continental U. S., please include $6.50 per item. Prepayment required. 
Order from: American Mathematical Society, P 0. Box 5904, Boston, MA 02206-5904, 
USA For credit card orders, fax 1-401-455-4046 or call toll free 1-800-32.1~4AMS (4267) in 
the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org / bookstore. Residents of Canada, please include 7% GST 

FromtheAMS 

List of Candidates for 1998 
AMS Election 

Vice-President 

James G. Arthur 
James Serrin 

Trustee 

Hyman Bass 
Linda Keen 

Member-at-large ofthe Council 

Jonathan M. Borwein 
Haim Brezis 
Robert Fefferman 
Robert M. Hardt 
Gloria Hewitt 
Roger Howe 
Anatole Katok 
Donald G. Saari 
Tatiana Toro 
Nolan Wallach 

Nominating Committee 

William Browder 
Philip Hanlon 
Robert M. Hardt 
Lisa Claire Jeffrey 
Douglas Lind 
Henri Moscovici 
Marc Rieffel 

Editorial Boards Committee 

George E. Andrews 
William Helton 
Krystyna Kuperberg 
Efim Zelmanov 
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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/ 

profession/ 
employ.html), 

fill in the answers which 
apply to all of your 

academic applications. 
Make photocopies. 

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

on top of your applica­
tion materials. 

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

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

JCEO Recommendations 
for Professional 
Standards in Hiring 
Practices 

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

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

The ]CEO 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 june 1998 Home Phone 

e-mail Address 

Current Institutional Affiliation Work Phone 

Highest Degree and Source ______________________ _ 

Year of Ph.D. (optional) 

Ph.D.Advisor __________________________ _ 

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

Indicate the mathematical subject area(s) in which you have done research using, i( applicable, the 1991 
Mathematics Subject Classification printed on the back o( this form. I( 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 o(your current research interests (e.g. finite group actions on (our-manifolds). 
Avoid special mathematical symbols and please do not write outside o( the boxed area. 

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

University or Company _________________________ _ 

Position Title Dates ________ __ 

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

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

·o Yes D No If yes, please check the appropriate boxes. 

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

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

o ________________________________________________________ _ 
o ________________________________________________________ _ 
0 ___________________________________________________________ __ 

0 ___________________________________________________________ __ 



00 General 
01 History and biography 
03 Logic and foundations 
04 Set theory 
05 Combinatorics 
06 Order, lattices, ordered algebraic structures 
08 General mathematical systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra, matrix theory 
16 Associative rings and algebras 
17 Nonassociative rings and algebras 
18 Category theory, homological algebra 
19 K-theory 
20 Group theory and generalizations 
22 Topological groups, Lie groups 
26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 
33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 
45 Integral equations 
46 Functional analysis 
47 Operator theory 
49 Calculus of variations, optimal control 
51 Geometry 

1991 
Mathematics 
Subject 
Classification 

52 Convex and discrete geometry 
53 Differential geometry 
54 General topology 
55 Algebraic topology 
57 Manifolds and cell complexes 
58 Global analysis, analysis on manifolds 
60 Probability theory and stochastic processes 
62 Statistics 
65 Numerical analysis 
68 Computer science 
70 Mechanics of particles and systems 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 
86 Geophysics 
90 Economics, operations research, programming, games 
92 Biology and other natural sciences, behavioral 

sciences 
93 Systems theory, control 
94 Information and communication, circuits 



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

Upcoming Deadlines 
August 15, 1998: Deadlines for ap­

plications for NRC Associateship Pro­
grams. Information available at the 
Web site http: I I rap. nas. edul. 

September 15, 1998: Deadline for 
nominations for candidates for Sloan 
Research Fellowships in Mathemat­
ics. For information write Sloan Re­
search Fellowships, Alfred P. Sloan 
Foundation, 630 Fifth Avenue-Suite 
2550, New York, NY 10111 . World 
Wide Web: http: I lwww. sloan. orgl. 

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

December 1, 1998: Deadline for 
applications for fellowship opportu­
nities in Asia offered by the NSF. 
World Wide Web: http: I lwww. 
twics.coml~nsftokyolhome.html 
or by e-mail: JKPi nfo@nsf. gov. 

AUGUST 1998 

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

AMS Ethical Guidelines 
june 1995, p. 694 

AMS officers and committee mem­
bers 
September 1997, p. 972 

Board on Mathematical Sciences 
and Staff 
May 1998, p. 632 

Bylaws of the American Math­
ematical Society 
November 1997, p. 1339 

Classification of degree-granting 
departments of mathematics 
january 1997, p. 48 

Mathematical Sciences Education 
Board and Staff 
May 1998, p. 632 

Mathematics Research Institutes 
contact information 
May 1997, p. 598 

National Science Board of NSF 
November 1996, p. 1380 
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Reference 

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

Officers of the Society 1997 and 
1998 (Council, Executive Commit­
tee, Publications Committees, Board 
of Trustees) 
May 1998, p. 62 5 

Program officers for federal fund­
ing agencies (DoD, DoE, NSF) 
October 1997, pp. 1150-1151 
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~~ KLUWER ACADEMIC PUBLISHERS 
-~ 101 PhilipDrive • Norweli,MA. 01061 • Phone(781)871-6600 • Fax(781)871-6528 

THE RAMANUJAN JOURNAL 
An International Journal Devoted to the Areas of 
Mathematics Influenced by Ramanujan 
Editor-in-Chief· 
Krishnaswami Alladi, 
University of Florida 
Coordinating Editor: 
Bruce Berndt, University of lllinpis 
Frank Garvan, University of Florida 

\'. 
The Ramanujan Journat~~~lish~s origi­
nal paper.~ ibf t~~Ng}ie~~.gu;~lity ~Ii' all ar­

e~;~f~~tliema~~1i~flll;~~cdd b~ Srinivasa 
RaitlantlJan. Bts, remarkable dtscovenes 

-,", '.., _,,,_ '- "/ 
have, m'ade•. a great impact on several 
bran~J:!ys ofJmathematics, revealing deep 
and fu~damental connections. 

The Ramanujan Journal is indexed/ab-
stracted in Science Citation Index; Social Sciences Citation Index; Cur­
rent Contents ; Mathematical Reviews ; Zentralblatt fiir Mathematik/Math­
ematics Abstracts; MATH; CompactMATH 

Subscription Information: 
1998, Volume 2 (4 issues), ISSN 1382-4090 
Subscription rate: $236.00 
Individuals may subscribe at the reduced rate of: $85.00 
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a New Book Series. . . 
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First in th~''series . .. 

ANALYTIC AND ELEMENTARY 
NUMBER THEORY 

A tribute to Mathematical Legend Paul Erdos 
1998 296 pp. Hardbound 

ALGEBRAS AND 
REPRESENTATION 
THEORY 
Editors-in-Chief: 
A. Verschoren, University of 
Antwerp, Belgium 
Y.A. Drozd, Kiev Taras 
Shevchenko University, Ukraine 

and 

Algebras and Representation 'Fheory 
will publish carefully refereed papers 
relating, in its broadest sep.~e, t~ the 
structure . and representation tht ory 
of algebf;ifs , iqqi!lJi~,,d~; alg~bias 
ani:(§uRer~.lg~th:~; , rihgs "Jf differential ooerators, group rings and (• ... ~ \; " ,..:r ~! ~ · ... 

alge,bra~ , :O-* -illgebras and Hopf algebras (with particular emphasis v, ""' -~ ,,_"' 
on qpantum.;;groups). 

\~\. 

Subs~~iption Information: 
1998, Volume I (4 issues), ISSN 1386-923X 
Subscription rate: $244.00 
Individuals may subscribe at the reduced rate of: $140.00 

ORDER 
A Journal on the Theory 
of Ordered Sets and its 
Applications 
Editor: W. T. Trotter 
Arizona State University 

Order is a specialist journal devoted 
to the theory of order and its applica­
tions. It is an authoritative forum on 
new and important developments in 
the subject, especially those with ap­
plications to computer science and operations research . 

Order is indexed/abstracted by Mathematical Reviews; Zentralblatt 
fiir Mathematik/Mathematics Abstracts; Annales Sc. Univ. de Jasy; 
SciSearch; Research Alert; CompuMath Citation Index; PASCAL 
Database; Current Mathematical Publications; MathSci; INSPEC; 
MATH; CompactMATH; Inspec Database; Computer Abstracts 

Subscription Information: 
1998, Volume 15 (4 issues), ISSN 0167-8094 
Subscription rate: $282.50 
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September 1998 

'' 14-1 ?Constraint Programming and Large 
Scale Discrete Optimization, DIMACS Cen­
ter, Rutgers University, Piscataway, New 
Jersey. 
Organizers: E. C. Freuder, e-mail: ecf@cs. 
unh. edu and R.]. Wallace, e-mail: rjw@cs. 
unh. edu, Univ. of New Hampshire. 
Interests: The workshop is interested in 
all aspects of constraint programming re­
lated to large scale discrete optimization, 
including contributions from artificial intel­
ligence, discrete mathematics, operations 
research, and programming languages. It 
is interested in both theory and practice. 
Optimization should be taken broadly to 
include, for example, optimization in the 
presence of uncertainty or change. 
Contacts: For participation, cop@cs. unh. 
edu. 
Local Arrangements: P. Pravato, DIMACS 
Center, pravato@dimacs. rutgers. edu, tel: 
732-445-5929. 
Information: http: I I dimacs. rutgers. 
eduiWorkshopsiConstraintProgl. 

October 1998 

'' 30-November 1 Midwest Partial Differ­
ential Equations Seminar, University of 
Illinois at Chicago, Chicago, Illinois. 

Focus: The Midwest PDE Seminar is a semi­
annual meeting on recent devlopments in 
partial differential equations. 
Organizers: ]. Lewis, (j lewis@uic. edu), 
and D. Tartakoff, (dst@uic. edu). 
Speakers: Invited speakers include A. Bove, 
D. Catlin, ]. P. D'Angelo, G. Francsics, 
N. Hanges, ]. ]. Kahn, L. Nirenberg, F. Reitich, 
and F. Treves. 
Information: Support for graduate stu­
dents is available. For infomation contact 
j lewis@uic. edu or see the Midwest PDE 
home page at http: I lwww. math. uic. edul 
-lewislmidwpdelindex.htm. 

November 1998 

'' 9-1 3 Fields Institute Workshop on Analy­
sis and Simulation of Communication Net­
works, Fields Institute, Toronto, Canada. 
Organizing Committee: P. Glynn (Stanford 
Univ.) and D. McDonald (Univ. of Ottawa). 
Speakers: M. Devetsikiotis (Carleton), S. Foss 
(Novosibirsk), P. Glynn (Stanford), F. Kelly 
(Cambridge), G. Kesidis (Waterloo), T. Kurtz 
(Madison), R. Srinivasan (Saskatchewan), 
G. Takahara (Queen's), S. Turner (Cam­
bridge), ]. Walrand (Univ. of California, 
Berkeley), W. Whitt (AT&T). A series of talks 
will be held at Nortel (Ottawa), in conjunc­
tion with the workshop. 
Focus: The workshop is being organized 

in connection with the Fields Institute pro­
gram in Probability and its Applications, 
August 1998- June 1999. 
Information: For further information about 
the workshop and the program, please see 
the program Website http: I lwww. fields. 
utoronto. calprobabili ty. html, or write 
to: The Fields Institute for Research in 
Mathematical Sciences, 222 College Street, 
Second Floor, Toronto, Ontario, M5T 3]1, 
Canada; tel: 416-348-9710, fax: 416-348-
9385; e-mail:networks@fields. utoronto. 
ca. 

'' 1 8-20 DIMACS Workshop on Robust 
Communication Networks: Interconnec­
tion and Survivability, DIMACS Center, 
Rutgers University, Piscataway, New jersey. 
Organizers: N. Dean (Rice Univ.), nated@ 
caam.rice.edu, F. Hsu (Fordham Univ.), 
hsu@murray. fordham . edu, R. Ravi (GSIA, 
Carnegie Mellon Univ.), ravi@cmu . edu. 
Aim: Presented under the auspices of the DI­
MACS Special Year on Networks, a three-day 
workshop is planned on Robust Communi­
cation Networks: Interconnection and Sur­
vivability, RCN:IS. Emphasis will be given to 
foster communication and dialog between 
theoreticians and practitioners and to pro­
vide a distinctive forum where practitioners 
would tell theorists what the key issues and 
central problems are and theorists may be 

This section contains announcements of meetings and conferences 
of interest to some segment of the mathematical public, including ad 
hoc, local, or regional meetings, and meetings and symposia devoted 
to specialized topics, as well as announcements of regularly scheduled 
meetings of national or international mathematical organizations. A 
complete list of meetings of the Society can be found on the last page of 
each issue. 

should be sent to the Editor of the Notices in care of the American 
Mathematical Society in Providence or electronically to notices@ams. org 
or mathcal@ams. org. 

An announcement will be published in the Notices if it contains a call 
for papers and specifies the place, date, subject (when applicable), and 
the speakers; a second announcement will be published only if there 
are changes or necessary additional information. Once an announcement 
has appeared, the event will be briefly noted in every third issue until 
it has been held and a reference will be given in parentheses to the 
month, year, and page of the issue in which the complete information 
appeared. Asterisks ('"') mark those announcements containing new or 
revised information. 
In general, announcements of meetings and conferences held in North 
America carry only the date, title of meeting, place of meeting, names of 
speakers (or sometimes a general statement on the program), deadlines 
for abstracts or contributed papers, and source of further information. 
Meetings held outside the North American area may carry more detailed 
information. In any case, if there is any application deadline with respect 
to participation in the meeting, this fact should be noted. All commu­
nications on meetings and conferences in the mathematical sciences 

In order to allow participants to arrange their travel plans, organizers of 
meetings are urged to submit information for these listings early enough 
to allow them to appear in more than one issue of the Notices prior to 
the meeting in question. To achieve this, listings should be received in 
Providence six months prior to the scheduled date of the meeting. 
The complete listing of the Mathematics Calendar will be published only 
in the September issue of the Notices. The March, June, and December 
issues will include, along with new announcements, references to any 
previously announced meetings and conferences occurring within the 
twelve-month period following the month of those issues. New infor­
mation about meetings and conferences that will occur later than the 
twelve-month period will be announced once in full and will not be 
repeated until the date of the conference or meeting falls within the 
twelve-month period. 
The Mathematics Calendar, as well as Meetings and Conferences of 
the AMS, is now available electronically through e-MATH on the World 
Wide Web. To access e-MATH, use the URL: http: II e-math . ams . orgl 
(or http : llwww. ams . orgl). (For those with VT100-type terminals or for 
those without WWW browsing software, connect to e-MATH via Telnet 
(telnet e-math . ams. org; login and password e-math) and use the Lynx 
option from the main menu.) 
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able to offer crucial insights and provide 
possible solutions. 
Local Arrangements: P. Pravato, DIMACS 
Center, pravato@dimacs.rutgers.edu,732-
445-5929. 
Information: Contact hsu©murray. fordham. 
edu; WWW information: http: I ldimacs. 
rutgers.eduiWorkshopsiRobustl. 

'' 23 -2 8 Conference on Dynamical Systems 
and Evolutionary Equations, in honor of 
J. K. Hale, Instituto SuperiorTecnico, Lisbon, 
Portugal. 
Invited Speakers: N. Alikakos (Univ. Ten­
nessee), A. Ambrosetti (Scuola Normale 
Pisa), H. Beirao da Veiga (U. Pisa), S. -N. 
Chow (Georgia Inst. Tech.), C. Dafermos 
(Brown Univ.), B. Fiedler (Freie Univ. Berlin), 
G. Fusco (Univ. L'Aquila),]. K. Hale (Georgia 
Inst. Tech.), K. Kirchgassner (Univ. Stutt­
gart), ]. Llibre (Univ. Aut6noma Barcelona), 
S. Lunel (Vrije Univ. Amsterdam), ]. Mallet­
Parer (Brown Univ.), K. Mischaikow (Georgia 
Inst. Tech.), R. Nussbaum (Rutgers Univ.), 
C. Olech (Polish Academy of Sciences), W. M. 
Oliva (lnst. Superior Tecnico), G. Sell (Univ. 
Minnesota), C. Sim6 (Univ. Barcelona), L. Tar­
tar (Carnegie Mellon Univ.), H. -0. Walther 
(Justus-Liebig Univ.). 
Organizers: F. P. da Costa and C. Rocha 
(Center for Mathematical Analysis, Dynam­
ical Systems, and Applications, 1ST). 
Registration: Participants should send an 
application to the organizers not later than 
September 30, 1998. The registration fee 
is 5,000 Portuguese escudos (free for stu­
dents). 
Information: For additional information 
please contact the organizers at the ad­
dress: Dep. Matematica, Instituto Superior 
Tecnico, Av. Rovisco Pais 1, P-1096 Lis­
boa, Portugal; fax: 351-1-3523014; e-mail: 
Hale.Conference@math . ist .utl.pt. 

,., 27-28 Short School on Operators on Man­
ifolds with Singularities and Spectral The­
ory, Dipartimento diMatematica, Universita 
di Torino, Italy. 
Lectures: Eight 1-hour lectures from intro­
ductory to advanced level by C. Parenti, 
E. Schrohe, B. -W. Schulze, D. Vassiliev. 
Organizing Committee: E. Buzano, G. Gar­
ella, L. Rodino. 
Information: Contact E. Buzano, Diparti­
mento di Matematica, Via Carlo Alberto 10, 
10123 Torino, Italy; fax: 39-11-670-2878; e­
mail: school@dm. uni to . it; WWW: http: I I 
www.dm.unito.itlconvegniseminaril 
differential.htm. 

December 1998 

'' 1 3-1 5 CMS Winter 1998 Meeting, Queen's 
University and Royal Military College, 
Kingston, Ontario, Canada. 
Program: This meeting will feature ple­
nary speakers from a broad spectrum of 
mathematics by top mathematicians. It will 
also feature sessions in various areas of 
mathematics. 
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Plenary Speakers: M. Csiirgo (Carleton), 
H. Darmon (McGill), Z. Furedi (Illinois at 
Urbana, Inst. Hungarian Acad. Sci.), and 
D. O'Shea (Mt. Holyoke College). 
Symposia: There will be symposia in the fol­
lowing areas. The session titles and speak­
ers are: Algebraic Geometry: Organizer: 
P. Milman (Univ. of Toronto); F. Bogo­
molov (NYU Courant Institute), A. Kho­
vanskii (Univ. of Toronto), D. O'Shea (Mt. 
Holyoke College),]. Shustin (Tel-AvivUniv.), 
Y. Yomdin (Weizmann Institute). Discrete 
Geometry: Organizers: R. Erdahl (Queen's 
Univ.), M. Senechal (Smith College), W. White­
ley (York Univ.); and speakers to be an­
nounced. Education Session - Identify­
ing and Overcoming Barriers to Teach­
ing and Learning Mathematics at Univer­
sity: Organizers: M. Orzech and G. Orzech 
(Queen's Univ.); E. Barbeau (Univ. of To­
ronto), B. Hodgson (Univ. Laval), D. O'Shea 
(Mt. Holyoke College) - plenary, T. Rishel 
(Cornell Univ.), M. Siegel (Towson Univ.), 
M. Orzech (Queen's Univ.). Extremal Com­
binatronics: Organizer: D. de Caen(Queen's 
Univ.); Z. Furedi (Univ. of Illinois at Urbana 
and Math. Inst. Hungarian Acad. Sci.) - ple­
nary, R. Anstee (UBC),]. Brown (Dalhousie), 
R.Faudree (Memphis), D. Fisher (Colorado), 
]. Griggs (South Carolina), P. Haxell (Water­
loo), F. Lazebnik (Delaware), L. Szekely 
(South Carolina), B. Zhou (Trent). Num­
ber Theory: Organizers: R. Murty and 
N. Yui (Queen's Univ.); This session has 
received additional funding from the Cen­
tre de recherches mathematiques. H. Dar­
man (McGill) - plenary and Coxeter-James 
Lecturer, C. David (Concordia), ]. W. Fab­
rykowski (Manitoba), E. Goren (McGill), 
C. Greither (Laval), H. Kisilevsky (Con­
cordia), M. Kolster (McMaster), A. Ledet 
(Queen's), C. Levesque (Laval), K. Murty (To­
ronto), W. Nowak (Australia), V. Platonov 
(Waterloo), D. Roy (Ottawa), G. Walsh (Ot­
tawa), H. Williams (Manitoba), K. Williams 
(Carleton). Operator Algebras: Organizer: 
]. Mingo (Queen's College); K. Davidson 
(Waterloo), G. Elliott (Toronto), T. Giordano 
(Ottawa), A. Nica (Waterloo). Probability 
Theory: Organizer: M. Csiirgo (Carleton 
Univ.); This session has received additional 
funding from The Fields Institute. There 
will be 33 invited 1/2-hour speakers, which 
are to be announced. Topology: Organizer: 
E. Campbell (Queen's Univ.); This session 
will include talks on the following: Dif­
ferential Geometry and Global Analysis; 
Homotopy Theory; Set Theoretic Topol­
ogy; Symplectic/Low Dimensional Topol­
ogy; speakers to be announced. Universal 
Algebra and Multiple-Value Logic: Orga­
nizer: L. Haddad (Royal Military College); 
speakers to be announced. 
Graduate Student Seminar: A special ses­
sion is being organized for graduate stu­
dents . Anyone interested in participating in 
the organization of this programme should 
contact the Meeting Director at the follow­
ing address: md-w98©cms. math. ca. 
Contributed Papers: Contributed papers 
of IS-minutes' duration are invited and 
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graduate students are particularly urged 
to participate. For an abstract to be eligi­
ble, the abstract must be received before 
September 31, 1998. The abstract must be 
accompanied by its contributor's registra­
tion form and appropriate fees. 
Information: Canadian Mathematical So­
ciety, 577 King Edward, Suite 109, POE 
450, Station A, Ottawa, Ontario, Canada 
K1N 6NS; tel: 613-562-5702; fax: 613-
565-1539; e-mail: meetings@cms.math.ca; 
WWW: http:llwww.camel.math.caiCMSI 
Eventslwinter98l. 

January 1999 

'' 11-14 Workshop on Coding and Cryptog­
raphy, Cercle militaire St. Augustin, Paris, 
France. 
Focus: The purpose is to bring together 
researchers in all aspects of coding theory, 
cryptography and related areas, theoretical 
or applied. 
Topics: Coding theory: block codes (lin­
ear or nonlinear), cyclic codes, Euclidean 
codes, covering radius, weight distribu­
tions, soft decision decoding; convolutional 
codes, turbo coding, soft output decoding. 
Cryptology: block and stream ciphers, hash 
functions, public key cryptography, digital 
signature, secret sharing, authentication, 
cryptanalysis, copyright protection. Con­
nections between these two main areas: 
finite groups, finite fields, algebraic geom­
etry, function fields, random structures, 
lattices, combinatorics, designs, Boolean 
functions, sequences. 
Invited Speakers: H. Dobbertin,]. Massey, 
V. Pless, and o_thers to be announced. 
Submissions: Those wishing to contribute 
a 20-minute talk are invited to submit a 2-
10 page extended abstract, before October 
2, 1998, by sending either three hard copies 
to: C. Carlet, Program committee of WCC 
99, INRIA, Projet CODES, BP 105, 78153 
Le Chesnay Cedex, France; or, preferably, 
an electronic copy (Jt..T£)1: or PostScript) by 
e-mail to wcc-prog©inria. fr. A volume 
including the accepted abstracts will be 
published by INRIA and provided to the 
participants. 
Organizers: Chair of the program com­
mittee: C. Carlet; organization: N. Sendrier; 
local organization: C. Thenault. 
Deadlines: Submission by October 2, 1998; 
notification by November 13, 1998; final 
version by November 27, 1998. 
Information: Web: http: I lwww-rocq. 
inria . fr I codesiWCC99I; e-mail: wcc­
orga©inria. fr. 

'' 26-30 Fields Institute Workshop on Prob­
ability in Finance, Fields Institute, Toronto, 
Canada. 
Organ izing Committee: C. Albanese (Univ. 
of Toronto), D. Dawson (Fields Inst.), 
H. Foellmer (Humboldt Univ.), P. E. Green­
wood (Univ. of British Columbia), T. Kurtz 
(Univ. of Wisconsin), T. Lyons (Imperial 
College), D. Salopek (York Univ.). 
Topics: Major themes will include: Interest 
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Rates and Currency Models, Credit Risk, 
Risk Management, Interplay of Finance and 
Insurance, and Derivative Pricing. 
Speakers: M. Crouhy (CIBC), M. Davis (Mit­
subishi Bank), F. Delbaen (ETH, Zurich), 
D. Duffie (Stanford}, P. Embrechts (ETH, 
Zurich), H. Follmer (Humboldt Univ.)­
Kolmogorov lecturer, H. Geman (Univ. Paris 
IX Dauphine and ESSEC), D. Heath (Cornell 
Univ.), J. Hull (Univ. of Toronto}, I. Karatzas 
(Columbia Univ.), A. Lo (MIT), L. C. G. Rogers 
(Univ. of Bath), S. Ross (Yale Univ.), S. Shreve 
(Carnegie Melon Univ.), S. Turnbull (CIBC), 
M. Yor (Univ. Paris VI). 
Focus: The workshop is being organized 
in connection with the Fields Institute pro­
gram in Probability and its Applications, 
August 1998- june 1999. 
Information: For further information about 
the workshop and the program, please see 
the program Website http://www .fields. 
utoronto. ca/probabili ty. html, or write 
to: The Fields Institute for Research in 
Mathematical Sciences, 222 College Street, 
Second Floor, Toronto, Ontario, MST 3]1, 
Canada; tel: 416-348-9710, fax: 416-348-
9385, e-mail: probfin<Ofields . utoronto. 
ca. 

March 1999 
* 25-26 Third International Multidisciplin­

ary Congress in Quality and Reliability, 
Paris, France. 
Organizers: l'ENSAM and RUFEREQ(Reseau 
Universitaire Fran~ais pour l'Enseignement 
et Ia Recherche en Qualite). 

May 1999 

* 26-28 Crystallographic Groups and their 
Generalizations II, K. U. Leuven (Campus 
Kortrijk), Kortrijk, Belgium. 
Scientific Committee: H. Abels (Bielefeld), 
Y. Felix (Louvain Ia Neuve), F. Grunewald 
(DuesseldorO, P. lgodt (Leuven/Kortrijk). 
Invited Speakers: Y. Benoist(Paris), M. Brid­
son (Oxford), C. Casacuberta (Barcelona), 
K. Dekimpe (Leuven/Kortrijk), B. Farb (Chi­
cago), W. Goldman (College Park), G. Mar­
gulis (Yale, to be confirmed). 
Topics: Recent developments concerning 
crystallographic groups, and all concepts 
which can be seen as generalizations of 
them, are the subject of this workshop. A 
non-exhaustive list of possible topics in­
cludes: Affine crystallographic groups and 
affine manifolds; almost crystallographic 
groups and infra-nilmanifolds; polynomial 
structures on polycyclic-by-finite groups 
and polynomial manifolds; discrete sub­
groups of Lie groups and homogeneous 
spaces; localisation problems for groups; 
finitely generated groups, quasHsometry 
and rigidity; geometric group theory. 
Information: http: I /www . kulak. ac . be/ 
workshop. 

June 1999 
* 17-20 Mathematics in Physics and Com­

puter Science (Cooperation project be-
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tween scientists from the CIS and Ger­
many), Technische Universitaet Berlin, Ger­
many. 
Focus: It's the final meeting of the co­
operation project between scientists from 
the CIS and Germany (in particular math­
ematicians). Six years of scientific activity 
and successes will be reviewed. Partici­
pants of the "Volkswagen-Project" will give 
talks on topics related to their particular 
sub-projects. 
Supported By: Generously supported by 
the Volkswagenstiftung ( http: I /www. 
volkswagen-stiftung. de). 
Information: For more information con­
tact: Technische Universitaet Berlin, Fach­
bereich Mathematik, Sekretariat MA 7-2, 
Strasse des 17. Juni 136, 10623 Berlin, 
Germany; tel: 0049-30-31424882; fax: 
0049-30-31424413; e-mail: downes\Omath . 
tu-berlin . de or e-mail: lang\Omath. tu­
berlin.de. 

August 1999 

* 23-2 71nternational Conference on Topol­
ogy and its Applications, Kanagawa Uni­
versity, Yokohama, Japan. 
Topics: All areas of topology; especially 
general/set-theoretic topology, geometric 
topology, set theory, continuum theory, 
and dynamical systems, and applications 
of topology to other areas of mathematics. 
Information: Y. Yajima, e-mail: yuki <!Icc. 
kanagawa-u. ac. jp. 
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Mixed Motives 
Marc Levine, 
Northeastern University, 
Boston,MA 

combines 
foundational 
construction 
in the theory 
of motives 
and results 
relating 
motivic 

cohomology to more explicit 
constructions. Prerequisite for 
understanding the work is a 
basic background in algebraic 
geometry. 

The author constructs and 
describes a triangulated cate­
gory of mixed motives over 
an arbitrary base scheme. 
Most of the classical construc­
tions of cohomology are 
described in the motivic 
setting, including Chern 
classes from higher K -theory, 
push-forward for proper 
maps, Riemann-Roch, duality, 
as well as an associated 
motivic homology, Borel­
Moore homology and 
cohomology with compact 
supports. 
Mathematical Surveys and 
Monographs, Volume 57; 1998; 
50S pages; Hardcover; ISBN 0-8218-
0785-4; List $109; Individual member $65; 
Order code SURV /57NA 

AMIIRICAN MATHEMATICAL SociETY 

All prices subj«tto clmnge. Charg<>s for delivery "'" 
$3.00 per order. 1:or optional air delivery outside of thC' 
conlincntal U. S., please include $6.50 per item. Prtt'-rynu:ul 
n-quintd. Order from: Americ.1n Mathematic411 Society, 
P. 0. Box 5904, Boston, MA 0"'.206·5904, USA. f-or credit 
card orders, fax 1-401-455-4046 or call toll fn.'l! J-800-321-
4AMS (4267) in the U. 5. and Canada, I..JOI-455-4000 
worldwide. Or plaw your order through the AMS book· 
store at \\'Ww.ams.org/bookslorc. Residents of Canada, 
please include 7% GST. 
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New Publications 
Offered by the AMS 

Algebra and Algebraic 
Geometry 

Elliptic Cu.rves, M~du_larFonns 

& 

Fermat's Last Tbeorem 

J.COATES 
S.-T. YAU 

Elliptic Curves, 
Modular Forms & 
Fermat's Last 
Theorem 
John Coates, University of 
Cambridge, England, and 
S.-T. Yau, Harvard University, 
Cambridge, MA, Editors 

This is an expanded edition of a 
prevously published work. Two chap­

ters have been added to this revised edition. 

A conference, on the general theme of "Elliptic Curves and 
Modular Forms" was held in the Mathematics Department of 
the Chinese University of Hong Kong in December 1993. The 
impetus for organizing the conference arose from Andrew 
Wiles' deep and spectacular work on the celebrated conjecture 
that every elliptic curve over Q is modular, although only some 
of the lectures at the conference were specifically related to 
this theme. At the time of the conference, the difficulties in the 
last hurdle in Wiles' work (the proof of the conjectural upper 
bound for the order of the Selmer group attached to the 
symmetric square of a modular form) had still not been over­
come. It is now history that Wiles himself, assisted by R. 
Taylor, found a beautiful proof of the desired upper bound. As 
a result, we now know today the remarkable fact that every 
semi-elliptic curve over Q is modular. This proof is not only 
revolutionary in its own right, but it also provides a proof of 
Fermat's Last Theorem. This volume is a mixture of the texts 
of some of these lectures, together with a number of recent 
articles related to the general theme of the conference. 

This text will also be of interest to those working in number 
theory. 

International Press publications are distributed worldwide, except in 
Japan, by the American Mathematical Society. 

Contents: H. Darmon, F. Diamond, and R. Taylor, Fermat's 
Last Theorem; P. Balister, Characteristic distributions for non­
torsion A -modules; J. Coates and A. Sydenham, On the 
symmetric square of a modular elliptic curve; F. Diamond, The 
refined conjecture of Serre; N. Elkies, Wiles minus epsilon 

implies Fermat; J.-M. Fontaine and B. Mazur, Geometric Galois 
representations; G. Frey, On elliptic curves; H. W. Lenstra, Jr., 
Complete intersections and Gorenstein rings; L. Merel, 
Homologie des courbes modulaires; K. A. Ribet, Irreducible 
Galois representation; K. Rubin and A. Silverberg, Mod p 
representations of elliptic curves; J. Tate, A review of non­
Archimedean elliptic functions; R. Taylor, On Galois 
representations associated to Hilbert modular forms II. 

International Press 

1997, 340 pages, Hardcover, ISBN 1-57146-049-7, 1991 
Mathematics Subject Classification: OOBZS; 11, 06, 14, All AMS 
members $34, List $42, Order code INPR/SN 

Ao:rltrt<:anM•(bomatiC:IIlSoo:lct)' 

TRANSLATIONS 
&:rtf$~ • VoWmt:l8S 

Topics in Quantum 
Groups and 
Finite-Type Invariants 
Mathematics at the 
Independent University 
of Moscow 

a. ~etgln 
V.Vaulltt.,. 
Editors 

Topics in Quantum 
Groups and Finite­
Type Invariants 
Mathematics at the 
Independent University 
of Moscow 
B. Feigin and V. Vassiliev, 
Independent University of 
Moscow, Russia, Editors 

This volume presents the first collection of articles consisting 
entirely of work by faculty and students of the Higher Math­
ematics College of the Independent University of Moscow 
(IUM). This unique institution was established to train elite 
students to become research scientists. Covered in the book 
are two main topics: quantum groups and low-dimensional 
topology. The articles were written by participants of the 
Feigin and Vassiliev seminars, two of the most active seminars 
at the IUM. 

This text will also be of interest to those working in geometry 
and topology. 

Contents: Algebra: S. M. Arkhipov, Semi-infinite cohomology 
of quantum groups. II; David Erschler, Symmetry groups of 
regular polyhedra over finite fields; B. L. Feigin and A. V. 
Odesskif, Coordinate ring of the quantum Grassmannian and 
intertwiners for the representations of Sklyanin algebras; 
B. L. Feigin and A. V. Odesskii, Vector bundles on an elliptic 
curve and Sklyanin algebras; M. Finkelberg, A. Kuznetsov, and 
I. Mirkovic , The singular supports of IC sheaves on spaces of 
quasimaps are irreducible; Boris Shoikhet, Cohomology of the 
Lie algebras of differential operators: Lifting formulas; Geom· 
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etry: P. M. Akhmetiev, On a higher analog of the linking 
number of two curves; S. S. Anisov and S. K. Lando, Topolog­
ical complexity of T2-bundles over the circle; S. K. Lando, 
Tutte decomposition for graphs, weighted graphs, and 
symmetric matrices; V. Turchin, Homology isomorphism of 
the complex of 2-connected graphs and the graph-complex of 
trees; V. A. Vassiliev, On invariants and homology of spaces of 
knots in arbitrary manifolds. 

American Mathematical Society Translations-Series 2 
(Advances in the Mathematical Sciences), Volume 185 

June 1998, 182 pages, Hardcover, ISBN 0-8218-1084-7, 
LC 91-640741, 1991 Mathematics Subject Classification: 17Bxx, 
57Mxx; 16Wxx, Individual member $53, List $89, Institutional 
member $71, Order code TRANS2/185N 

Random Matrices, 
Frobenius 
Eigenvalues, and 
Monodromy 
Nicholas M. Katz and 
Peter Sarnak, Princeton 
University, NJ 

The main topic of this book is the 
deep relation between the spacings 

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

This text will also be of interest to those working in proba­
bility. 

Contents: Statements of the main results; Reformulation of the 
main results; Reduction steps in proving the main theorems; 
Test functions; Haar measure; Tail estimates; Large Nlimits 
and Fredholm determinants; Several variables; Equidistribution; 
Monodromy of families of curves; Monodromy of some other 
families; GUE discreancies in various families; Distribution of 
low-lying Frobenius eigenvalues in various families; Appendix 
AD: Densities; Appendix AG: Graphs; References. 

Colloquium Publications 

October 1998, approximately 416 pages, Hardcover, 
ISBN 0-8218-1017-0, LC 98-20459, 1991 Mathematics Subject 
Classification: 11G25, 14G10, 60Fxx, 14D05; 11Y35, 82Bxx, 
11M06, Individual member $41, List $69, Institutional 
member $55, Order code COLL-KATZN 

New Publications Offered by the AMS 

The Book 
of Involutions 

Max·AibertKnus 
AlexanderMerkurjev 

MarkusRost 
Jean-PierreTtgnol 

The Book of 
Involutions 
Max-Albert Knus, 
Eidgenossische Technische 
Hochschule, Zurich, 
Switzerland, Alexander 
Merkurjev, University of 
California, Los Angeles, 
Markus Rost, Universitii.t at 
Regensburg, Germany, and 
Jean-Pierre Tignol, Universite 

Catholique de Louvain, Louvain-la-Neuve, Belgium 

This monograph is an exposition of the theory of central 
simple algebras with involution, in relation to linear algebraic 
groups. It provides the algebra-theoretic foundations for much 
of the recent work on linear algebraic groups over arbitrary 
fields. Involutions are viewed as twisted forms of (hermitian) 
quadrics, leading to new developments on the model of the 
algebraic theory of quadratic forms. In addition to classical 
groups, phenomena related to triality are also discussed, as 
well as groups of type F4 or G2 arising from exceptional 
jordan or composition algebras. Several results and notions 
appear here for the first time, notably the discriminant algebra 
of an algebra with unitary involution and the algebra-theoretic 
counterpart to linear groups of type D4. This volume also 
contains a Bibliography and Index. 

Features: 
· original material not in print elsewhere 
· a comprehensive discussion of algebra-theoretic and group­

theoretic aspects 
· extensive notes that give historical perspective and a survey 

on the literature 
· rational methods that allow possible generalization to more 

general base rings 

Contents: Involutions and Hermitian forms; Invariants of invo­
lutions; Similitudes; Algebras of degree four; Algebras of 
degree three; Algebraic groups; Galois cohomology; Composi­
tion and triality; Cubic Jordan algebras; Trialitarian central 
simple algebras; Bibliography; Index; Notation. 

Colloquium Publications, Volume 44 

August 1998, 593 pages, Hardcover, ISBN 0-8218-0904-0, 
LC 98-22202, 1991 Mathematics Subject Classification: 11E39, 
11E57, 11E72; 11E88, 16K20, 16W10, 17A75, 17C40, 20G15, 
All AMS members $55, List $69, Order code COLL/44N 

Translauons or 

MATHE:MATICAL 
MONOGRAPHS 

Al'gebraic Groups 
and Tl\elr Blratlonal 
lnvarlants 

Algebraic Groups 
and Their Birational 
Invariants 
V. E. Voskresenskii, Samara 
State University, Russia 

v. E. v .. .,.,,,.kfi Since the late 1960s, methods of bira-
tional geometry have been used 
successfully in the theory of linear 

®-----, algebraic groups, especially in arith­
metic problems. This book-which 
can be viewed as a significant revision 

of the author's book, Algebraic Tori (Nauka, Moscow, 1977)-
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studies birational properties of linear algebraic groups 
focusing on arithmetic applications. The main topics are forms 
and Galois cohomology, the Picard group and the Brauer 
group, birational geometry of algebraic tori, arithmetic of alge­
braic groups, Tamagawa numbers, R-equivalence, projective 
toric varieties, invariants of finite transformation groups, and 
index-formulas. Results and applications are recent. There is 
an extensive bibliography with additional comments that can 
serve as a guide for further reading. 

Contents: Forms and Galois cohomology; Birational geometry 
of algebraic tori; Invariants of finite transformation groups; 
Arithmetic of linear algebraic groups; Tamagawa numbers; 
R-equivalence in algebraic groups; Index formulas in arith­
metic of algebraic tori; Bibliographical remarks; References. 

Translations of Mathematical Monographs 

September 1998, approximately 227 pages, Hardcover, ISBN 0-
8218-0905-9, 1991 Mathematics Subject Classification: ZOG15, 
ZOG30; 14G05, 14GZ5, Individual member $59, List $99, 
Institutional member $79, Order code MMONO-VOSKRESENSN 

Analysis 

,- Amerlt;o.nM<II.hematlOOllSoclei:y 

' TRANSLATIONS 

Coherent TranSform, 
Quantization; and 
PoiSson Geometry 

M. V. Rarasev 

'"'"" 

Coherent Transform, 
Quantization, and 
Poisson Geometry 
M. V. Karasev, Moscow 
Institute of Electronics and 
Mathematics, Russia, Editor 

This volume contains three extensive 
~ articles written by Karasev and his 

· ~-··"-'""'"'-··· pupils. Topics covered include the 
following: coherent states and irre­

ducible representations for algebras with non-Lie permutation 
relations, Hamilton dynamics and quantization over stable 
isotropic submanifolds, and infinitesimal tensor complexes 
over degenerate symplectic leaves in Poisson manifolds. The 
articles contain many examples (including from physics) and 
complete proofs. 

Contents: M. Karasev and E. Novikova, Non-Lie permutation 
relations, coherent states, and quantum embedding; 
M. Karasev andY. Vorobjev, Adapted connections, Hamilton 
dynamics, geometric phases, and quantization over isotropic 
submanifolds; V. Itskov, M. Karasev, and Y. Vorobjev, Infini­
tesimal Poisson cohomology. 

American Mathematical Society Translations-Series 2 
(Advances in the Mathematical Sciences), Volume 187 

September 1998, approximately 376 pages, Hardcover, 
ISBN 0-8218-1178-9, LC 91-640741, 1991 Mathematics Subject 
Classification: 58F05, 81R30, 70H05, 81Sxx; 33Cxx, 51H15, 
53C05, Individual member $71, List $119, Institutional 
member $95, Order code TRANSZ/ 187N 

~ 'franslaUons of 

MATHEMATICAL 
MONOGRAPHS 

Analytic Functlonals 
on the Sphere 

Mltsuo Morimoto 

Analytic Functionals 
on the Sphere 
Mitsuo Morimoto, 
International Christian 
University, Tokyo, japan 

This book treats spherical harmonic 
expansion of real analytic functions and 
hyperfunctions on the sphere. Because a 

®-m·~~·u-~h . .., one-dimensional sphere is a circle, the 
simplest example of the theory is that 
of Fourier series of periodic functions. 

The author first introduces a system of complex neighbor­
hoods of the sphere by means of the Lie norm. He then studies 
holomorphic functions and analytic functionals on the 
complex sphere. In the one-dimensional case, this corresponds 
to the study of holomorphic functions and analytic functionals 
on the annular set in the complex plane, relying on the Laurent 
series expansion. In this volume, it is shown that the same idea 
still works in a higher-dimensional sphere. The Fourier-Borel 
transformation of analytic functionals on the sphere is also 
examined; the eigenfunction of the Laplacian can be studied in 
t:bJs \vay. 

Contents: Fourier expansion of hyperfunctions on the circle; 
Spherical harmonic expansion of functions on the sphere; 
Harmonic functions on the Lie ball; Holomorphic functions on 
the complex sphere; Holomorphic functions on the Lie ball; 
Entire functions of exponential type; Fourier-Borel transforma­
tion on the complex sphere; Spherical Fourier-Borel 
transformation on the Lie ball; Bibliography; Index. 

Translations of Mathematical Monographs 

September 1998, approximately 170 pages, Hardcover, 
ISBN 0-8218-0585-1, LC 98-23076, 1991 Mathematics Subject 
Classification: 46Fl5; 32AZ5, 3ZA45, 3ZC35, 58G07, Individual 
member $39, List $65, Institutional member $52, Order code 
MMONO-MORIMOTOZN 

Differential Equations 

Boundary Value 
Problems and 
Symplectic Algebra 
for Ordinary 
Differential and 
Quasi-differential 
Operators 
W. Norrie Everitt, University 
of Birmingham, UK, and 
Lawrence Markus, University 
of Minnesota, Minneapolis 

In the classical theory of self-adjoint boundary value problems 
for linear ordinary differential operators there is a funda­
mental, but rather mysterious, interplay between the 
symmetric (conjugate) bilinear scalar product of the basic 
Hilbert space and the skew-symmetric boundary form of the 
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associated differential expression. This book presents a new 
conceptual framework, leading to an effective structured 
method, for analyzing and classifying all such self-adjoint 
boundary conditions. The program is carried out by intro­
ducing innovative new mathematical structures which relate 
the Hilbert space to a complex symplectic space. This work 
offers the first systematic detailed treatment in the literature 
of these two topics: complex symplectic spaces-their geom­
etry and linear algebra-and quasi-differential operators. 

Features: 
· Authoritative and systematic exposition of the classical 

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

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

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

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

Contents: Introduction: Fundamental algebraic and geometric 
concepts applied to the theory of self-adjoint boundary value 
problems; Maximal and minimal operators for quasi-differen­
tial expressions, and GKN-theory; Symplectic geometry and 
boundary value problems; Regular boundary value problems; 
Singular boundary value problems; Appendix A. Constructions 
for quasi-differential operators; Appendix B. Complexification 
of real symplectic spaces, and the real GKN-theorem for real 
operators; References. 

Mathematical Surveys and Monographs 

October 1998, approximately 200 pages, Hardcover, 
ISBN 0-8218-1080-4, 1991 Mathematics Subject Classification: 
34BOS, 34LOS, 58FOS; 11E39, 47B25, 47EOS, Individual 
member $29, List $49, Institutional member $39, Order code 
SURV-EVERITTN 

General and 
Interdisciplinary 

1998-1999 

Assistantships 
and 
Graduate 
Fellowships 
in the 
Mathematical Sciences 

American Malnemalical Sodery 

Assistantships 
and Graduate 
Fellowships in 
the Mathematical 
Sciences, 1998-1999 
This publication is an indispensible 
source of information for students 
seeking support for graduate study in 
the mathematical sciences. Providing 
data from a broad range of academic 

institutions, it is also a valuable resource for mathematical 
sciences departments and faculty. 

Assistantships and Graduate Fellowships brings together a 
wealth of information about resources available for graduate 
study in mathematical sciences departments in the U.S. and 

New Publications Offered by the AMS 

Canada. Information on the number of faculty, graduate 
students, and degrees awarded (bachelor's, master's, and 
doctoral) is listed for each department when provided. Stipend 
amounts and the number of awards available are given, as well 
as information about foreign language requirements. 
Numerous display advertisements from mathematical sciences 
departments throughout the country provide additional infor­
mation. 

Also listed are sources of support for graduate study and 
travel, summer internships, and graduate study in the U.S. for 
foreign nationals. Finally, a list of reference publications for 
fellowship information makes Assistantships and Graduate 
Fellowships a centralized and comprehensive resource. 

October 1998, approximately 136 pages, Softcover, ISBN 0-
8218-1070-7, 1991 Mathematics Subject Classification: 00, 
Individual member $12, List $20, Order code ASST/ 98N 

S.S. Chern 
A Grc~l Geometer of lhl: T•••~ntielh C.:nn.uy 

r'.llpanded F..dition 

Edited by 

S.-T. Yau 

S. S. Chern: A Great 
Geometer of the 
Twentieth Century 
Expanded Edition 
S.-T. Yau, Harvard University, 
Cambridge, MA, Editor 

This is an expanded edition of a 
previous work. Two chapters have 
been added to this revised edition. 

In the summer of 1990, S. Y. Cheng 
and S.-T. Yau organized a conference in Los Angeles in honor 
of their professor, S. S. Chern, on the occasion of his seventy­
ninth birthday. Published here are personal reminiscences 
from Chern's large group of friends and students. These 
lectures reflect the wisdom of this great mathematician and his 
warmth in interacting with young geometers. The editors hope 
that through this book, readers might get a glimpse of the life 
of a great geometer. 
International Press publications are distributed worldwide, except in 
Japan, by the American Mathematical Society. 

Contents: S. S. Chern, My mathematical education; R. Palais 
and C. Terng, The life and mathematics of Shiing-Shen Chern, 
Dedicated to S. S. Chern for the celebration of his 79th 
birthday; C. N. Yang, S. S. Chern and I; A. Weil, S. S. Chern as 
geometer and friend; W. Chow, Shiing-Shen Chern, as friend 
and mathematician, a reminiscence on the occasion of his 80th 
birthday; I. M. Singer, S. S. Chern at Chicago; P. C. W. Chu, 
Professor S. S. Chern, my father-in-law; I. Kaplansky, Shiing­
Shen Chern, with admiration as he approaches his 80th 
birthday; L. Nirenberg, Some personal remarks about S. S. 
Chern; F. E. Browder, S. S. Chern; R. Lashof, Personal recollec­
tion of Chern at Chicago; R. Bott, For the Chern volume; 
L. Auslander, S. S. Chern as teacher; H. Suzuki, Reminiscences 
and acknowledgements; P. A. Griffiths, Professor S. S. Chern, 
79th birthday celebration; W. Stoll, Shiing-Shen Chern's influ­
ence on value distribution; dedicated to Shiing-Shen Chern; 
W. Klingenberg, My encounters with S. S. Chern; F. Haab and 
N. H. Kuiper, On the normal Gauss map of a tight smooth 
surface in R3; ]. Simons, My interaction with S. S. Chern; 
M. P. do Carmo, S. S. Chern: Mathematical influences and remi­
niscences; M. Burger, Riemannian manifolds: From curvature 
to topology, a brief historical overview; B. Lawson, On Chern 
and youth; ]. Cheeger, Remarks delivered at Chern's 79th 
birthday celebration; A. Weinstein, Some thoughts about S. S. 
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Chern; R. Greene, Some mathematical and personal reminis­
cences; S. Y. Cheng, My teacherS. S. Chern; S.M. Webster, On 
being a Chern student; J. P. Bourguignon, Shiing-Shen Chern, 
an optimist; J. Wolfson, Chern, some recollections; S.-T. Yau, S. 
S. Chern, as my teacher; S.-T. Yau, Open problems in differen­
tial geometry; C.-C. Hsiung, My associations with S. S. Chern; 
T. Banchoff, Becoming and being a Chern student. 

International Press 

1998, 331 pages, Hardcover, ISBN 1-57146-098-5, 1991 
Mathematics Subject Classification: 53-03; 01A60, 01A70, 
All AMS members $34, List $42, Order code INPR/14N 

Combined 
Membership List 
1998-1999 
The Combined Membership List (CML) 
is a comprehensive directory of the 
membership of the American Math­
ematical Society, the American 
Mathematical Association of Two-Year 
Colleges, the Mathematical Associa­
tion of America, and the Society for 
Industrial and Applied Mathematics. 

There are two lists of individual members. The first is a 
complete alphabetical list of all members in all four organiza­
tions. For each member, the CML provides his or her address, 
title, department, institution, telephone number (if available), 
and electronic address (if indicated), and also indicates 
membership in the four participating societies. The second is a 
list of individual members according to their geographic loca­
tions . In addition, the CML lists academic, institutional, and 
corporate members of the four participating societies 
providing addresses and telephone numbers of mathematical 
sciences departments. 

The CML is distributed on request to AMS members in even­
numbered years. MAA members can request the CML in 
odd-numbered years from the MAA. The CML is an invaluable 
reference for keeping in touch with colleagues and for making 
connections in the mathematical sciences community in the 
United States and abroad. 

November 1998, approximately 392 pages, Softcover, 
ISBN 0-8218-1089-8, 1991 Mathematics Subject Classification: 
00, Individual member $37, List $62, Institutional member 
$50, Order code CML/98/99N 

I 
I 

I 
I 

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

number of fax numbers and email addresses in this edition. 
Listings for the directory are arranged both alphabetically and 
geographically and are based on information supplied by 

National Committees for Mathematics (or corresponding orga­
nizations). Libraries, mathematics departments, and 
individuals will find this new edition to be a valuable resource 
for its extensive coverage of the international mathematical 
community. 

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

August 1998, 1093 pages, Softcover, 1991 Mathematics Subject 
Classification: 00, All Individuals $40, List $65, Order code 
WRLDIR/11N 

Mathematical Physics 

Secondary Calculus 
and Cohomological Physics 

MorcHenneaux 
Jo5ephKrasll'$hetllk 

Alexondre Vlnogi<Jdov 
EdiiOf$ 

Secondary Calculus 
and Cohomological 
Physics 
Marc Henneaux, Universite 
Libre de Bruxelles, Belgium, 
Joseph Krasil'shchik, Moscow 
Institute for Municipal 
Economy, Russia, and 
Alexandre Vinogradov, 
University of Salerno, Italy, 
Editors 

This collection of invited lectures (at the Conference on 
Secondary Calculus and Cohomological Physics, Moscow, 1997) 
reflects the state-of-the-art in a new branch of mathematics 
and mathematical physics arising at the intersection of geom­
etry of nonlinear differential equations, quantum field theory, 
and cohomological algebra. This is the first comprehensive and 
self-contained book on modern quantum field theory in the 
context of cohomological methods and the geometry of 
nonlinear PDEs. 

Features: 
· An up-to-date and self-contained exposition of the newest 

results in cohomological aspects of quantum field theory and 
the geometry of PDEs. 

· A new look at interrelations between cohomology theory, the 
geometry of PDEs, and field theory. 

· Application to Batalin-Vilkovisky formalism, ERST formalism, 
anomalies, and quantum dynamics. 

This text will also be of interest to those working in differen­
tial equations and geometry and topology. 

Contents: M. Asorey, F. Falceto, and G. Luzon, Unstable 
bundles in quantum field theory; G. Barnich, Brackets in the 
jet-bundle approach to field theory; C. Becchi, S. Giusto, and 
C. Imbimbo, The ERST structure of twisted N = 2 algebra; 
L. Bonora, C. S. Chu, and M. Rinaldi, Anomalies and locality in 
field theories and M-theory; F. Brandt, Gauge covariant alge­
bras and local ERST cohomology; M. Dubois-Violette, 
Generalized homologies for dN = 0 and graded q-differential 
algebras; M. Fliess, J. Levine, P. Martin, and P. Rouchon, 
Nonlinear control and diffieties, with an application to physics; 
M. Henneaux, Consistent interactions between gauge fields: 
the cohomological approach; N. Kamran and T. Robart, A 
compatible analytic manifold structure for Lie pseudogroups 
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of infinite type; j. Krasil 'shchik, Cohomology background in 
geometry of PDE; N. Maggiore, Algebraic renormalization of 
massive supersymmetric theories; G. Marmo and A. Ibort, A 
new look at completely integrable systems and double Lie 
groups; V. Penna, M. Rasetti, and M. Spera, Quantum 
dynamics of 3-D vortices; J. D. Stasheff, The (secret?) homolog­
ical algebra of the Batalin-Vilkovisky approach; 
A. Verbovetsky, Notes on the horizontal cohomology; 
C. M. Viallet, Invariants of rational transformations and alge­
braic entropy; A. Vinogradov, Introdution to secondary 
calculus; A. Vinogradov and M. Vinogradov, On multiple 
generalizations of Lie algebras and Poisson manifolds. 

Contemporary Mathematics, Volume 219 

June 1998, 287 pages, Softcover, ISBN 0-8218-0828-1, LC 98-
22945, 1991 Mathematics Subject Classification: 81T70, 35Qxx; 
58-06, 81-06, Individual member $36, List $60, Institutional 
member $48, Order code CONM/219N 

AMERICAN MATHEMATICAL SOCIETY 

Probability 
Local Properties of 
Distributions of 
Stochastic Functionals 
Yu. A. Davydov, University of Lille I, 
Villeneuve d'Ascq, France, M.A. 
Lifshits, MANCOMTECH Training 
Center, St. Petersburg, Russia, and 
N. V. Smorodina, Radiation Hygiene 
Institute, St. Petersburg, Russia 

This book investigates the distributions of 
functionals defined on the sample paths of 
stochastic processes. It contains systematic 
exposition and applications of three general 
research methods developed by the authors. 

(i) The method of stratifications is used to study 
the problem of absolute continuity of distribu­

tion for different classes of functionals under very mild smoothness 
assumptions. It can be used also for evaluation of the distribution 
density of the functional. 

(ii) The method of differential operators is based on the abstract 
formalism of differential calculus and proves to be a powerful tool for 
the investigation of the smoothness properties of the distributions. 

(iii) The superstructure method, which is a later modification of the 
method of stratifications, is used to derive strong limit theorems (in 
the variation metric) for the distributions of stochastic functionals 
under weak convergence of the processes. 

Various application examples concern the functionals of Gaussian, 
Poisson and diffusion processes as well as partial sum processes 
from the Donsker-Prokhorov scheme. 

The research methods and basic results in this book are presented 
here in monograph form for the first time. The text would be suit­
able for a graduate course in the theory of stochastic processes and 
related topics. 
Translations of Mathematical Monographs, Volume 173; 1998; 184 pages; 
Hardcover; ISBN 0-8218-0584-3; List $75; Individual member $45; Order code 
MMON0/ 173NA 

Short-Time Geometry of Random 
Heat Kernels 
Richard B. Sowers, University of Illinois, Urbana 
This volume studies the behavior of the random heat kernel 
associated with the stochastic partial differential equation 
du = itJ.udt =(a-, u) dW1, on some Riemannian manifold M. 
Here tJ. is the Laplace-Beltrami operator, a- is some vector field on 
M, and is the gradient operator. Also, W is a standard Wiener 
process and denotes Stratonovich integration. The author gives 
short-time expansion of this heat kernel. He finds that the dominant 
exponential term is classical and depends only on the Riemannian 
distance function. The second exponential term is a work term and 
also has classical meaning. There is also a third non-negligible expo­
nential term which blows up. The author finds an expression for 
this third exponential term which involves a random translation of 
the index form and the equations of Jacobi fields. In the process, he 
develops a method to approximate the heat kernel to any arbitrary 
degree of precision. 
Memoirs of the American Mathematical 
Society, Volume 132, Number 629; 1998; 
130 pages; Softcover; ISBN 0-8218-0649-1; 
List $41; Individual member $25; Order 
code MEM0/132/629NA 

AMERICAN MATHEMATICAL SOCIETY 

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

PUBliCATIONS of CONTINUING INTEREST. 

y 
Comments from the following reviews published in reknowned mathematical journals make evident the top­
notch material produced by the AMS publishing program. To order, contact AMS Customer Services (see 
contact info below), or visit us on the Web at www.ams.org/bookstore. 

Poincare and the Three Body Problem 
june Barrow-Green, The Open University, Milton 
Keynes, UK 

An interesting insight into the late 19th-century mathematical 
community and an account of [Poincare's] memoirs reception 
and impact ... clearly organized, well written, richly documented 
... a highly valuable contribution to the history of modern 
mathematics. 

-Zentralblatt (Ur Mathematik 
Co-published with the London Mathematical Society. Members of the 
LMS may order directly from the AMS at the AMS member price. The 
LMS is regis tered with the Charity Commissioners. 

History of Mathematics, Volume 11 ; 1 996; ISBN 0-8218-0367-0; 
272 pages; Softcover; All AMS members $31, List $39, Order 
Code HMATH/ 11 Cl88 

Independent Study 

Spectral Graph Theory 
Fan R. K. Chung, University of Pennsylvania, 
Philadelphia 

Incorporates a great deal of recent work, much of it due to the 
author herself ... clear, without being pedantic, and challenging, 
without being obscure. 

-Bulletin of the London Mathematical Society 
CBMS Regional Conference Series in Mathematics, Number 92; 
1996; ISBN 0-821 8-031 5-8; 207 pages ; Softcover; All Individuals 
$20, List $25, Order Code CBMS/92CI88 

Supplementary Reading 

Independent Study 

Topics in Classical Automorphic Forms 
Henryk lwaniec, Rutgers University, New Brunswick, Nj 

The author discusses many important topics in the theory of auto­
morphic forms which are rarely seen in the textbooks available on 
the subject ... the presentation of the proofs ... is ... unusual, and 
this may give the reader a different flavor of the subject ... grad­
uate students will certainly benefit (rom this book. 

-Mathematical Reviews 
Graduate Studies in Mathematics, Volume 1 7; 1997; ISBN 0-
8218-0777-3; 259 pages; Hardcover; All AMS members $31, 
List $39, Order Code GSM/17CI88 

Algebra and Geometry: Japanese Grade 11 
Kunihiko Kodaira, Cakushuin University, Tokyo, japan, 
Editor 

Contains four chapters of excellent examples and well-designed 
problems .. the strength of the book lies in the way that each 
chapter is related to the others through the design of the problems 
and examples ... would be a good resource for high school algebra 
teachers and would be an exceptional resource for teachers of 
analytic geometry. 

-The Mathematics Teacher 
Mathematical World, Volume 1 0; 1996; ISBN 0-8218-0581-9; 
174 pages; Softcover; All AMS members $19, List $24, Order 
Code MAWRLD/ 1 OCI88 

Equivariant Homotopy and Cohomology 
Theory 
J. P. May, University of Chicago, IL 

Absolutely necessary to have this guide-book on the desk . 
applies to the advanced student as well as to the educated scien­
tist. The presentation is clear, reliable, informative and motivating 
... there is no comparable recent book in algebraic topology . 
almost certainly guides further research. 

-Bulletin of the London Mathematical Society 
CBMS Regional Conference Series in Mathematics, Number 91; 
1 996; ISBN 0 -8218-031 9-0; 366 pages; Softcover; All Individuals 
$39, List $49, Order Code CBMS/91 Cl88 

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

A clear introduction to a subject which is obviously quite compli­
cated ... for those interested in acquainting themselves with the 
C* -algebraic index theory and its applications, the entire book 
should be required reading. 

-Bulletin of the London Mathematical Society 
CBMS Regional Conference Series in Mathematics, Number 90; 
1 996; ISBN 0-821 8-041 3-8; 1 00 pages; Softcover; All Individuals 
$14, List $17, Order Code CBMS/90CI88 

Metrics, Connections and Gluing Theorems 
Clifford Henry Taubes, Harvard University, 
Cambridge, MA 

Easy to read ... well written in a pleasant, informal style, with 
occasional humour ... should be accessible to graduate students in 
differential geometry and others. 

-Bulletin of the London Mathematical Society 
CBMS Regional Conference Series in Mathematics, Number 89; 
1996; ISBN 0-82 18-0323-9 ; 90 pages ; Softcover; All Individuals 
$12, List $15, Order Code CBMS/89CI88 

Independent Study 

An Introduction to Algebraic Geometry 
Kenji Ueno, Kyoto University, japan 

Written by one of the most outstanding experts in contemporary 
algebraic geometry and its now ubiquitous applications in math­
ematical physics ... without any doubt, this textbook, designed for 
very beginners in algebraic geometry, serves its purpose in a 
commendable manner. It is perfectly suited for teaching (and 
learning) the basic ideas of algebraic geometry at the undergrad­
uate level, written with didactic empathy and experience, and it 
provides sufficient background material, intuitive understanding 
and computational skills for a profound study of more advanced 
textbooks. 

-Zentralblatt fiir Mathematik 
Translations of Mathematical Monographs, Volume 1 66; 1997; 
ISBN 0-8218-0589-4; 246 pages ; Hardcover; Individual member 
$47, List $79, Institutional member $63, Order Code 
MMON0/166CI88 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air delivery outside of the 
continental U. S.,.please include $6.50 per item. Prepayment required. Order from: American Mathematical 
Society, P. 0. Box 5904, Boston, MA 02206-5904, USA. For credit card orders, fax 1-401-455-4046 or call toll free 
1-800-321-4AMS (4267) in the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the 
AMS bookstore at www.ams .org/bookstore. Residents of Canada, please include 7% GST. 
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The AMS 
$5-$10-$15-$20 Sale 

Discount applies to limited quantities and only to the titles on the following pages. DIRECT SALES ONLY. 
NOT AVAILABLE TO BOOKSTORES OR AGENTS. Orders must be sent on the special AMS $5-$10-$15-$20 
Sale order form (or facsimile). For telephone orders, please specify AMS $5-$10-$15-$20 Sale to ensure proper 
discount. Sale ends December 31, 1998. 

Code List Sale 

AMS Publications Not in Series 
Computer Science Technical Reports: 
Selected Holdings at Stanford University, 
1992, 1160 pp. 

CSTRPTWS88 $198 $20 

Fractal Analysis Software Package: A Fractal 
Generator for Windows™ 3.x, by Pierre Fer­
land, Claude Tricot, and Axel van de Walle, 
1994, 35 pp. 

FASPWS88 $50 $10 

French Mathematical Seminars, by 
Nancy D. Anderson, 1978, 178 pp. 

FRENCHSEMWS88 $40 $10 

Meditations Algebraicae, an English Transla­
tion of the Work of Edward Waring, edited by 
Dennis Weeks, 1991, 459 pp. 

WARINGWS88 $94 $20 

Proceedings of the Gibbs Symposium, Yale 
University, May 15-17, 1989, edited by 
D. G. Caldi and G. D. Mostow, 1990, 321 pp. 

GIBBSWS88 $68 $5 

Other Publications Available 
Through the AMS 

World Directory of Mathematicians 1990, 
1990, 1239 pp. 

WRLDIR/9WS88 $40 $10 

World Directory of Mathematicians 1994, 
1994, 869 pp. 

WRLDIR/10WS88 $45 $10 

Advances in Soviet Mathematics 
Theory of Singularities and its Applications, 
edited by V.I. Arnold, 1990, 333 pp. 

ADVSOV /1 WS88 $130 $20 

AUGUST 1998 

Code List Sale 

Dynamical Systems and Statistical 
Mechanics, edited by Ya. G. Sinai, 1991, 
254 pp. 

ADVSOV /3WS88 $132 $20 

Algebraic K-Theory, edited by A. A. Suslin, 
1991, 170 pp. 

ADVSOV/4WS88 $83 $20 

Many-Particle Hamiltonians: Spectra and Scat­
tering, edited by R. A. Minlos, 1991, 194 pp. 

ADVSOV /SWS88 $75 $15 

Estimates and Asymptotics for Discrete Spec­
tra of Integral and Differential Equations, 
edited by M. Sh. Birman, 1991, 204 pp. 

ADVSOV/7WS88 $118 $20 

Properties of Global Attractors of Partial Dif­
ferential Equations, edited by A. V. Babin and 
M.l. Vishik, 1992, 172 pp. 

ADVSOV/10WS88 $106 $20 

Entire and Subharmonic Functions, edited by 
B. Ya. Levin, 1992, 275 pp. 

ADVSOV / 11 WS88 $147 $20 

Topics in Nonparametric Estimation, edited 
by R. Z. Khasminskii, 1992, 150 pp. 

ADVSOV/12WS88 $99 $20 

Idempotent Analysis, edited by V. P. Maslov 
and S. N. Samborski!, 1992, 210 pp. 

ADVSOV/l3WS88 $108 $20 

Nonlinear Stokes Phenomena, edited by 
Yu. S.ll'yashenko, 1993, 287 pp. 

ADVSOV/14WS88 $116 $20 

Minimal Surfaces, edited by A. T. Fomenko, 
1993, 342 pp. 

ADVSOV/15WS88 $137 $20 

I. M. Gelfand Seminar, edited by Sergei 
Gelfand and Simon Gindikin, 1993, 242 pp. 

ADVSOV/16.1WS88 $71 $15 

NOTICES OF THE AMS 
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I. M. Gelfand Seminar, edited by Sergei 
Gelfand and Simon Gindikin, 1993, 208 pp. 

ADVSOV/16.2WS88 $65 $15 

Unconventional Lie Algebras, edited by 
Dmitry Fuchs, 1993, 216 pp. 

ADVSOV / 17WS88 $105 $20 

Spectral Operator Theory and Related 
Topics, edited by V. A. Marchenko, 1994, 
286 pp. 

ADVSOV/19WS88 $100 $20 

Probability Contributions to Statistical 
Mechanics, edited by R. L. Dobrushin, 1994, 
289 pp. 

ADVSOV/20WS88 $1 00 $20 

American Mathematical Society 
Translations-Series 2 
Eleven Papers on Logic, Algebra, Analysis and 
Topology, by I. U. Bronstein, B. M. Budak, E. P. 
Dolzenko, I. C. Gohberg, M. G. Krein, 0. N. 
Macedonskaja, S. ]u. Maslov, A. N. Sarkovskii, 
]u. L. Smuljan, and M.S. Stavskii, 1971, 258 pp. 

TRANS2/97WS88 $45 $10 

Five Papers on Logic and Foundations, by 
G. S. Ceitin, A. A. Markov, S. ]u. Maslov, and 
I. D. Zaslavskii, 1971, 288 pp. 

TRANS2/98WS88 $49 $10 

Ten Papers in Analysis, by M. S. Budjanu, 
I. C. Gohberg, M. V. Keldys, B. M. Levitan, V. A. 
Mari'enko, ]u.I. Neimark, S. M. Nikolskii, and 
A. I. Zukov, 1973, 252 pp. 

TRANS2/l02WS88 $58 $15 

Partial Differential Equations, by R. A. Alek­
sandrjan, V. M. Babic, ]u. M. Berezanskii, 0. V. 
Besov, A. V. Bicadze, A. A. Dezin, S. K. 
Godunov, V. A. Il'in, V. P. Il'in, V. K. Ivanov, N. 
N. Janenko, I. A. Kiprijanov, M. I. Kljui'ani'ev, V. 
I. Kondrasov, A. G. Kostjucenko, M. A. Kras­
noselskii , L. D. Kudrjavcev, B. M. Levitan, 
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Code List Sale 

M. M. Lavrent'ev, P. I. Lizorkin, V. N. Maslen­
nikova, P. 0. Mihailov, S. G. Mihlin, A. D. 
Myskis, S. M. Niko!'skii, V. V. Ogneva, 0. A. 
Oleinik, G. P. Prokopov, A. A. Samarskii, A. N. 
Tihonov, M. 1. Visik, and T. I. Zelenja, 1976, 
346 pp. 

TRANS2/105WS88 $84 $20 

Topological Sernifields and Their Applica­
tions to General Topology, by M. Ja. 
Antonovskii, V. G. Boltjanskii, and T. A. Sarym­
sakov, 1977, 142 pp. 

TRANS2/106WS88 $34 $10 

Nine Papers on Analysis, by M. S. Budjanu, 
M. M. Dzrbasjan, 1. C. Gohberg, N. Ja. Krupnik, 
B. M. Levitan, V. I. Macaev, A. S. Markus, Ju. A. 
Palant, V. A. Prigorskii, and V. Ptak, 1977, 
188 pp. 

TRANS2/110WS88 $62 $15 

Nine Papers on Analysis, by V. M. Adamjan, 
D. E. Arov, M. L. Cetlin, I. M. Gei'fand, I. C. 
Gohberg, V. S. Gurfinke!', M. M. Karcevskii, 
M. G. Krein, N. ]a. Krupnik, A. D. Ljasko, P. 
Mandl, and D. E. Men'sov, 1978, 219 pp. 

TRANS2/11 1WS88 $57 $15 

Nine Papers on Hilbert's 16th Problem, by 
D. A. Gudkov and G. A. Utkin, 1978, 172 pp. 

TRANS2/112WS88 $59 $15 

Ten Papers on Complex Analysis, by N. U. 
Arakelyan, V. Ya. Gutlyanskii, S. L. Krushkal', 
V. S. Kud'yavin, M.A. Lavrent'ev, L. S. Maergoiz, 
A. A. Nersesyan, M. 0. Otelbaev, and V. P. 
Palamodov, 1984, 226 pp. 

TRANS2/ 122WS88 $74 $15 

Thirteen Papers in Algebra and Number The­
ory, by I. K. Zhuk, I. Sh. Slavutskii, V. A. Lipnit­
skii, V. I. Chernousov, 0. M. Adamovich, Yu. A. 
Drozd, V. M. Bondarenko, A. G. Zavadskii, L. A. 
Nazarova, V. M. Turchin, B. P. Kornrakov, A. A. 
Premet, T. I. Pirashvili, S. A. Chunikhin, A. A. 
Kirilyuk, V. P. Rud'ko, and A. S. Rapinchuk, 
1986, 122 pp. 

TRANS2/128WS88 $62 $15 

Ten Papers in Analysis, by V. A. Zmorovich, V. 
A. Pokhilevich, V. I. Ryazanov, V. N. Ginzburg, 
G. A. Sharshanova, V. B. Giner, L. R. Podoshev, 
M. L. Sodin, V. E. Katsne!'son, A. E. Eremenko, 
Yu. M. Dyukarev, 0. V. Ivanov, G. D. Suvorov, P. 
M. Tarnrazov, and I. D. Machavariani, 1986, 
120 pp. 

TRANS2/ 131 WS88 $57 $15 

Thirteen Papers in Algebra, by I. G. Drnitriev, 
S. Kh. Darbinyan, A. V. Kostochka, 0. G. Ruden­
skaya, T. M. Zuparov, V. V. Iliev, D. A. Leites, V. 
Ya. Golodets, N. I. Nessonov, I. S. 
Bezverkhnyaya, V. A. Grinblat, N. A. Vavilov, 
and A. L. Vishnevetskii, 1986, 104 pp. 

TRANS2/132WS88 $51 $15 

Fourteen Papers Translated from the 
Russian, by A. Ya. Aizenshtat, V. V. Baranov, B. 
M. Bil'man, B. K. Boguta, V. A. Bondarenko, G. F. 
Kushner, V.I. Malykhin, Yu. V. Mel'nichuk, B. V. 
Novikov, N. S. Podtsykin, B. E. Shapirovskii, V. 
V. Sharko, V. P. Sol tan, G. D. Suvorov, and A. V. 
Zarelua, 1987, 153 pp. 

TRANS2/134WS88 $61 $15 
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Six Papers in Logic, by S. N. Artemov, M. I. 
Bekenov, A. D. Korshunov, V. E. Vail', and 
B. I. Zil'ber, 1987, 79 pp. 

TRANS2/ 135WS88 $47 $10 

Fourteen Papers Translated from the 
Russian, by L.A. Aksent'ev, T. N. Arutyunyan, 
A. E. Etkin, V. A. Kasimov, V. E. Katsne!'son, A. 
S. Madgerova, Algis Morkeliiinas, I. R. Nezh­
metdinov, S. Ya. Novikov, M. I. Ostrovskii, E. M. 
Semenov, E. V. Tokarev, V. S. Vladirnirov, and 
N. v. Zabolotskii, 1987, 154 pp. 

TRANS2/ 136WS88 $59 $15 

Fourteen Papers Translated from the 
Russian, by V.I. Arno!'d, S. D. Berman, K. 
Buzashi, T. Donchev, K. M. Efimov, I. I. 
Gikhrnan, S. G. Gindikin, M. I. Kanovich, A. A. 
Kirillov, Yu. I. Manin, V. G. Maz'ya, Yu. A. 
Neretin, A. A. Panchishkin, Bl. Sendov, Ya. G. 
Sinai, Vu Kim Tuan, E. B. Vinberg, and S. B. 
Yakubovich, 1987, 129 pp. 

TRANS2/137WS88 $58 $15 

Nineteen Papers on Algebraic Semlgmups, by 
A. Ya. Aizenshtat, A. E. Evseev, N. E. Podran, I. 
S. Ponizovskii, B. M. Shain, E. G. Shutov, and 
Yu. M. Vazhenin, 1988, 210 pp. 

TRANS2/139WS88 $84 $5 

Ordered Sets and Lattices, by Kh. 
Drashkovicheva, T. S. Fofanova, V. I. Igoshin, T. 
Katrinyak, M. Kolibiar, A. V. Mikhalev, V. N. 
Salii, and L. A. Skornyakov, 1989, 203 pp. 

TRANS2/141WS88 $82 $20 

Ten Papers Translated from the Russian, by 
M. B. Abalovich, D. S. Dzhumabaev, V. Z. 
Feinberg, V. Fleischer, S. S. Goncharov, B. N. 
Khabibullin, M. G. Krein, N. Ya. Krupnik, B. Ya. 
Levin, L. V. Nosov, E. G. Nosova, A. A. 
Nude!'man, E. B. Rabinovich, G. I. Russu, V. Yu. 
Sazonov, and D. I. Sviridenko, 1989, 
121 pp. 

TRANS2/142WS88 $62 $15 

Eight Papers Translated from the Russian, by 
V. A. Belonogov, Yu. A. Drakokhrust, R. F. 
Faiziev, R. N. Ganikhodzhaev, S. S. Goncharov, 
G. Mints, E. M. Nikishin, A. N. Parshin, T. A. 
Sarymsakov, and Yu. G. Zarkhin, 1989, 152 pp. 

TRANS2/143WS88 $70 $15 

Thirteen Papers Translated from the Russian, 
by S. D. Berman, K. Buzashi, V. K. Dubovoi, 
S. Yu. Favorov, I. S. Kats, I. V. Lobarev, V. E. 
Lyantse, Yu. I. Lyubarskii, Kh. B. Maiorga, 
A. A. Nersesyan, N. P. Pustovoitov, and 
G. N. Zholtkevich, 1989, 140 pp. 

TRANS2/ 144WS88 $70 $15 

Eight Papers Translated from the Russian, by 
S. G. Dalalyan, I. I. Danilyuk, A. T. Fomenko, S. 
G. Gindikin, M. G. Gorbachuk, V. I. Gorbachuk, 
M. G. Krein, V. P. Palamodov, I. V. Skrypnik, 
and Dao Trong Thi, 1989, 117 pp. 

TRANS2/ 145WS88 $64 $15 

Fifteen Papers in Complex Analysis, by L. A. 
Aizenberg, A. B. Aleksandrov, P. V. Degtyar', 
Ya. Yu. Galdis, S. G. Gindikin, V. A. Kakichev, V. 
P. Khavin, G. M. Khenkin, B. I. Odvirko-Budko, 
A. L. Onishchik, S. I. Pinchuk, A. Yu. Pushnikov, 
V. V. Rabotin, L. I. Ronkin, A. Sadullaev, N. N. 
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Tarkhanov, A. K. Tsikh, and 
A. P. Yuzhakov, 1989, 112 pp. 

TRANS2/146WS88 $71 $15 

Nine Papers from the International Congress 
of Mathematicians 1986, by I. G. Bashrnakova, 
G. V. Belyi, E. D. Gluskin, S. K. Godunov, A. A. 
Gonchar, A. M. Olevskii, M. G. Peretyat'kin, 
A. A. Razborov, and A. V. Skorokhod, 1990, 
100 pp. 

TRANS2/147WS88 $56 $15 

First Siberian Winter School "Algebra and 
Analysis", by A. D. Aleksandrov, 0. V. Bele­
gradek, I. A. Bokut', and Yu. L. Ershov, 1991, 
112 pp. 

TRANS2/148WS88 $66 $15 

Thirteen Papers in Algebra, Functional 
Analysis, Topology, and Probability Trans­
lated from the Russian, by V. S. Afraimovich, 
Ya. G. Berkovich, V. Z. Grines, L. G. Khanir, I. 
Ya. Novikov, B. M. Pogrebinskii, V. V. Sharko, V. 
P. Shchedrik, L. P. Shi!'nikov, 0. P. Skachkova, 
V. A. Tolokonnikov, N. A. Vavilov, and B. !. 
Zil'ber, 1991, 220 pp. 

TRANS2/149WS88 $119 $20 

Second Siberian Winter School "Algebra and 
Analysis", edited by!. A. Aleksandrov, L.A. 
Bokut', and Yu. G. Reshetnyak, 1992, 145 pp. 

TRANS2/151WS88 $130 $20 

Singularity Theory and Some Problems of 
Functional Analysis, edited by S. G. Gindikin, 
1992, 199 pp. 

TRANS2/153WS88 $101 $20 

Three Papers on Algebras and Their Repre­
sentations, by V. N. Gerasimov, N. G. 
Nesterenko, and A.!. Valitskas, 1993, 195 pp. 

TRANS2/156WS88 $98 $20 

Wave Propagation. Scattering Theory, edited 
by M. Sh. Birman, 1993, 256 pp. 

TRA.NS2/157WS88 $105 $20 

Selected Topics in Discrete Mathematics: Pro­
ceedings of the Moscow Discrete Mathemat­
ics Seminar, 1972-1990, edited by A. K. Kel­
mans, 1994, 221 pp. 

TRA.NS2/158WS88 $79 $20 

Proceedings of the St. Petersburg Mathemati­
cal Society, Volume II, edited by 0. A. 
Ladyzhenskaya, 1994, 225 pp. 

TRANS2/ 159WS88 $115 $20 

Selected Papers on Number Theory, Alge­
braic Geometry, and Differential Geometry, 
edited by Katsurni Nornizu, 1994, 154 pp. 

TRANS2/160WS88 $75 $20 

Selected Papers on Analysis, Probability, and 
Statistics, edited by Katsurni Nornizu, 1994, 
151 pp. 

TRANS2/161 WS88 $75 $20 

Applied Problems of Radon Transform, 
edited by Simon Gindikin, 1994, 261 pp. 

TRA.NS2/162WS88 $119 $20 

Third Siberian School: Algebra and Analysis, 
edited by L. A. Bokut', M. Hazewinkel, and 
Yu. G. Reshetnyak, 1995, 188 pp. 

TRA.NS2/163WS88 $95 $20 
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Applied Discrete Mathematics 
and Theoretical Computer 
Science 
Convergence Theory of Feasible Direction 
Methods, by Du Dingzhu, 1991, 118 pp. 

ADM/ 1 WS88 $31 $5 

CBMS Issues in Mathematics 
Education 
Mathematicians and Education Reform 
1989-90, edited by Naomi D. Fisher, Harvey B. 
Keynes, and Philip D. Wagreich, 1991, 176 pp. 

CBMATH/2WS88 $42 $5 

Mathematicians and Education Reform 
1990-1991, edited by Naomi D. Fisher, 
Harvey B. Keynes, and Philip D. Wagreich, 
1993, 185 pp. 

CBMATH/3WS88 $62 $15 

CBMS Regional Conference Series 
in Mathematics 
Algebraic Ideas in Ergodic Theory, by Klaus 
Schmidt, 1990, 94 pp. 

CBMS/76WS88 $31 $10 

Littlewood-Paley Theory and the Study of 
Function Spaces, by Michael Frazier, Bjorn 
jawerth, and Guido Weiss, 1991, 132 pp. 

CBMS/79WS88 $42 $10 

Collected Works 
Collected Papers of Salomon Bochner, edited 
by Robert C. Gunning, 1991, 732 pp. 

CWORKS/2.3WS88 $108 $20 

A. Adrian Albert Collected Mathematical 
Papers, edited by Richard E. Block, Nathan 
jacobson, j. Marshall Osborn, David]. Saltman, 
and Daniel Zelinsky, 1993, 743 pp. 

CWORKS/3 .1WS88 $100 $20 

A. Adrian Albert Collected Mathematical 
Papers, edited by Richard E. Block, Nathan 
jacobson, j. Marshall Osborn, David ]. Saltman, 
and Daniel Zelinsky, 1993, 938 pp. 

CWORKS/3.2WS88 $117 $20 

Conference Proceedings, 
Canadian Mathematical Society 
Oscillation, Bifurcation and Chaos, edited by 
F. V. Atkinson, W. F. Langford, and A. B. Min­
garelli, 1987, 711 pp. 

CMSAMS/8WS88 $93 $20 

Mathematical Quantum Field Theory and 
Related Topics, edited by joel S. Feldman and 
Lon M. Rosen, 1988, 261 pp. 

CMSAMS/9WS88 $41 $10 

Category Theory 1991: Proceedings of the 
1991 Summer Category Theory Meeting, 
Montreal, Canada, edited by R.A.G. Seely, 
1992,447 pp. 

CMSAMS/13WS88 $76 $20 

AUGUST 1998 

Code List Sale 

Representations of Algebras, edited by Vlas­
timil Dlab and Helmut Lenzing, 1993,478 pp. 

CMSAMS/14WS88 $81 $20 

Contemporary Mathematics 
Algebraists' Homage: Papers in Ring Theory 
and Related Topics, edited by S. A. Arnitsur, 
D. j . Saltman, and G. B. Seligman, 1982, 
409 pp. 

CONM/13WS88 $44 $10 

Automated Theorem Proving: After 25 Years, 
edited by W. W. Bledsoe and D. W. Loveland, 
1984, 360 pp. 

CONM/29WS88 $42 $10 

Group Actions on Manifolds, edited by Rein­
hard Schultz, 1985, 568 pp. 

CONM/36WS88 $58 $15 

Random Matrices and Their Applications, 
edited by]. E. Cohen, H. Kesten, and C. M. 
Newman, 1986, 358 pp. 

CONM/50WS88 $43 $10 

Logic and Combinatorics, edited by Stephen 
G. Simpson, 1987, 394 pp. 

CONM/65WS88 $46 $10 

Fixed Point Theory and Its Applications, 
edited by R. F. Brown, 1988, 268 pp. 

CONM/72WS88 $36 $10 

Statistical Inference from Stochastic 
Processes, edited by N. U. Prabhu, 1988, 
386 pp. 

CONM/80WS88 $44 $10 

Banach Space Theory, edited by Bor-Luh Lin, 
1989, 521 pp. 

CONM/85WS88 $59 $15 

Commutative Harmonic Analysis, edited by 
David Colella, 1989, 305 pp. 

CONM/91WS88 $43 $10 

Categories in Computer Science and Logic, 
edited by john W. Gray and Andre Scedrov, 
1989, 382 pp. 

CONM/92WS88 $50 $10 

Measure and Measurable Dynamics, edited by 
R. Daniel Mauldin, R. M. Shortt, and Cesar E. 
Silva, 1989, 326 pp. 

CONM/94WS88 $57 $15 

Every Planar Map is Four Colorable, by Ken­
neth Appel and Wolfgang Haken, 1989, 741 
pp. 

CONM/98WS88 $94 $20 

The Connection between Infinite Dimen­
sional and Finite Dimensional Dynamical 
Systems, edited by Basil Nicolaenko, Ciprian 
Foias, and Roger Temam, 1989, 357 pp. 

CONM/99WS88 $49 $10 

Current Progress in Hyperbolic Systems: Rie­
mann Problems and Computations, edited by 
W. Brent Lindquist, 1989, 367 pp. 

CONM/100WS88 $49 $10 

NOTICES OF THE AMS 

The AMS $5-$10-$15-$20 Sale 

Code List Sale 

Primes Associated to an Ideal, by Stephen 
McAdam, 1989, 167 pp. 

CONM/102WS88 $37 $10 

Coloring Theories, by Steve Fisk, 1989, 164 
pp. 

CONM/103WS88 $37 $10 

Geometric and Topological Invariants for 
Elliptic Operators, edited by jerome Kaminker, 
1990, 297 pp. 

CONM/105WS88 $41 $10 

Logic and Computation, edited by Wilfried 
Sieg, 1990, 297 pp. 

CONM/ 106WS88 $41 $10 

Harmonic Analysis and Partial Differential 
Equations, edited by Mario Milman and Tomas 
Schonbek, 1990, 129 pp. 

CONM/ 107WS88 $40 $10 

Combinatorial Group Theory, edited by Ben­
jamin Fine, Anthony Gaglione, and Francis 
C. Y. Tang, 1990, 191 pp. 

CONM/109WS88 $38 $10 

Lie Algebras and Related Topics, edited by 
Georgia Benkart and j. Marshall Osborn, 1990, 
313 pp. 

CONM/ 110WS88 $46 $10 

Finite Geometries and Combinatorial 
Designs, edited by Earl S. Kramer and Spyros 
S. Magliveras, 1990, 312 pp. 

CONM/ 111WS88 $55 $15 

Integral Geometry and Tomography, edited 
by Eric Grinberg and Eric Todd Quinto, 1990, 
251 pp. 

CONM/113WS88 $56 $15 

Statistical Multiple Integration, edited by 
Nancy Flournoy and Robert K. Tsutakawa, 
1991, 276 pp. 

CONM/115WS88 $74 $15 

Algebraic Geometry: Sundance 1988, edited 
by Brian Harbourne and Robert Speiser, 1991, 
146 pp. 

CONM/116WS88 $59 $15 

Probability Theory and Its Applications in 
China, edited by Yan Shi-jian, Yang Chung­
Chun, and Wang, 1991, 333 pp. 

CONM/118WS88 $48 $10 

Selfadjoint and Nonselfadjoint Operator 
Algebras and Operator Theory, edited by 
RobertS. Doran, 1991, 215 pp. 

CONM/120WS88 $5 1 $15 

Inverse Scattering and Applications, edited 
by David Sattinger, 1991, 133 pp. 

CONM/122WS88 $41 $10 

Azumaya Algebras, Actions, and Modules, 
edited by Darrell E. Haile and james Osterburg, 
1992, 298 pp. 

CONM/124WS88 $43 $10 

Strategies for Sequential Search and Selection 
in Real Time, edited by F. Thomas Bruss, 
Thomas S. Ferguson, and Stephen M. Samuels, 
1992, 248 pp. 

CONM/125WS88 $47 $10 
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New Approaches in Spectral Decomposition, 
edited by Ridgley Lange and Shengwang Wang, 
1992, 273 pp. 

CONM/128WS88 $44 $10 

Abelian Groups and Noncommutative Rings: 
A Collection of Papers in Memory of Robert 
B. Warfield, Jr., edited by L. Fuchs, K. R. Good­
earl, J. T. Stafford, and C. Vinsonhaler, 1992, 
394 pp. 

CONM/130WS88 $49 $10 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mai'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A.!. Kostrikin, 1992, 712 pp. 

CONM/13l.lWS88 $80 $5 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mai'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A. I. Kostrikin, 1992, 704 pp. 

CONM/131.2WS88 $79 $5 

Proceedings of the International Conference 
on Algebra Dedicated to the Memory of A. I. 
Mai'cev, edited by L. A. Bokut', Yu. L. Ershov, 
and A. I. Kostrikin, 1992, 666 pp. 

CONM/131.3WS88 $70 $5 

Deformation Theory and Quantum Groups 
with Applications to Mathematical Physics, 
edited by Murray Gerstenhaber and Jim Stash­
eff, 1992, 377 pp. 

CONM/ 134WS88 $55 $15 

Symbolic Dynamics and its Applications, 
edited by Peter Walters, 1992, 452 pp. 

CONM/135WS88 $5 5 $15 

Curves, Jacobians, and Abelian Varieties, 
edited by Ron Donagi, 1992, 342 pp. 

CONM/136WS88 $62 $15 

The Madison Symposium on Complex Analy­
sis, edited by Edgar Lee Stout and Alexander 
Nagel, 1992, 478 pp. 

CONM/137WS88 $49 $10 

Hypergeometric Functions on Domains of 
Positivity, Jack Polynomials, and Applica­
tions, edited by Donald St.P. Richards, 1992, 
259 pp. 

CONM/ 138WS88 $44 $10 

Kazhdan-Lusztig Theory and Related Topics, 
edited by Vinay Deodhar, 1992, 277 pp. 

CONM/ 139WS88 $46 $10 

Geometric Analysis, edited by Eric L. Grin­
berg, 1992, 167 pp. 

CONM/140WS88 $40 $10 

Fluid Dynamics in Biology, edited by A. Y. 
Cheer and C. P. van Dam, 1993, 586 pp. 

CONM/141WS88 $73 $15 

Several Complex Variables in China, edited 
by Chung-Chun Yang and Sheng Gong, 1993, 
173 pp. 

CONM/142WS88 $36 $10 

A Tribute to Emil Grosswald: Number Theory 
and Related Analysis, edited by Marvin Knopp 
and Mark Sheingorn, 1993, 612 pp. 

CONM/143WS88 $79 $20 
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Code List Sale 

Banach Spaces, edited by Bor-Luh Lin and 
William B. Johnson, 1993, 201 pp. 

CONM/144WS88 $42 $10 

Algebraic Topology: Oaxtepec 1991, edited 
by Martin C. Tangora, 1993, 481 pp. 

CONM/146WS88 $71 $15 

Graph Structure Theory, edited by Neil 
Robertson and Paul Seymour, 1993, 688 pp. 

CONM/147WS88 $81 $20 

Index Theory and Operator Algebras, edited 
by Jeffrey Fox and Peter Haskell, 1993, 190 pp. 

CONM/148WS88 $41 $10 

Doeblin and Modern Probability, edited by 
Harry Cohn, 1993, 347 pp. 

CONM/ 149WS88 $49 $10 

Mapping Class Groups and Moduli Spaces of 
Riemann Surfaces, edited by Carl-Friedrich 
Bodigheimer and Richard M. Hain, 1993, 
372 pp. 

CONM/150WS88 $5 1 $15 

The Reconstruction of Trees from Their 
Automorphism Groups, by Matatyahu Rubin, 
1993, 274 pp. 

CONM/151 WS88 $56 $15 

Nielsen Theory and Dynamical Systems, 
edited by Christopher K. McCord, 1993, 
350 pp. 

CONM/152WS88 $52 $15 

Linear Algebraic Groups and Their Represen­
tations, edited by RichardS. Elman, Murray M. 
Schacher, and V. S. Varadarajan, 1993, 200 pp. 

CONM/153WS88 $42 $10 

The Penrose Transform and Analytic Coho­
mology in Representation Theory, edited by 
Michael Eastwood, Joseph Wolf, and Roger 
Zierau, 1993, 259 pp. 

CONM/154WS88 $47 $10 

Commutative Algebra: Syzygies, Multiplici­
ties, and Birational Algebra, edited by William 
]. Heinzer, Craig L. Huneke, and Judith D. Sally, 
1994, 444 pp. 

CONM/159WS88 $61 $15 

Lie Algebras, Cohomology, and New Applica­
tions to Quantum Mechanics, edited by Niky 
Kamran and Peter]. Olver, 1994, 310 pp. 

CONM/160WS88 $51 $15 

Computational Mathematics in China, edited 
by Zhong-Ci Shi and Chung-Chun Yang, 1994, 
225 pp. 

CONM/163WS88 $44 $10 

The Rademacher Legacy to Mathematics, 
edited by George E. Andrews, David M. Bres­
soud, and L. Alayne Parson, 1994, 369 pp. 

CONM/166WS88 $60 $15 

C*-Algebras: 1943- 1993, edited by RobertS. 
Doran, 1994, 399 pp. 

CONM/167WS88 $65 $15 

Finite Fields: Theory, Applications, and Algo­
rithms, edited by Gary L. Mullen and Peter Jau­
Shyong Shiue, 1994, 402 pp. 

CONM/168WS88 $65 $15 

NOTICES OF THE AMS 

Code List Sale 

The Mathematical Legacy of Wilhelm Mag­
nus: Groups, Geometry and Special 
Functions, edited by William Abikoff, Joan S. 
Birman, and Kathryn Kuiken, 1994, 499 pp. 

CONM/169WS88 $80 $20 

Abelian Group Theory and Related Topics, 
edited by Rudiger Gobel, Paul Hill, and Wolf­
gang Liebert, 1994, 432 pp. 

CONM/ 171WS88 $65 $15 

Geometry of the Spectrum, edited by Robert 
Brooks, Carolyn Gordon, and Peter Perry, 1994, 
299 pp. 

CONM/l73WS88 $58 $15 

Mathematical Aspects of Conformal and 
Topological Field Theories and Quantum 
Groups, edited by Paul]. Sally, Jr., Moshe 
Flato, James Lepowsky, Nicolai Reshetikhin, 
and Gregg]. Zuckerman, 1994, 267 pp. 

CONM/l75WS88 $50 $10 

Foundational Aspects of "Non" standard 
Mathematics, by David Ballard, 1994, 135 pp. 

CONM/176WS88 $40 $10 

Representation Theory and Analysis on 
Homogeneous Spaces, edited by Simon 
Gindikin, Roe Goodman, Frederick P. Green­
leaf, and Paul]. Sally, Jr., 1994, 256 pp. 

CONM/177WS88 $46 $10 

Jerusalem Combinatorics '93, edited by 
Helene Barcelo and Gil Kalai, 1994, 360 pp. 

CONM/178WS88 $64 $15 

The Cech Centennial: A Conference on 
Homotopy Theory, edited by Mila Cenkl and 
Haynes Miller, 1995, 422 pp. 

CONM/181WS88 $63 $15 

Applications of Hypergroups and Related 
Measure Algebras, edited by William C. Con­
nett, Marc-Olivier Gebuhrer, and Alan L. 
Schwartz, 1995, 441 pp. 

CONM/183WS88 $69 $15 

Second International Conference on Algebra, 
edited by L.A. Bokut', A. I. Kostrikin, and 
S. S. Kutateladze, 1995, 449 pp. 

CONM/184WS88 $65 $15 

CRM Proceedings & Lecture 
Notes 
Asymptotic Methods in Mechanics, edited by 
Remi Vaillancourt and Andrei L. Smirnov, 
1993, 282 pp. 

CRMP/3WS88 $72 $15 

Measure-Valued Processes, Stochastic Partial 
Differential Equations, and Interacting Sys­
tems, edited by D. A. Dawson, 1994, 241 pp. 

CRMP/5WS88 $59 $15 

The Hilton Symposium 1993: Topics in 
Topology and Group Theory, edited by 
Guido Mislin, 1994, 198 pp. 

CRMP/6WS88 $49 $10 

Mathematical Quantum Theory I: Field The­
ory and Many-Body Theory, edited by ]. Feld­
man, R. Froese, and L. Rosen, 1994, 234 pp. 

CRMP/7WS88 $5 7 $15 
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Code List Sale 

DIMACS: Series in Discrete 
Mathematics and Theoretical 
Computer Science 
Polyhedral Combinatorics, edited by William 
Cook and Paul D. Seymour, 1990, 288 pp. 

DIMACS/1WS88 $57 $5 

Distributed Computing and Cryptography, 
edited by Joan Feigenbaum and Michael Mer­
ritt, 1991, 262 pp. 

DIMACS/2WS88 $53 $5 

Computer-Aided Verification '90, edited by E. 
M. Clarke and R. P. Kurshan, 1991, 628 pp. 

DIMACS/3WS88 $100 $5 

Applied Geometry and Discrete Mathematics: 
The Victor Klee Festschrift, edited by Peter 
Gritzmann and Bernd Sturmfels, 1991, 608 pp. 

DIMACS/4WS88 $118 $5 

Reliability of Computer and Communication 
Networks, edited by Fred Roberts, Frank 
Hwang, and Clyde Monma, 1991, 259 pp. 

DIMACS/5WS88 $45 $5 

Discrete and Computational Geometry: 
Papers from the DIMACS Special Year, edited 
by Jacob E. Goodman, Richard Pollack, and 
William Steiger, 1991, 378 pp. 

DIMACS/6WS88 $66 $5 

On-line Algorithms, edited by Lyle A. McGeoch 
and Daniel D. Sleator, 1992, 179 pp. 

DIMACS/7WS88 $32 $5 

Mathematical Methods of Analysis of 
Biopolymer Sequences, edited by Simon 
Gindikin, 1992, 150 pp. 

DIMACS/8WS88 $48 $5 

Planar Graphs, edited by William T. Trotter, 
1993, 152 pp. 

DIMACS/ 9WS88 $45 $5 

Network Flows and Matching: First DIMACS 
Implementation Challenge, edited by David S. 
Johnson and Catherine C. McGeoch, 1993, 
592 pp. 

DIMACS/ 12WS88 $96 $5 

Advances in Computational Complexity The­
ory, edited by Jin-Yi Cai, 1993, 209 pp. 

DIMACS/ l3WS88 $84 $5 

Coding and Quantization, edited by Robert 
Calderbank, G. David Forney, Jr., and Nader 
Moayeri, 1993, 263 pp. 

DIMACS/ l4WS88 $69 $5 

Computational Support for Discrete Math­
ematics, edited by Nathaniel Dean and Gregory 
E. Shannon, 1994, 399 pp. 

DIMACS/ l5WS88 $77 $5 

Quadratic Assignment and Related Problems, 
edited by Panos M. Pardalos and 
Henry Wolkowicz, 1994, 364 pp. 

DIMACS/ l6WS88 $73 $5 

Language Computations, edited by Eric Sven 
Ristad, 1994, 198 pp. 

DIMACS/ l7WS88 $60 $5 

AUGUST 1998 

Code List Sale 

Specification of Parallel Algorithms, edited by 
Guy E. Blelloch, K. Mani Chandy, and Suresh 
Jagannathan, 1994, 399 pp. 

DIMACS/l8WS88 $79 $5 

Partitioning Data Sets, edited by Ingemar J. 
Cox, Pierre Hansen, and Bela Julesz, 1995, 
408 pp. 

DIMACS/ l9WS88 $85 $5 

Fields Institute Communications 
Dynamics and Control of Mechanical Sys­
tems: The Falling Cat and Related Problems, 
edited by Michael]. Enos, 1993, 280 pp. 

FIC/ l WS88 $87 $20 

Control of Flexible Structures, edited by K. A. 
Morris, 1993, 243 pp. 

FIC/2WS88 $82 $20 

Hamiltonian and Gradient Flows, Algorithms 
and Control, edited by Anthony Bloch, 1994, 
155 pp. 

FIC/3WS88 $71 $15 

Fields Institute Monographs 
Global Dynamics, Phase Space Transport, 
Orbits Homoclinic to Resonances, and Appli­
cations, by Stephen Wiggins, 1993, 155 pp. 

FIM/l WS88 $39 $10 

History of Mathematics 
A Century of Mathematics in America, Part 1, 
edited by Peter Duren, 1988, 477 pp. 

HMATH/ 1WS88 $75 $5 

A Century of Mathematics in America, Part 2, 
edited by Peter Duren, 1989, 585 pp. 

HMATH/2WS88 $87 $5 

A Century of Mathematics in America, Part 3, 
edited by Peter Duren, 1989, 675 pp. 

HMATH/ 3WS88 $93 $5 

Operations Analysis in the United States 
Army Eighth Air Force in World War II, by 
Charles W. McArthur, 1990, 349 pp. 

HMATH/ 4WS88 $36 $5 

Volume 1: A History of the Second Fifty 
Years, American Mathematical Society 
1939-1988, by Everett Pitcher, 1988, 360 pp. 

HMPITCHERWS88 $50 $10 

Israel Mathematical Conference 
Proceedings 
Ring Theory 1989 in Honor of S. A. Amitsur, 
edited by Louis Rowen, 1990, 430 pp. 

IMCP/ l WS88 $32 $10 

Festschrift in Honor of I. I. Piatetski-Shapiro, 
edited by S. Gelbart, R. Howe, and P. Sarnak, 
1990, 339 pp. 

IMCP/ 3WS88 $40 $10 

NOTICES OF THE AMS 

The AMS $5-$10-$15-$20 Sale 

Code List Sale 

Interpolation Spaces and Related Topics, 
edited by Michael Cwikel, Mario Milman, and 
Richard Rochberg, 1992, 294 pp. 

IMCP/ 5WS88 $40 $5 

Set Theory of the Reals, edited by Haim 
Judah, 1993, 654 pp. 

IMCP/6WS88 $61 $15 

Lectures in Applied Mathematics 
Reacting Flows: Combustion and Chemical 
Reactors, edited by Geoffrey Ludford, 1986, 
512 pp. 

LAM/24.1WS88 $64 $15 

Reacting Flows: Combustion and Chemical 
Reactors, edited by Geoffrey Ludford, 1986, 
536 pp. 

LAM/24.2WS88 $64 $15 

Computational Aspects of VLSI Design with 
an Emphasis on Semiconductor Device Simu­
lation, edited by Randolph E. Bank, 1990, 
190 pp. 

LAM/25WS88 $58 $15 

Computational Solution of Nonlinear Systems 
of Equations, edited by Eugene L. Allgower 
and Kurt Georg, 1990, 762 pp. 

LAM/26WS88 $235 $20 

Mathematics of Random Media, edited by 
Werner E. Kohler and Benjamin S. White, 1991, 
499 pp. 

LAM/27WS88 $191 $20 

Vortex Dynamics and Vortex Methods, edited 
by Christopher R. Anderson and Claude Green­
gard, 1991, 751 pp. 

LAM/28WS88 $149 $20 

Exploiting Symmetry in Applied and Numeri­
cal Analysis, edited by Eugene L. Allgower, 
Kurt Georg, and Rick Miranda, 1993, 459 pp. 

LAM/29WS88 $58 $15 

Tomography, Impedance Imaging, and Inte­
gral Geometry, edited by Eric Todd Quinto, 
Margaret Cheney, and Peter Kuchment, 1994, 
287 pp. 

LAM/30WS88 $51 $15 

Lectures on Mathematics in the 
Life Sciences 
Some Mathematical Questions in Biology, 
edited by Stephen Childress, 1981, 214 pp. 

LLSCI/l4WS88 $33 $10 

Some Mathematical Questions in Biology­
Circadian Rhythms, edited by Gail A. Carpen­
ter, 1987, 265 pp. 

LLSCI/ l9WS88 $46 $10 

Some Mathematical Questions in Biology­
The Dynamics of Excitable Media, edited by 
Hans G.Othmer, 1989, 181 pp. 

LLSCI/21 WS88 $37 $10 
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Mathematical Surveys and 
Monographs 

Sale Code List Sale 

Categories of Modules over Endomorphism 
Rings, by Theodore G. Faticoni, 1993, 140 pp. 

MEM0/ 103/492WS88 $32 $10 

Approximation by Polynomials with Integral ~Y.ariant-Subsemigroups of Lie Groups, by 
Coeffieients;-by-Le-Baron Cl . Ferguson, 1980, Karl-Hermann Neeb, 1993, 193 pp. 
160 pp. MEM0/ 104/ 499WS88 $36 $10 

SURV/ 17WS88 $47 $10 

Contributions to the Theory of Transcenden­
tal Numbers, by Gregory V. Chudnovsky, 1984, 
450 pp. 

SURV/ 19WS88 $109 $20 

Operator Theory and Arithmetic in H oo , by 
Hari Bercovici, 1988, 275 pp. 

SURV/ 26WS88 $82 $20 

Direct and Inverse Scattering on the Line, by 
Richard Beals, Percy Deift, and Carlos Tomei, 
1988, 209 pp. 

SURV/ 28WS88 $66 $15 

Spectral Theory and Analytic Geometry over 
Non-Archimedean Fields, by Vladimir G. 
Berkovich, 1990, 169 pp. 

SURV/33WS88 $55 $15 

Inverse Source Problems, by Victor lsakov, 
1990, 191 pp. 

SURV/34WS88 $75 $15 

Analysis of and on Uniformly Rectifiable 
Sets, by Guy David and Stephen Semmes, 
1993, 356 pp. 

SURV /38WS88 $111 $20 

Monotone Dynamical Systems: An Introduc­
tion to the Theory of Competitive and Coop­
erative Systems, by HalL. Smith, 1995, 
174 pp. 

SURV /41 WS88 $49 $10 

Free Lattices, by Ralph Freese, Jaroslav Jezek, 
and J. B. Nation, 1995, 293 pp. 

SURV / 42WS88 $65 $15 

Memoirs of the American 
Mathematical Society 
A New Approach to the Local Embedding 
Theorem of CR-Structures for n ;o, 4 (The 
Local Solvability for the Operator (Jb in the 
Abstract Sense), by Takao Akahori, 1987, 
257 pp. 

MEM0/67 /366WS88 $34 $10 

Degree Theory for Equivariant Maps, the 
General 5 1-Action, by jorge Jze, Ivar Massabo, 
and Alfonso Vignoli, 1992, 179 pp. 

MEM0/ 100/ 481WS88 $30 $10 

Enright-Shelton Theory and Vogan's Problem 
for Generalized Principal Series, by Brian D. 
Boe and David H. Collingwood, 1993, 107 pp. 

MEM0/ 102/ 486WS88 $30 $10 

Degenerate Principal Series for Symplectic 
Groups, by Chris Jantzen, 1993, 111 pp. 

MEM0/ 102/ 488WS88 $30 $10 

Markov Cell Structures near a Hyperbolic 
Set, by Tom Farrell and Lowell Jones, 1993, 
138 pp. 

MEM0/ 103/ 491 WS88 $32 $10 
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Separatrix Surfaces and Invariant Manifolds 
of a Class of Integrable Hamiltonian Systems 
and Their Perturbations, by Jaume Llibre and 
Ana Nunes, 1994, 191 pp. 

MEM0/ 107/5 13WS88 $36 $10 

Associated Graded Algebra of a Gorenstein 
Artin Algebra, by Anthony A. Iarrobino, 1994, 
115 pp. 

MEM0/ 107 /5 14WS88 $30 $5 

1-Density Continuous Functions, by 
Krzysztof Ciesielski, Lee Larson, and Krzysz tof 
Ostaszewski, 1994, 133 pp. 

MEM0/ 107 /5 15WS88 $32 $10 

A Proof of the q-Macdonald-Morris Conjec­
ture for BCn, by Kevin VV. j. Kadell, 1994, 
80 pp. 

MEM0/ 108/5 16WS88 $31 $10 

Behavior of Distant Maximal Geodesics in 
Finitely Connected Complete 2-dimensional 
Riemannian Manifolds, by Takashi Shioya, 
1994, 73 pp. 

MEM0/ 108/5 17WS88 $3 1 $5 

Parabolic Anderson Problem and Intermit­
tency, by Rene A. Carmona and S. A. 
Molchanov, 1994, 125 pp. 

MEM0/ 108/5 18WS88 $34 $10 

Elliptic Regularization and Partial Regularity 
for Motion by Mean Curvature, by Tom Ilma­
nen, 1994, 90 pp. 

MEM0/ 108/5 20WS88 $32 $10 

Prime Ideals in Skew and q-Skew Polynomial 
Rings, by K. R. Goodearl and E. S. Letzter, 
1994, 106 pp. 

MEM0/ 109/5 21 WS88 $3 2 $10 

Principal Currents for a Pair of Unitary Oper­
ators, by Joel D. Pincus and Shaojie Zhou, 
1994, 103 pp. 

MEM0/109/522WS88 $3 2 $10 

Random Perturbations of Hamiltonian Sys­
tems, by Mark I. Freidlin and Alexander D. 
Wentzell, 1994, 82 pp. 

MEM0/ 109/5 23WS88 $31 $10 

Iterating the Cobar Construction, by Justin R. 
Smith, 1994, 141 pp. 

MEM0/ 109/ 524WS88 $35 $5 

Forme de Jordan de Ia Monodromie des Sin­
gularites Superisolees de Surfaces, by Enrique 
Artal-Bartolo, 1994, 84 pp. 

MEM0/ 109/ 525WS88 $31 $10 

The Cohen-Macaulay and Gorenstein Rees 
Algebras Associated to Filtrations, by Shiro 
Goto and Koji Nishida, 1994, 134 pp. 

MEM0/ 110/5 26WS88 $34 $10 

NOTICES OF THE AMS 

Code List Sale 

Diagram Cohomology and Isovariant Homo­
topy Theory, by Giora Dula and Reinhard 
Schultz, 1994, 82 pp. 

MEM0/110/527WS88 $31 $10 

Higher Spinor Classes, by]. F. Jardine, 1994, 
88 pp. 

MEM0/ 110/5 28WS88 $31 $10 

Filtrations on the Homology of Algebraic 
Varieties, by Eric M. Friedlander and Barry 
Mazur, 1994, 110 pp. 

MEM0/ 110/529WS88 $33 $10 

Littlewood-Paley Theory on Spaces of Homo­
geneous Type and the Classical Function 
Spaces, by Y. S. Han and E. T. Sawyer, 1994, 
126 pp. 

MEM0/ 110/530WS88 $34 $10 

The Full Set of Unitarizable Highest Weight 
Modules of Basic Classical Lie Superalgebras, 
by Hans Flesner Jakobsen, 1994, 116 pp. 

MEM0/111/532WS88 $33 $10 

Anticipative Girsanov Transformations and 
Skorohod Stochastic Differential Equations, 
by Rainer Buckdahn, 1994, 88 pp. 

MEM0/1ll/533WS88 $3 1 $10 

Orthogonal Decompositions and Functional 
Limit Theorems for Random Graph Statistics, 
by Svante Janson, 1994, 78 pp. 

MEM0/111/534WS88 $31 $10 

Christoffel Functions and Orthogonal Polyno­
mials for Exponential Weights on [-1, 1], by 
A. L. Levin and D. S. Lubinsky, 1994, 146 pp. 

MEM0/ 111/535WS88 $35 $5 

Molecular Propagation through Electron 
Energy Level Crossings, by George A. Hage­
dorn, 1994, 130 pp. 

MEM0/ 111/536WS88 $34 $10 

Markov Fields over Countable Partially 
Ordered Sets: Extrema and Splitting, by I. V. 
Evstigneev and P. E. Greenwood, 1994, 100 pp. 

MEM0/ 112/ 537WS88 $32 $10 

On the Correlation of Multiplicative and the 
Sum of Additive Arithmetic Functions, by P. 
D. T. A. Elliott, 1994, 88 pp. 

MEM0/ 112/538WS88 $31 $10 

Subgroup Lattices and Symmetric Functions, 
by Lynne M. Butler, 1994, 160 pp. 

MEM0/ 112/ 539WS88 $36 $10 

Manifolds with Group Actions and Elliptic 
Operators, by Vladimir Ya. Lin and Yehuda 
Pinchover, 1994, 78 pp. 

MEM0/ 112/540WS88 $3 1 $10 

Automorphisms of the Lattice of Recursively 
Enumerable Sets, by Peter Cholak, 1995, 
151 pp. 

MEM0/ 113/ 541WS88 $37 $10 

Second-Order Sturm-Liouville Difference 
Equations and Orthogonal Polynomials, by 
Alouf Jirari, 1995, 138 pp. 

MEM0/ 113/542WS88 $3 7 $10 

VOLUME 45, NUMBER 7 



Code List Sale 

Generalized Tate Cohomology, by J. P. C. 
Greenlees and J.P. May, 1995, 178 pp. 

MEM0/113/543WS88 $41 $10 

The 2 -Dimensional Attractor of 
x'(t) = - px(t) + f(x(t - 1)), by Hans-Otto 
Walther, 1995, 76 pp. 

MEM0/113/544WS88 $33 $10 

The Method of Layer Potentials for the Heat 
Equation in Time-Varying Domains, by John 
L. Lewis and Margaret A.M. Murray, 1995, 
157 pp. 

MEM0/114/545WS88 $38 $10 

Textile Systems for Endomorphisms and 
Automorphisms of the Shift, by Masakazu 
Nasu, 1995, 215 pp. 

MEM0/114/546WS88 $43 $10 

On the Classification of C* -algebras of Real 
Rank Zero: Inductive Limits of Matrix Alge­
bras over Non-Hausdorff Graphs, by Hong­
bing Su, 1995, 83 pp. 

MEM0/114/547WS88 $33 $10 

On the Martingale Problem for Interactive 
Measure-Valued Branching Diffusions, by 
Edwin Perkins, 1995, 89 pp. 

MEM0/ 115/549WS88 $33 $10 

C*-Algebra Extensions of C(X), by Huaxin 
Lin, 1995, 89 pp. 

MEM0/115/550WS88 $33 $5 

Density of Prime Divisors of Linear Recur­
rences, by Christian Ballot, 1995, 102 pp. 

MEM0/115/551WS88 $34 $10 

The Miijor Counting of Nonintersecting Lat­
tice Paths and Generating Functions for 
Tableaux, by C. Krattenthaler, 1995, 109 pp. 

MEM0/115/552WS88 $3 5 $10 

Algebraic and Analytic Geometry of Fans, by 
Carlos Andradas and Jesus M. Ruiz, 1995, 
117 pp. 

MEM0/115/553WS88 $35 $10 

Some Special Properties of the Adjunction 
Theory for 3 -Folds in IP'5, by Mauro C. Bel­
trametti, Michael Schneider, and Andrew]. 
Sommese, 1995, 63 pp. 

MEM0/116/554WS88 $30 $10 

Stable Networks and Product Graphs, by 
Tomas Feder, 1995, 223 pp. 

MEM0/ 116/555WS88 $45 $10 

Finite Rational Matrix Groups, by G. Nebe and 
W. Plesken, 1995, 144 pp. 

MEM0/116/556WS88 $37 $10 

Weyl Groups and Birational Transformations 
among Minimal Models, by Kenji Matsuki, 
1995, 133 pp. 

MEM0/116/557WS88 $36 $10 

Coherence for Tricategories, by R. Gordon, A. 
]. Power, and Ross Street, 1995, 81 pp. 

MEM0/117/558WS88 $3 1 $10 

Two-Generator Discrete Subgoups of 
PSL(2,R), by Jane Gilman, 1995,204 pp. 

MEM0/117/ 561WS88 $41 $10 

AUGUST 1998 

Code List Sale 

(m)KdV Solitons on the Background of Quasi­
Periodic Finite-Gap Solutions, by Fritz 
Gesztesy and Roman Svirsky, 1995, 88 pp. 

MEM0/118/563WS88 $33 $10 

Shortest Paths for Sub-Riemannian Metrics 
on Rank-Two Distributions, by Wensheng Liu 
and Hector]. Sussmann, 1995, 104 pp. 

MEM0/ 118/564WS88 $35 $10 

Classification of Direct Limits of Even Cuntz­
Circle Algebras, by Huaxin Lin and N. Christo­
pher Phillips, 1995, 116 pp. 

MEM0/118/565WS88 $35 $10 

Excluding Infinite Clique Minors, by Neil 
Robertson, Paul Seymour, and Robin Thomas, 
1995, 103 pp. 

MEM0/118/566WS88 $34 $5 

On Finite Groups and Homotopy Theory, by 
Ran Levi, 1995, 100 pp. 

MEM0/118/567WS88 $35 $10 

Solution of the Truncated Complex Moment 
Problem for Flat Data, by Raul E. Curto and 
Lawrence A. Fialkow, 1996, 52 pp. 

MEM0/ 119/568WS88 $32 $10 

Compact Connected Lie Transformation 
Groups on Spheres with Low Cohomogene­
ity, I, by Eldar Straume, 1996, 93 pp. 

MEM0/119/S69WS88 $35 $10 

Proceedings of Symposia in 
Applied Mathematics 
Computer Communications, edited by B. 
Gopinath, 1985, 124 pp. 

PSAPM/31WS88 $31 $10 

Fair Allocation, edited by Peyton H. Young, 
1985, 170 pp. 

PSAPM/33 WS88 $31 $10 

Robotics, edited by R. W. Brockett, 1990, 
196 pp. 

PSAPM/ 41 WS88 $53 $15 

Mathematics of Computation 1943-1993: A 
Half-Century of Computational Mathematics, 
edited by Walter Gautschi, 1995, 644 pp. 

PSAPM/ 48WS88 $90 $20 

Proceedings of Symposia in Pure 
Mathematics 
Relations between Combinatorics and Other 
Parts of Mathematics, edited by Dijen K. Ray­
Chaudhuri, 1979, 378 pp. 

PSPUM/34WS88 $44 $10 

Geometry of the Laplace Operator, edited by 
Robert Osserman and Alan Weinstein, 1980, 
323 pp. 

PSPUM/36WS88 $42 $10 

The Santa Cruz Conference on Finite Groups, 
edited by Bruce Cooperstein and Geoffrey 
Mason, 1981, 634 pp. 

PSPUM/37WS88 $62 $15 

NOTICES OF THE AMS 

The AMS $5-$1 0-$1 5-$20 Sale 

Code List Sale 

Operator Algebras and Applications, edited 
by Richard V. Kadison, 1982, 632 pp. 

PSPUM/38.1 WS88 $67 $15 

Operator Algebras and Applications, edited 
by Richard V. Kadison, 1982, 625 pp. 

PSPUM/38.2WS88 $67 $15 

Singularities, edited by Peter Orlik, 1983, 
676 pp. 

PSPUM/ 40.1WS88 $80 $20 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
1039 pp. 

PSPUM/47WS88 $149 $20 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
487 pp. 

PSPUM/47.1WS88 $75 $15 

The Arcata Conference on Representations 
of Finite Groups, edited by Paul Fong, 1987, 
552 pp. 

PSPUM/ 47.2WS88 $82 $20 

Theta Functions- Bowdoin 1987, edited by 
Robert C. Gunning and Leon Ehrenpreis, 1989, 
728 pp. 

PSPUM/ 49.1 WS88 $114 $20 

Theta Functions- Bowdoin 1987, edited by 
Robert C. Gunning and Leon Ehrenpreis, 1989, 
366 pp. 

PSPUM/ 49.2WS88 $67 $15 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 262 pp. 

PSPUM/52 .1 WS88 $60 $15 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 625 pp. 

PSPUM/52.2WS88 $114 $20 

Several Complex Variables and Complex 
Geometry, edited by Eric Bedford, John P. 
D'Angelo, Robert E. Greene, and Steven G. 
Krantz, 1991, 368 pp. 

PSPUM/52.3WS88 $75 $20 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 560 pp. 

PSPUM/54.1 WS88 $89 $5 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 655 pp. 

PSPUM/54.2WS88 $96 $20 

Differential Geometry, edited by Robert E. 
Greene and S. T. Yau, 1993, 710 pp. 

PSPUM/54.3WS88 $103 $20 

Motives, edited by Uwe Jannsen, Steven 
Kleiman, and Jean-Pierre Serre, 1994, 747 pp. 

PSPUM/55.1WS88 $140 $20 

Motives, edited by Uwe Jannsen, Steven 
Kleiman, and Jean-Pierre Serre, 1994, 676 pp. 

PSPUM/55 .2WS88 $129 $20 
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Code List Sale 

Algebraic Groups and Their Generalizations, 
edited by William]. Haboush and Brian]. Par­
shall, 1994, 383 pp. 

PSPUM/56.1 WS88 $68 $15 

Algebraic Groups and Their Generalizations, 
edited by William ]. Haboush and Brian]. Par­
shall, 1994,41 5 pp. 

PSPUM/56.2WS88 $72 $15 

Stochastic Analysis, edited by Michael C. 
Cranston and Mark A. Pinsky, 1995, 621 pp. 

PSPUM/57WS88 $129 $5 

K-Theory and Algebraic Geometry: Connec­
tions with Quadratic Forms and Division 
Algebras, edited by Bill jacob and Alex Rosen­
berg, 1995, 293 pp. 

PSPUM/58.1WS88 $69 $15 

K-Theory and Algebraic Geometry: Connec­
tions with Quadratic Forms and Division 
Algebras, edited by Bill jacob and Alex Rosen­
berg, 1995,444 pp. 

PSPUM/58 .2WS88 $89 $5 

Proceedings of the Steklov 
Institute of Mathematics 
Asymptotic Methods and Stochastic Models 
in Problems of Wave Propagation, edited by 
G. I. Petrasen' and K. P. Latysev, 1971, 
256 pp. 

STEKL0/95WS88 $59 $15 

Limits of Indeterminacy in Measure of 
- 'Frigenemetrie-and-0rthogonal Series, by D. E. 

Men'sov, 1968, 67 pp. 
STEKL0/99WS88 $34 $10 

Theory and Applications of Differentiable 
Functions of Several Variables. III, edited by 
s. M. Nikolskir, 1971, 295 pp. 

STEKL0/105WS88 $62 $15 

Approximation of Periodic Functions, edited 
by s. B. Steckin, 1974, 132 pp. 

STEKL0/109WS88 $58 $15 

Boundary Value Problems of Mathematical 
Physics. VI, edited by 0. A. Ladyzhenskaja, 
1972, 210 pp. 

STEKL0/110WS88 $58 $15 

Theoretical Problems in Mathematical Statis­
tics, edited by ju. V. Linnik, 1972, 316 pp. 

STEKL0/111WS88 $ 75 $15 

Mathematical Questions in the Theory of 
Wave Diffraction. I, edited by V. M. Babic, 
1974, 167 pp. 

STEKL0/115WS88 $82 $20 

Problems in the Theory of Point Explosion in 
Gases, by V. P. Korobefnikov, 1976, 311 pp. 

STEKL0/119WS88 $92 $20 

Selected Problems of Weighted Approxima­
tion and Spectral Analysis, by N. K. Nikoi'skif, 
1976, 276 pp. 

STEKL0/120WS88 $92 $20 

Logical and Logico-Mathematical Calculi. II, 
edited by V. P. Orevkov, 1974, 183 pp. 

STEKL0/121 WS88 $66 $15 
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Boundary Value Problems of Mathematical 
Physics. VIII, edited by 0. A. Ladyzhenskaja, 
1975,217 pp. 

STEKL0/125WS88 $89 $20 

Boundary Value Problems for Differential 
Equations. III, edited by V. P. Mihaflov, 1975, 
256 pp. 

STEKL0/ 126WS88 $84 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. V, edited by S. 
M. Nikolskir, 1975, 252 pp. 

STEKL0/131WS88 $82 $20 

Approximation of Functions and Operators, 
edited by S. B. Steckin, 1977, 211 pp. 

STEKL0/138WS88 $67 $15 

Moduli of Families of Curves and Quadratic 
Differentials, by G. V. Kuz'mina, 1982, 
231 pp. 

STEKL0/139WS88 $119 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. VI, edited by 
s. M. Nikolski!, 1979, 312 pp. 

STEKL0/ 140WS88 $113 $20 

Geometric Problems in the Theory of Infinite­
Dimensional Probability Distributions, by V. 
N. Sudakov, 1979, 178 pp. 

STEKL0/141WS88 $78 $20 

Analytic Number Theory, Mathematical 
Analysis and Their Applications, Dedicated 
to Academician Ivan Matveevic Vinogradov 
on His Eighty-Fifth Birthday, edited by N. N. 
Bogolyubov, K. K. Mardzhanishvili, eta!., 1980, 
220 pp. 

STEKL0/143WS88 $96 $20 

Tauberian Theory and Its Applications, by A. 
G. Postnikov, 1980, 138 pp. 

STEKL0/144WS88 $47 $10 

Theory and Applications of Differentiable 
Functions of Several Variables. VII, edited by 
S.M. Nikoi'skil, 1982, 336 pp. 

STEKL0/15 0WS88 $137 $20 

Spectral Theory of Functions and Operators. 
II, edited by N. K. Nikoi'skif, 1983, 176 pp. 

STEKL0/155WS88 $75 $15 

Theory and Applications of Differentiable 
Functions of Several Variables. VIII, edited by 
S.M. Nikoi'skii, 1983, 283 pp. 

STEKL0/156WS88 $115 $20 

International Conference on Analytic Meth­
ods in Number Theory and Analysis, 1986, 
319 pp. 

STEKL0/163WS88 $137 $20 

Current Mathematical Problems of Mechanics 
and Their Applications, edited by A. A. 
Barmin, 1991, 267 pp. 

STEKL0/186WS88 $159 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. XIII, edited by 
s. M. Nikoi'skir, 1990, 261 pp. 

STEKL0/187WS88 $127 $20 

NOTICES OF THE AMS 

Code List Sale 

Differential Equations and Function Spaces, 
edited by S. M. Nikoi'skil, 1992, 256 pp. 

STEKL0/192WS88 $163 $20 

Discrete Geometry and Topology, edited by S. 
P. Novikov, S. S. Ryshkov, N. P. Dolbilin, and M. 
A. Shtan'ko, 1993, 193 pp. 

STEKL0/196WS88 $129 $20 

Some Questions in the Theory of Oscillations 
and the Theory of Optimal Control, edited by 
R. V. Gamkrelidze, 1993 , 186 pp. 

STEKL0/197WS88 $1 15 $20 

Proceedings of an All-Union School on the 
Theory of Functions (Miass, july 1989), 
edited by S. B. Stechkin, 1994, 255 pp. 

STEKL0/198WS88 $163 $20 

Theory and Applications of Differentiable 
Functions of Several Variables. 16, edited by 
S.M. Nikol'skii, 1994, 260 pp. 

STEKL0/204WS88 $189 $20 

Selected Tables in Mathematical 
Statistics 
Dirichlet Distribution-Type 1, by M. Sobel, V. 
R. R. Uppuluri, and K. Frankowski, 1977, 
309 pp. 

TABLES/4WS88 $42 $10 

Selected Tables in Mathematical Statistics, 
Volume V, by G. L. Tietjen, D. K. Kahaner, 
R. ]. Beckman, H. A. David, W. ]. Kennedy, 
R. D. Knight, G. R. Murdock, and W. 0. Willi­
ford, 19-77,-~63-pp-. --------

TABLES/5WS88 $38 $10 

Selected Tables in Mathematical Statistics, 
Volume 8, by B. j . Trawinski, Robert E. Bech­
hofer, Ajit C. Tamhane, M. L. Tiku, and S. 
Kumra, 1985, 270 pp. 

TABLES/8WS88 $42 $10 

Dirichlet Integrals of Type 2 and Their Appli­
cations, by Milton Sobel, V. R. R. Uppuluri, and 
K. Frankowski, 1985 , 480 pp. 

TABLES/9WS88 $56 $15 

Selected Tables in Mathematical Statistics, 
Volume 10, by B. K. Shah and Robert E. Odeh, 
1986, 347 pp. 

TABLES/10WS88 $50 $10 

Percentage Points of Multivariate Student t 
Distributions, by Robert E. Bechhofer and 
Charles W. Dunnett, 1988, 371 pp. 

TABLES/11WS88 $58 $15 

Selected Translations in 
Mathematical Statistics and 
Probability 

Twenty-Five Papers on Statistics and Proba­
bility, by I. V. Culanovskii, R. L. Dobrusin, E. B. 
Dynkin, I. I. Gihman, B. V. Gnedenko, ]. Hajek, 
M. jifina, V. S. Koroljuk, ju. V. Linnik, V. S. 
Mihalevic, ju. V. Prohorov, ]u. A. Rozanov, I. Z. 
Rozenknop, E. L. Rvaceva, I. N. Sanov, N. A. 
Sapogov, A. V. Skorohod, and V. M. Zolotarev, 
1961, 306 pp. 

STAPR0/1WS88 $51 $15 

VOLUME 45, NUMBER 7 



Code List Sale 

Eleven Papers from the Fourth Prague Con­
ference on Information Theory Statistical 
Decision Functions and Random Processes, 
by I. I. Grusko, A. A. Juskevic, A.M. Kagan, ]u. 
F. Kicatov, V. F. Krapivin, Ju. V. Linnik, N. S. 
Raibman, T. A. Sarymsakov, V. V. Sazonov, A. 
N. Sirjaev, V. N. Sudakov, and 0 . V. Viskov, 
1970, 221 pp. 

STAPR0/8WS88 $42 $10 

Twenty-Nine Papers on Statistics and Proba­
bility, by A. Aksomaitis, A. Aleskjavicene, G. 
Aleskevii'ius, A. Bekessy, ]u. K. Beljaev, N. N. 
C encov, I. D. C erkasov, V. F. Gapos kin, E. 
Geciauskas, A. A. Gol'dberg, D. V. Gusak, ]. 
Hajek, W. K. Hayman, A. M. Jaglom, I. N. 
Kovalenko, I. V. Ostrovskii, V. V. Petrov, N. I. 
Portenko, G. I. Prizva, B. A. Rogozin, M. F. 
Romanov, ]. Sapagovas, S. N. Simonova, A. V. 
Skorohod, N. P. Slobodenjuk, Yang Tsung-p'an, 
and V. M. Zolatarev, 1971, 315 pp. 

STAPR0/9WS88 $51 $15 

Twenty-Two Papers on Statistics and Proba­
bility, by A. Aleskjavii'ene, I. I. Banis, A. Bik­
jalis, N. A. Bodin, N. G. Gamkrelidze, B. Grige­
lionis, S. V. Grigor'ev, Hoang Hyu N'y, G. 
Jasjunas, F. M. Kagan, V. F. Kolcin, V.I. Lado­
hin, T. I. Miskaja, A. V. Nagaev, A. S. Pabedin­
skaite, V. Pipiras, J Sapagovas, A. N. Serstnev, 
V. A. Statuljavicjus, P. Survila, A. A. 
Tempe!' man, I. N. Volodin, and V. A. Zalgaller, 
1973, 279 pp. 

STAPR0/11 WS88 $45 $10 

Twenty Papers on Statistics and Probability, 
by Chen Hsi-ju, Chen Jia-ding, Chu Chen-shi, I. 
I. Gihman, B. V. Gnedenko, S. Iilovec, I. L. 
Ivanova, R. N. Mirosin, H. Mortimer, T. Nemetz, 
Pan Jie-jian, Pan Yi-min, L. V. Prohorov, V. N. 
Tutubalin, G. Varga, L. Vilkauskas, Wu Li-de, 
Yang Ch'ao-ch'un, and V. M. Zolotarev, 1973, 
312 pp. 

STAPRO/l2WS88 $62 $15 

Twenty Papers on Statistics and Probability, 
by M. Arat6, A.Ja. Beleckii, A. Bikjalis, E. F. 
Car' kov, I. D. C erkasov, ]u. M. Ermoi' ev,]. 
Gergely, B. Grigelionis, Z. S. Halil', M.D. Judin, 
N. P. Kandelaki, ]a. P. Lumel'skil, V. Paulauskas, 
E. Pleszcyilska, A. G. Postnikov, A. Renyi, L. I. 
Saulis, A. Slusnis,]. Stepan, A. D. Tuniev, and 
N. N. Vahanija, 1973, 298 pp. 

STAPRO/l3WS88 $75 $15 

Eighteen Papers on Statistics and Probability, 
by G. P. Cistjakov, Endre Csaki, I. I. EZ.ov, P. M. 
Flekser, A. E. Fryntov, B. N. Ginzburg, A. A. 
Goi'dberg, B. I. Grigelionis, A. I. Il'inskil, V. S. 
Koroljuk, L. S. Kudina, L. Z. Livsic, L. D. 
Mesalkin, A. D. Milka, I. V. Ostrovskil, B. A. 
Rogozin, I. N. Volodin, and V. M. Zolotarev, 
1981,317 pp. 

STAPRO/l5WS88 $79 $20 

Fourteen Papers on Statistics and Probability, 
by V. V. A.niislmov, R. V. januskevicius, A. K. 
Kelmans, L. B. Klebanov, S. E. Kuznetsov, Z. M. 
Landsman, Yu. N. Unkov, N. I. Mashina, S. T. 
Mkrtchyan, E. A. Nadaraya, A. G. Nakonechnyi, 
I. V. Ostrovskil, Yu. N. Shul'ga, V. N. Sityuk, L. 
A. Yanovich, and A. A. Zinger, 1985, 138 pp. 

STAPRO/l6WS88 $77 $20 

AUGUST 1998 

Code List Sale 

SIAM-AMS Proceedings 

Fracture Mechanics, edited by Robert Bur­
ridge, 1979, 169 pp. 

SlAMS/l2WS88 $30 $10 

Translations of Mathematical 
Monographs 
The Linearization Method in Hydrodynamical 
Stability Theory, by V.I. Yudovich, 1989, 
170 pp. 

MMON0/ 74WS88 $85 $20 

Matching of Asymptotic Expansions of Solu­
tions of Boundary Value Problems, by A. M. 
Il'in, 1992,281 pp. 

MMONO/ l02WS88 $169 $20 

Multidimensional Residues and Their Appli­
cations, by A. K. Tsikh, 1992, 188 pp. 

MMONO/ l03WS88 $119 $20 

Wulff Construction: A Global Shape from 
Local Interaction, by R. Dobrushin, R. Kotecky, 
and S. Shlosman, 1992, 204 pp. 

MMONO/ l04WS88 $130 $20 

Conformal Mappings and Boundary Value 
Problems, by Guo-Chun Wen, 1992, 303 pp. 

MMONO/l06WS88 $99 $20 

Nonlinear Semigroups, by !sao Miyadera, 
1992, 230 pp. 

MMONO/ l09WS88 $99 $20 

Introduction to Complex Analysis Part II. 
Functions of Several Variables, by B. V. Sha­
bat, 1992, 371 pp. 

MMON0/110WS88 $183 $20 

Tube Domains and the Cauchy Problem, by 
Simon Gindikin, 1992, 132 pp. 

MMON0/ 111WS88 $78 $20 

Typical Singularities of Differential 1-Forms 
and Pfaffian Equations, by Michail 
Zhitomirskir, 1992, 176 pp. 

MMON0/ 113WS88 $116 $20 

Diffusion Equations, by Seiz6 Ito, 1992, 
225 pp. 

MMONO/ll4WS88 $93 $20 

Arithmetic of Probability Distributions, and 
Characterization Problems on Abelian 
Groups, by G. M. Fei'dman, 1993, 223 pp. 

MMON0/116WS88 $127 $20 

Uncountably Categorical Theories, by Boris 
Zilber, 1993, 122 pp. 

MMON0/117WS88 $97 $20 

Theory of Entire and Meromorphic Func­
tions-Deficient and Asymptotic Values and 
Singular Directions, by Zhang Guan-Hou, 
1993, 375 pp. 

MMONO/l22WS88 $182 $20 

Embeddings and Immersions, by Masahisa 
Adachi, 1993, 183 pp. 

MMONO/l24WS88 $103 $20 

NOTICES OF THE AMS 

The AMS $5-$10-$15-$20 Sale 

Code List Sale 

Invariant Function Spaces on Homogeneous 
Manifolds of Lie Groups and Applications, by 
M. L. Agranovskil, 1993, 131 pp. 

MMONO/l26WS88 $71 $15 

Complexity of Proofs and Their Transforma­
tions in Axiomatic Theories, by V. P. Orevkov, 
1993, 153 pp. 

MMONO/l28WS88 $86 $20 

Functions on Manifolds: Algebraic and Topo­
logical Aspects, by V. V. Sharko, 1993, 193 pp. 

MMONO/l31WS88 $98 $20 

Nonlinear Nonlocal Equations in the Theory 
of Waves, by P. I. Naumkin and I. A. Shish­
marev, 1994, 289 pp. 

MMONO/ l33WS88 $149 $20 

Algebraic Geometry, by Masayoshi Miyanishi, 
1994, 246 pp. 

MMONO/l36.SWS88 $49 $10 

Heavy Traffic Limits for Multiphase Queues, 
by F.!. Karpelevich and A. Ya. Kreinin, 1994, 
143 pp. 

MMONO/ l37WS88 $79 $20 

Identities of Algebras and their Representa­
tions, by Yu. P. Razmyslov, 1994, 318 pp. 

MMONO/l38WS88 $120 $20 

Methods for Analysis of Nonlinear Elliptic 
Boundary Value Problems, by I. V. Skrypnik, 
1994, 348 pp. 

MMONO/ l39WS88 $130 $20 

Qualitative Theory of Control Systems, by 
A. A. Davydov, 1994, 147 pp. 

MMONO/l41WS88 $75 $15 

Linear Infinite-Particle Operators, by V. A. 
Malyshev and R. A. Minlos, 1995, 298 pp. 

MMONO/ l43WS88 $125 $20 

AMS Review Volumes 
Reviews in Complex Analysis, 1980-1986, 
1989, 3064 pp. 

REVCOM/86WS88 $335 $20 

Reviews on Finite Groups, 1940-1970, edited 
by Daniel Gorenstein, 1974, 706 pp. 

REVFINITEWS88 $135 $20 

Reviews in Functional Analysis, 1980-1986, 
1989, 2461 pp. 

REVFUA/86WS88 $289 $20 

Reviews in Global Analysis, 1980-1986, 
1988, 3920 pp. 

REVGL0/86WS88 $355 $20 

Reviews on Infinite Groups, 1940-1970, 
edited by Gilbert Baumslag, 1974, 514 and 
548 pp. 

REVINFINWS88 $201 $20 

Reviews in Numerical Analysis, 1980-1986, 
1987, 3558 pp. 

REVNAN/86WS88 $303 $20 

Reviews in Operator Theory, 1980-1986, 
1989, 2639 pp. 

REVOPE/86WS88 $289 $20 
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Reviews in Partial Differential Equations, 
1980-1986, 1988, 3998 pp. 

REVPDE/86WS88 $355 $20 

General Indexes 

Index to Translations Selected by the Ameri· 
can Mathematical Society, 1973, 93 pp. 

TRAN21/5 1WS88 $35 $10 

Tukey Citation Index. Volume 1, 1973, 
498 pp. 

TUKEY/ 1WS88 $57 $15 

Tukey Citation Index. Volume 2, 1973, 
1269 pp. 

TUKEY/2WS88 $129 $20 

Tukey Citation Index. Volumes 3 and 4, 1975, 
2384 pp. 

TUKEY/3/ 4WS88 $147 $20 

Tukey Citation Index. Volume 5, 1973, 
1092 pp. 

TUKEY/5WS88 $ll5 $20 

Tukey Citation Index. Volume 7, 1973, 
722 pp. 

TUKEY/7WS88 $63 $15 

Journal Indexes 

Cumulative Index to Mathematics of Compu· 
tation, 1970-1984, 1987, 503 pp. 

MCOMIN/2WS88 $64 $15 
Index to Mathematics of Computation, 
1943-1969, 1972, 461 pp. 

MCOMIN/1WS88 $47 $10 
Probability Theory: Subject Indexes from 
Mathematical Reviews, 1940-1984, 198 7, 
470 pp. 

PROBIN/ 40/ 84WS88 $82 $20 

Statistics: Subject Indexes from Mathematical 
Reviews, 1940-1984, 1987, 508 pp. 

STATIN/40/84WS88 $82 $20 

Mathematical Reviews Indexes 
Author Index of Mathematical Reviews, 
1960-1964, 1966, Part 1, A-K, 661 pp.; Part 2, 
L-Z, 654 pp. 

MREVIN/60/64WS88 $368 $20 

Author Index of Mathematical Reviews, 
1965-1972, 1974, 3032 pp. 

MREVIN/65/72WS88 $732 $20 

Author and Subject Indexes of Mathematical 
Reviews, 1980-1984, 1986, 9878 pp. 

MREVIN/80/84WS88 $2250 $20 

Cumulative Subject Index, 1959-1972, edited 
by]. L. Selfridge, 1985, 2516 pp. 

MREVIN/59/72WS88 $1454 $20 

Journals 

Theory of Probability and Mathematical 
Statistics, Volume 50, 1995 

TPMS/50WS88 $333 $20 
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Hurry, Sale Ends December 31, 1998! 
Discount applies only to the publications on the previous pages. Orders 
must be sent on this AMS $5-$10-$15-$20 Sale order form or facsimile. 

Direct Sales Only. Not Available to Bookstores or Agents. 

Ordered by: Mail to (if different): 

Name Name 

Address ____________ _ Address ____________ _ 

City ______ State ___ Zip___ City ______ State ___ Zip __ _ 

Country Country -------------

Code ____ _ e-mail ______ _ Code _____ e-mail ______ _ 

For orders with remittances: 
(Payment must be made in U. S. currency 
drawn on a U. S. bank) 
American Mathematical Society 
P. 0. Box 5904 
Boston, MA 02206-5904 
1-401-455-4000 

Qty Code Title 

For credit card orders: 
American Mathematical Society 
P. 0 . Box 6248 
Providence, RI 02940-6248 
1-800-321-4AMS (4267) 
cust-serv@ams.org 

Sale Price 

Include $3.00 for shipping and handling 

Optional delivery by air outside the continental U.S., add $6.50 per item. 

Residents of Canada, please include 7% GST. 

I Total due 

Total 

$3.00 

$ 

Charge by phone in the U.S. and Canada 1-800-321-4AMS (321-4267). 
Please specify The AMS $5-$10-$15-$20 Sale. 

Payment 

0 Check or Money Order 
0 American Express 
0 MasterCard 

Card No. 

0 Discover 
0 VISA 

Exp. Date _______________ _ 

Signature ________________ _ 
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AMERICAN MATHEMATICAL SOCIETY 

Electronic 
R~~~arch _ADnouncements 
AMERICAN MATHEMATICAL SOCIETY 

MANAGING EDITOR 
Svetlana Katok 

EDITORIAL BOARD 
Stuart Antman 

Douglas Arnold 

Hyman Bass 

Dmitri Burago 

Alexandre Chorin 

Mark Freidlin 

james Glimm 

Ronald Graham 

Yitzhak Katznelson 

David Kazhdan 

Alexander Kechris 

Alexandre Kirillov 

Frances Kirwan 

Krystyna Kuperberg 

Robert Lazarsfeld 

Gregory Margulis 

Hugh Montgomery 

Walter Neumann 

Klaus Schmidt 

Richard Schoen 

Masamichi Takesaki 

Michael Taylor 

Thomas Wolff 

Zhihong Ueff) Xia 

Don Zagier 

Efim Zelmanov 

Robert Zimmer 

Volume 4, 1 998 (year to date) 

M. F. Newman and Michael Vaughan-lee, Some Lie rings 
associated with Burnside groups 

George Kamberov, Prescribing mean curvature: existence and 
uniqueness problem 

Bruce Geist and Joyce R. Mclaughlin, Eigenvalue formulas for the 
uniform Timoshenko beam: the free-free problem 

Navin Keswani, Homotopy invariance of relative eta-invariants 
and C*-algebra K-theory 

Kevin Ford, The distribution of totients 

Palle E. T. Jorgensen and Steen Pedersen, Orthogonal harmonic 
analysis of fractal measures 

Pavel Etingof and Alexander Kirillov, Jr., On Cherednik 
Macdonald-Mehta identities 

Takashi Hara and Gordon Slade, The incipient infinite cluster in 
high-dimensional percolation 

'd@ &#tkk&i if &ii'l$'$#f$ k 

The American Mathematical Society's electronic-only journal, Electronic 
Research Announcements of the AMS (ERA-AMS), is available on the World 
Wide Web at www.ams.org/era/. 

ERA-AMS publishes high-quality research announcements of significant 
advances in all branches of mathematics. Authors may submit manuscripts 
to any editor. All papers are reviewed, and the entire Editorial Board must 
approve the acceptance of any paper. Papers are posted as soon as they are 
accepted and processed by the AMS. 

ERA-AMS offers you ... 
decreased turn-around time from submission to print 

· fast access to your specific area of interest 
· up-to-the-minute research information 

To obtain submission information and the template, send email to : 
era-info@ams.org with the word "help" 
in the subject line. 

For more information, contact : 
cust-serv@ams.org 
1-800-321-4267, 1-401-455-4000, 
fax 1-401-455-4046 

www.ams.org/era/ 



Classified Advertisements 
Positions available, items for sale, services available, and more 

NEW JERSEY 

INSTITUTE FOR ADVANCED STUDY 
Princeton, New Jersey 08540 

School of Mathematics 

The Institute for Advanced Study invites 
applications for a professor of computer 
science and discrete mathematics in the 
School of Mathematics. Candidates must 
have distinguished records of achievement 
in mathematical research. The professors 
in the Institute's School of Mathematics 
are collectively responsible for maintain­
ing a strong program of research through 
their own work and also by selecting a 
number of visiting members every year. 
Applications, including curriculum vitae 
and a list of publications, should be 
addressed to the School Administrative 
Officer, (CSDM) School of Mathematics, 
Institute for Advanced Study, Princeton, 
New Jersey 08540. An Equal Opportu­
nity Employer: women and minority group 
members are encouraged to apply. 

CANADA 

UNIVERSITY OF BRITISH COLUMBIA 

The Department of Mathematics at the 
University of British Columbia is seek­
ing outstanding candidates for at least 
one tenure-track assistant professorship 
to begin January 1, 1999, or July 1, 1999. 
Our highest priority is for candidates in 
number theory, arithmetic geometry, oral­
gebraic geometry. Applicants should have 

a proven record of research of high quality 
and have demonstrated interest and abil­
ity in teaching. Selection criteria include 
potential interactions and contributions to 
the research interests of the department 
and its educational programs. Preference 
will be given to candidates who have at 
least one year of postdoctoral experience. 
Each position is subject to final budgetary 
approval. The salary will be commensu­
rate with experience and research record. 
Applicants should send a current CV, in­
cluding a list of publications, statements 
of research and teaching interests, and 
three letters of recommendation to: 

Professor George Bluman, Head 
Department of Mathematics 
University of British Columbia 
#121-1984 Mathematics Road 
Vancouver, BC, Canada V6T 1Z2 

Applications must be received before Oc­
tober 1, 1998. 

In accordance with Canadian immigra­
tion requirements, this advertisement is 
directed to Canadian citizens and perma­
nent residents. The University of British 
Columbia hires on the basis of merit and 
is committed to employment equity. We 
encourage all qualified persons to apply. 

PUBLICATIONS WANTED 

MATHEMATICS BOOKS PURCHASED 

Pure & 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. 

Suggested uses for classified advertising are positions available, books 
or lecture notes for sale, books being sought, exchange or rental of 
houses , and typing services. 

September 18, 1998; January issue-October 26, 1998; February issue­
November 12, 1998; March issue-December 21, 1998. 

The 1998 rate is $100 per inch or fraction thereof on a single column 
(one-inch minimum), calculated from top of headline. Any fractional text 
of l/2 inch or more will be charged at the next inch rate. No discounts for 
multiple ads or the same ad in consecutive issues. For an additional $10 
charge, announcements can be placed anonymously. Correspondence will 
be forwarded. 
Advertisements in the "Positions Available" classified section will be set 
with a minimum one-line headline, consisting of the institution name 
above body copy, unless additional headline copy is specified by the 
advertiser. Headlines will be centered in boldface at no extra charge. Ads 
will appear in the language in which they are submitted. 
There are no member discounts for classified ads. Dictation over the 
telephone will not be accepted for classified advertising. 
Upcoming deadlines for classified advertising are as follows: October 
issue-July 21, 1998; November issue-August 20, 1998; December issue-

U.S. laws prohibit discrimination in employment on the basis of color, 
age, sex, race, religion, or national origin. "Positions Available" advertise­
ments from institutions outside the U.S. cannot be published unless they 
are accompanied by a statement that the institution does not discriminate 
on these grounds whether or not it is subject to U.S. laws. Details and 
specific wording may be found on page 13 73 (vol. 44). 
Situations wanted advertisements from involuntarily unemployed 
mathematicians are accepted under certain conditions for free publi­
cation. Call toll-free 800-321-4AMS (321-4267) in the U.S. and Canada, or 
401-455 -4084 worldwide, for further information. 
Submission: Promotions Department, AMS, P. 0. Box 6248, Providence, 
Rhode Island 02940, or via fax, 401-331·3842, or send e-mail to class ads@ 
ams. org. AMS location for express delivery packages is 201 Charles 
Street, Providence, Rhode Island 02904. Advertisers will be billed upon 
publication. 
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CAMBRIDGE: Top-Notch Mathematics 
Bipartite Graphs and their Applications 
Armen S. Asratian, Tristan M.J. Denley, and 
Roland Haggkvist 
This book deals solely wirh bipartite graphs providing traditional 
material as well as many new and unusual results. Theory is 
illustrated with many applications, especially to problems in 
rimerabling, chemistry, communication nerworks and computer 
science. The material is accessible ro any reader with a graduate 
understanding of mathematics and will be of interest ro specialists 
in combinarorics and graph theory. 
Cambridge Tracts i1l Mathematics 131 

1998 c.300 pp. 0-521-59345-X Hardback $64.95 

A Primer of Infinitesimal Analysis 
J.L. Bell 
In rhis book, basic calculus, rogerher with some of irs applications 
to simple physical problems, are presented through rhe use of a 
concept of "zero-square", or "nilpotent" infinitesimal- that is, a 
quantity so small rhar irs square and all higher powers can be ser, 
literally, ro zero. The book contains an historical and philosophi­
cal introduction, a chapter describing the logical features of the 
infinitesimal framework, and an Appendix sketching the develop­
mems in rhe mathematical discipline of category theory that 
have made the refounding of infinitesimals possible. 
1998 c.150pp. 0-521-62401-0 Hardback $29.95 

The Atlas of Finite Groups 
Ten Years On 
R. T. Curtis and R.A. Wilson, Editors 
The Atlas of Finite Groups, published in I 985, has proved itself 
to be an indispensable roo! ro all researchers in group theory and 
many related areas. The present book is rhe proceedings of a 
conference organized to mark rhe tenth anniversary of rhe publi­
cation of rhe Arias. The chapters, writen by leading experts in rhe 
field, emphasize recenr advances in group theory and applications 
char have been stimulated by the comprehensive collection of 
information contained in the Arias. 
Lotzdo1l Mathematical Society Lecture Note Series 249 
1998 c.320 pp. 0-521-57587-7 Paperback $44.95 

Dynamical Systems and Semisimple 
Groups 
An Introduction 
Renato Feres 
This book provides an introduction to dynamical systems and 
ergodic theory with an emphasis on smooth actions of noncom­
pact Lie groups. The author's main goal is co provide an enrry 
inro the current literarure on the ergodic theory of measure 
preserving actions of semisimple Lie groups for students who 
have taken rhe standard first year graduate courses in mathematics. 
Camb1-idge Tracts i1l Mathematics 126 

1998 c.200 pp. 0-521-59162-7 Hardback $54.95 

Available in bookstores or from 

Levy Processes 
Jean Bertoin 
This is an up-to-dare and comprehensive account of the theory 
of Levy processes. This branch of modern probability theory has 
been developed over recent years and has many applications in 
such areas as queues, mathematical finance and risk estimation. 
Levy processes with no positive jumps receive special attention, 
as do stable processes. In sum, this will become rhe standard 
reference on the subject for all working probability theorists. 
Camb1·idge Tracts i1Z Mathematics 121 

1998 275 pp. 0-521-64632-4 Paperback $27.95 

Arithmetic of Quadratic Forms 
Yoshiyuki Kitaoka 
This book provides an introduction ro quadratic forms, building 
from basics to the most recent results. Professor Kiraoka is well 
known for his work in chis area, and in chis book he covers many 
aspects of the subject, including lattice theory, Siegel's formula, 
and some results involving tensor produces of positive definite 
quadratic forms. The reader should have a knowledge of algebraic 
number fields. 
Camb1·idge 11·acts i1l Mathematics 106 

1998 278 pp. 0-521-64996-X Paperback $29.95 

Mixed Hodge Structures and 
Singularities 
Valentine S. Kulikov 
This book is both an introduction ro and a survey of some topics 
of singularity theory, in particular srudying singularities by means 
of differential forms. Here some ideas and notions rhat arose in 
global algebraic geomerry, namely mixed Hodge structures and 
rhe theory of period maps, are developed in rhe local sicuation ro 
srudy the case of isola red singularities of holomorphic functions. 
The amhor introduces rhe Gauss-Manin connection on rhe 
vanishing cohomology of a singularity, rhat is on rhe cohomolO!,'}' 
fibration associated ro rhe Milnor fibration , and draws on rhe 
work of Brieskorn and Steen brink to calculate this connection, 
and the limit mixed Hodge srrucwre. 
Cambridge Tracts bz Mathematics 132 

1998 208 pp. 0-521-62060-0 Hardback $44.95 

Multiplicities and Chern Classes 
in Local Algebra 
Paul C. Roberts 
This book describes rhe theory of local Chern characters in an 
algebraic setting, presenting recent research results and important 
algebraic applications, some of which come from the author's 
own work. It concenrrares on rhe background in commutative 
algebra and homological algebra and describes rhe relations 
berw·een rhese subjects, including extensive discussions of the 
homological conjectures and of the use of the Frobenius map. 
Cambridge Tracts ill Mathematics 133 

1998 316 pp. 0-521-47316-0 Hardback $59.95 

CAMBRIDGE 40 West 20th Street, New York, NY 10011-4211 Call toll-free 800-872-7423 

UN I y E R S I TY pRESS Web site: http://www.cup.org MasterCardNISA accepted. Prices subject to change. 



Founded 1905 

NATIONAL UNIVERSITY 

OF SINGAPORE 

DEPARTMENT OF COMPUTATIONAL SCIENCE 

FACULTY APPOINTMENTS 

http:/ /www.cz3.nus.sg:81 00/ 

The Department of Computational Science offers interdisciplinary programmes 
in Computational Chemistry, Computational Mathematics, Computational 
Physics and Computational Biology. There is currently a small core of faculty 
members and several postdoctora research fellows in the Department. 
Faculty members from other departments in the Faculty of Science also 
contribute to the teaching and research in the department. 

Major research areas in the Department include computational statistical and 
condensed matter physics, nonlinear dynamics and complex systems, scien· 
tific visualization, neural computing, computational quantum chemistry and 
molecular modelling, computational fluid dynamics, geometric modelling, 
wavelet analysis and applications, signal and image processing. There are 
strong links between t he Department and other national research centres. 
Ties with other academic institutions and research centres overseas are 
maintained and the De partment is fast gaining international recognition. 

~P,plic.ations are invited for faculty appointments at all levels in any of the 
rouowmg areas: 

Complex Systems 
Computat ional Biology 

• Computational Condensed Matter 
and Statistical Physics 

• Computational Fluid Dynamics 
Geometric Modelling 

• Neural Computing 
Scientific Parallel Computations 

• Computational Chemistry 
(molecular modelling, computer· 
aided drug desi9n) 
Scientific Visualization 

• Symbolic Comput ing 

Visiting appointments will also be considered. 

Gross annual emoluments range as follows: (US $1.00 = S$1.S9, approximate) 

Lecturer 
Senior Lecturer 
Associate Professor 
Professor 

S$ 58,840 
S$ 68,410 
S$128,050 
S$1 56,780 

to 74,800 
to 144,350 
to 177,750 
to 211,140 

In addition, a 13th month Annual Allowance (of one month's salary) and an 
Annual Variable Component (of normally 2 months' salary) may be payable at 
year end, under the flexible wage system, to staff on normal contracts. The 
commencing salary will depend on the candidate's qualifications, experience 
and the level of appointment offered. 

Leave and medical benefits will be provided. Depending on the type of 
contract offered , other benefits may include: provident fund benefits or an 
end-of-contract gratuity, a settling-in allowance, subsidised housing, education 
allowance for up to three children subject to a maximum of S$16,425 per 
annum per child, passage assistance and baggage a!!owance for the transpcr· 
tation of personal effects to Singapore. Staff members may undertake 
consultation work, subject to the approval of the University, and retain 
consultation fees up to a maximum of 60% of their gross annual emoluments 
in a calendar year. 

All academic staff will be given a networked personal computer with access to 
a Cray supercomputer, UNIX hosts , departmental laser printers, a wide 
spectrum of software, on-line library catalogue, CD-ROM databases, Video-on­
Demand, INtv and Internet. 

Application forms and further information may be obtained from: 

Faculty Search Committee 
Department of Computational Science 

National University of Singapore 
1 0 Kent Ridge Crescent 

Singapore J 19260 
Fax: (65)774·6756 

e-mail: cscsec@leonis.nus.edu.sg 

Applications should· be submitted by 30 September 1998. 
Only shortlisted candidates will be notified. 

I 

I I 

A:ltEIUC:\:'\ .MATIII-..\1:\T!CAJ. SOCIETY 

Research in 
Collegiate . 
Mathematics 
Education. III 
Alan H. Schoenfeld, University of 
California, Berkeley, Jim Kaput, 
University of Massachusetts, 
Dartmouth, and 
Ed Dubinsky, Georgia State 
University, Atlanta, Editors 

Volume III of 
Research in Collegiate 
Mathematics 
Education (RCME) 
presents state-of­
the-art research on 
understanding, 
teaching and 
learning mathe­
matics at the 

post-secondary level. This volume 
contains infonnation on methodology 
and research concentrating on these 
areas of student learning: 
• Problem solving. Included here are 

three different articles analyzing 
aspects of Schoenfeld's undergrad­
uate problem-solving instruction. 

• Understanding concepts. 
These articles feature a variety of 
methods used to examine students' 
understanding of the concept of a 
function and selected concepts 
from calculus. 

• Understanding proofs. 
This section provides insight from 
a distinctly psychological frame­
work. Researchers examine how 
existing practices can foster certain 
weaknesses. They offer ways to 
recognize and interpret students' 
proof behaviors and suggest alter­
native practices and curricula to 
build more powerful schemes. 

This series is publishl"<< in cooperation with the 
Mathematical Association of America. 

CBMS Issues in Mathematics Education, 
Volume 7; 1998; 316 pages; Softcover; ISBN 0-
8218-0882-6; List $40; All individuals $24; 
Order code CBMATH/7NA 

AMI!IUCAN MATHEMATICAL Soc11rrr 

All pricos subj<.>ct to change. Chnrg<>S for delivery arc $3.00 
per order. For optional air dcli\'ery outside of the omti· 
ncntal U. S., please include S6.50 per Hem. Prtpnyuumt 

1~1)~~~ ~~~ ~;.;n~M~~~":.;~,mui~~~!~~it 
cord order>, fax 1-401-455-4046 orcall toll free 1-1J00.321 · 
4AMS (4267J in the U. S. and Canada, 1-401455-4000 
worldwide. Or plare your order through the AMS book-
5~ore at www.arns.org/booksiurc. Rcs.idcn(s of Canada. 
please include 7% GST. 



TURN TO SPRINGER FOR 
AWARD WINNING TITLES IN MATHEMATICS 

--------------------------------------------------------------------------· 
The Leroy P. Steele Prizes were established in 1970 and are awarded annually by the council of the AMS 

through a selection committee. Currently the AMS awards the Steele Prize in three categories. 
Springer is pleased to honor several recent winners of the Leroy P. Steele Prize for Mathematical Exposition. 

BRUCE C. BERNDT 

RAMANUJAN'S 
NOTEBOOKS 
J>arls I, 11, Ill, and IV 

"In recognition of Bemdr's hemic and extra­
onlinmy achievemell/ in exposing to the geneml 
mathematical researcher a tmve of results that 
were uuerly inaccessible be.fore .... ln an impressive 
scholarly accomplishmem spread oil/ wer 20 
years, Bemdt has provided a readable and com­
plete accoum of the Notebooks, making them 
accessible to Olher mathematicians. Ramanuja11 's 
enigmatic, unp1VI't!dfomwlas are 110w readily 
available, (Ogetller with co/1/extand explication, 
often (!fier the most imense and clel'er research 
efforts on Berndt's part. .. 

-Citation for the Steele Pri1.e for 
Mathematical Exposition, August 1996 

Part I: 1985/HARDCOVER/$107.95/ISBN 038HJ61100 
Part II: 1988/HARDCOVER/ S107.95/ISBN 0387·96794-X 
Part Ill: 1991/HARDCOVER/$98.95/ISBN 0387·97503-9 
Part IV: 1993/HARDCOVER/$107.95/ISBN 0·387·941096 

PARTY NOW AVAILABLE! 
1998/624 PP./HARDCOVER/$97.95/ISBN 0387·94941-<l 

I WILUAM FULTON 

INTERSECTION THEORY 
"Intersection Theory 
... iiiiJVduced a new order 
into afield that had been in 
disarray. by immducing a 
new and simpler appmach 
that gal'e all the old results 
and more. Moreover it gave 
clar({ying expositions of 
many classical compuw­
tions in imersection theory, 

often reducing lengthy old arguments to a few 
lucid paragraphs. By its 
very• clear exposition am/the l!igiJ quality of its 
contem, this book has turd (1/1 enormous impact 
on the ftelcl." 

-Citation for the Steele Prize for 
Mathematical Exposition, August 1996 

NOW AVAILABLE 
IN SOFTCOVER 
SECOND EDITION! 
1998/APP. 488 PP./SOFTCOVER/$39.00 (TENT.) 
ISBN 0387·98549-2 

JOSEPH SILVERMAN 

THE ARITHMETIC OF 
ELLIPTIC CURVES 
and 

ADVANCED TOPICS 
IN THE ARITHMETIC 
OF ELLIPTIC CURVES 
"Silvenntm's volumes have become standanl 
references on one of the most exciting areas of 
algebraic geomeny and numbertheol)'." 

-Citation for the Steele Prize for 
Mathematical Exposition, January 1998 

"TI1e Arithmetic of Elliptic Curves has become a 
standard refe/1!/JL"e, initiating thousands of gradu­
ate studems to this exciting bmnch oflJrithmetic 
geometl)\ The eagerly awaited sequel lives up to 
the high expectations generated by thejiw vol­
wne .... After reading Advanced Topics with much 
pleasure. we can only lwpefor a1hird volume." 

-Mathematical Reviews, 
quoted in Steele l>ri1.e Citation 

The Arithmetic of Eltlptlc eutveo: 
1986/412 PP .. 131LLUS./HAROCOVER/ $49.95 
ISBN 0387·96203-4 
GRADUATE TEXTS IN MATHEMATICS, VOLUME 106 

Advanced Topics In t he Alltl!metlc of Elliptic Curves: 
1994/525 PP./SOFTCOVER/$39.95/ISBN 0387·9432&5 
GRAOUATE TEXTS IN MATHEMATICS. VOLUME 151 

WINNER OF THE 1996 LANCHESTER PRIZE 
AND OF THE 1997 COLLEGE ON SIMULATION 
OUTSTANDING PUBLICATION AWARD! 

WINNER OF THE 1996 CHOIC::E 
OUTSTANDING 8001< AWARD! 

ANDREW BROWDER, Brown University, Providence, Rl 
GEORGE FISHMAN, University of North Carolina. Chapel Hill 

MONTE CARLO 
Concepts, ;\lgorithms, and ,1pplicatilms 

Frederick W. Lanchester Award was established in 1954. It is curremly 
sponsored by the Institute for Opemtions Rcse:udt!Managcment Science 
(INFORMS) and is awarded for the best contribmion to operations research 
and th.: management sciences published in English. 

The Outstanding Simulation Publication Award is also sponsored by 
INFORMS. Thc INFORMS College on Simulation recognizes outstanding 
contributions to the simulation literature with this annual awar<l. 

Springer is pleased to honor George Fishman's Mome Carlo as winner of 
these prestigious awards. 
1996/ 698 PP./ HARDCOVER/$69.95/ISBN Q.387·94527·X 
SPRINGER SERIES IN OPERATIONS RESEARCH 

Order Today! 

MATHEMATICAL ANALYSIS 
An Intmduction 

CHOICE: Cun-cnt Reviews for Academic Libraries reviews significant books 
and electronic media of interest to those in higher education. Founded in 
1964. CHOICE is a publication of the Association of College and Research 
Libmries (ACRL). a division of the American Library Association (ALA). 
Annually, it chooses books of superior academic quality and singk s them out 
in its list of outst;mding academic books. Springcr is pleased to honor Andrew 
Browder's book Mathematical Analysis. as winner of a 1996 CHOICE 
Outstanding Academic Book Award. 
1996/333 PP .• 4 IUUS.jHARDCOVER/ S39.9S/ISBN 0·387·94614-4 
UNDERGRADUATE TEXTS IN MATHEMATICS 

• Call : 1-800-SPRINGER or Fax: (201)-348-4505 
• Write: Springer-Verlag New York. Inc., Dept. S256, PO Box 2485. Secaucus. NJ 07096-2485 
• Visit: Your local technical bookstore 
• E-mail: orders@springer-ny.com 
• Instructors: Call or write for information on textbook exam copies 

YOUR 30·DAY RETURN PRIVILEGE IS ALWAYS GUARANTEED! 

8/98 Reference: S256 
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We are pleased to announce that the current volumes of 
our three mathematics journals ... 

• Journal of Group Theory 

• Journal fiir die reine und 
angewandte Mathematik 
(Crelle's Journal) 

• Forum Mathematicum 
are now available online on the World Wide Web to 
subscribers at no additional cost, offering full text articles in 
PDF or Postscript format. For information on obtaining 
online access please contact us at: 

wdg-info@deGruyter.de 

A free online sample issue as well as additional informa­
tion about these and other Walter de Gruyter journals is 
available on our web site: 

http:/ /www.deGruyter.com/ journals 

Journal of Group Theor-y 
Subscription Information 
ISSN print edition 1433-5883 • ISSN electronic edition 1435-4446 
1998.Volume 1 (4 issues). Approx. 400 pages 
Annual subscription rate: $175.00 plus postage and handling 
Single issue: $49.00 

Journal fiir die reine und angewandte Mathematik 
(Crelle's Journal) 
Subscription Information 
ISSN print edition 0075-4102 • /SSN electronic edition 1435-5345 
1998. Volume 494-505. Approx. 2,790 pages 
Annual subscription rate: $2,295.00 plus postage and handling 
Single issue: $238.00 

Forum Mathematicum 
Subscription Information 
/SSN print edition'0933-7741 • ISSN electronic edition 1435-5337 
1998.Volume 10 (6 issues). Approx. 780 pages 
Annual subscription rate: $380.00 plus postage and handling 
Single issue : $80.00 

Prices subject to change 

Walter de G ruyter 
Berlin • New York 

I For North America: 

Walter de Gruyter, Inc. 
200 Saw Mill River Road • Hawthorne, NY 10532 
Tel: (914) 747-0110 • Fax : (914) 747-132() 

... Web site: www.degruyter.com 



INNOVATIONS IN 

MATHEMATICAL 
METHODS FOR CURVES 
AND SURFACES II 

Edited by Morten Daehlen, 

Tom Lyche, and 

L.:arry L.. Schumaker 

Fourth International Conference 

on Mathematical Methods in 

Computer-Aided Geometric Design, held in Lillehammer, Norway, 

Jul)l' 1997. Among the many topics discussed in this collection 

are co'nnections with wavelets; data frtfing, interpolation, and 

approximation; fairing a11d shape preservation; geom!ltry of 

curves and surfaces; image processing; multivariate splines; · 

nonlinear and rational splines; radial basis functions; reverse 

engineerj ng; and triangulations. 576 pages, illustrations, $55.00 

(0-8265-1315-8) 

PREVIOUSLY PUBLISHED IN @! 

CURVES AND SURFACES WITH 

APPLICATIONS IN CAGD 
Edited by Alain Le Mehaute, Christophe 

Rabut, and Larry L. Schumaker 

The first of two vol­

umes on the most cur­

rent developments in 

SURFACE FITTING AND 
MULTIRESOLUTION METHODS 

the theory and applica­
tions of curves and sur­

faces, which includes 

Edited by Alain Le Mehaute, 

Christophe Rabut, and 

Larry L. Schumaker 

the following topics: 

geometry of curves and sur­

faces, modeling with conics, 

modeling of closed surfaces, 

NURBS, rational curves, sci­

entific visualization, shape 

control, and surface fairing. 

496 pages, illustrations, 
$50.00 (0-8265-1293-3) 

Two-volume set : $90 .00 

(0 -8265- 1292-5) 

Topics in this second vol­

ume cover approximation 

by ridge function, box 

spline wavelets, multivari­

ate splines, radial basis 

functions, refinable func­

tions, scattered data 
approximation and interpo­

lation, and multiwavelet 

signal compression. 

368 pages, illustrations, 
$45.00 (0-8265-1294-1) 

Vanderbilt University Press's new series on Innovations in Applied Mathematics is 

under the general editorship of Larry L. Schumaker, the Stevenson Professor of 

Mathematics at Vanderbilt University. Individual volumes in the series are edited by 

leading experts in their fields from around the world. 

Vanderbilt University Press c/o Publisher Resources Inc. 
615-793-5090 or 800-937-5557 
Visit our web site! www. vanderbiltedu/vupress 
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Trying to decide if 
QUANTUM 

is right for you, 
but wary of buying 

a pig in a poke? 
Well, there's no need to base your decision on the 
flip of a coin. We'd be glad to send you a free 
sample copy to convince you that Quantum is a 
great investment of your time and your money. just 
fill out the coupon below and mail it to 

Quantum 
Sample Issue Offer 
1840 Wilson Boulevard 
Arl ington VA 22201-3000 

For more information visit our website at 
www.nsta.org/quantum 

r- - ---------------, 
~~~ I 
I I 
1 Address I 

I I 
I I 
I I 
I I 
I City State Zip 1 
L --____________ A~)un/)~.J 



AMERICAN MATHEMATICAL SOCIETY 

UniGuide Academic 
Guide to the Internet 

UniGuide 
Featured 

------~-~-- Si~j 

W~b site of the AMS 

AMERICAN MATHEMATICAL SOCIETY 

e-MATH Favorites: 
.,.. Bool<store .,.. CML .,.. Journals 

.,.. MathSciNet .,.. MR Author Lookup 

~ About the AMS 

~ Secretary of the AMS 

~ Corporate Support 

AMS Updates 
Newly Digitized Reviews Now 
Available on MathSciNet 

International Congress of 
Mathematicians, Berlin 

Announcing an Undergraduate 
Book Series 

New AMS Membership Services 

~ www.ams.org 



AMERICAN MATHEMATICAL SOCIETY 

Please read the "Membership Categories" section of this form to de­
termine the membership category for which you are eligible. Then fill 
out this application and return it as soon as possible. 

Family Name First Middle 

Place of Birth . . . .. . . .. . ... .... . . ............. . ................. . 
City State Country 

Date of Birth .. .... . ................ . .......... . •... • .... .... . ... 
Day Month Year 

If formerly a member of AMS, please indicate dates ..... .... ... . ... . .. . . 

Check here if you are now a member of either MAA D or SIAM D 

Degrees, with institutions and dates . . ......... ... . . ...... . .... . .. .. . 

Present position ..... . . . .... . ........... . ..... . . . .. ... .. .... .. . . . 

Firm or institution . ...... .. . .. ... . . ...... . . . ..... . ... . ...........• 

City State Zip/Country 

Primary Fields of Interest (choose five from the list at right) 

Secondary Fields of Interest (choose from the list at right) 

Address for all mail 

Telephone number(s) ... . .... . ... .. .. . .. . . .. .... . ...... .. .. . . . ... . 

Electronic address .... . .. .. .... . . . ... .... ..... .. . ... .... .. ..... . . 

Signature 

Prepayment Methods and Mailing Addresses 
All prices quoted in U.S. dollars. 
Payment by check must be drawn on U.S. bank if paid in U.S. dollars. 

Send checks, money orders, UNESCO coupons to American Mathematical 
Society, P.O. Box 5904, Boston, MA 02206-5904 

To use credit cards, fill in information requested and mail to American Math­
ematical Society, P.O. Box 6248, Providence, Rl 02940-6248 or call (401) 
455-4000 or 1-800-321-4AMS. 

For Foreign Bank Transfers: American Mathematical Society, State Street 
Bank and Trust Company, 225 Franklin St., ABA #011 000028, Account #0128-
262-3, Boston, MA 02110. 

American Express D Discover D VISA D MasterCard D 

Account number Expiration date 

MSNO 

Application for Membership 1998 

(January-December) 

Date . .. . . . . .. ....... 19 .... .. . . .. . .... . 

Fields of Interest 
If you wish to be on the mailing lists to receive information 
about publications in fields of mathematics in which you 
have an interest, please consult the list of major headings 
below. These categories will be added to your computer 
record so that you will be informed of new publications or 
special sales in the fields you have indicated. 

EME Education/Mathematics Education 
00 General 
01 History and biography 
03 Mathematical logic and foundations 
04 Set theory 
05 Combinatorics 
06 Order, lattices, ordered algebraic structures 
08 General algebraic systems 
11 Number theory 
12 Field theory and polynomials 
13 Commutative rings and algebras 
14 Algebraic geometry 
15 Linear and multilinear algebra; matrix theory 
16 Associative rings and algebras 
17 Nonassociative rings and algebras 
18 Category theory, homological algebra 
19 K·theory 
20 Group theory and generalizations 
22 Topological groups, Lie groups 
26 Real functions 
28 Measure and integration 
30 Functions of a complex variable 
31 Potential theory 
32 Several complex variables and analytic spaces 
33 Special functions 
34 Ordinary differential equations 
35 Partial differential equations 
39 Finite differences and functional equations 
40 Sequences, series, summability 
41 Approximations and expansions 
42 Fourier analysis 
43 Abstract harmonic analysis 
44 Integral transforms, operational calculus 
45 Integral equations 
46 Functional analysis 
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 
73 Mechanics of solids 
76 Fluid mechanics 
78 Optics, electromagnetic theory 
80 Classical thermodynamics, heat transfer 
81 Quantum theory 
82 Statistical mechanics, structure of matter 
83 Relativity and gravitational theory 
85 Astronomy and astrophysics 
86 Geophysics 
90 Economics, operations research , programming, 

games 
92 Biology and other natural sciences, behavioral 

sciences 
93 Systems theory; control 
94 Information and communication , circuits 



Membership Categories 

Please read the following to determine what membership category you are 
eligible for, and then indicate below the category for which you are applying. 

For ordinary members whose annual professional income is below $45, 000, 
the dues are $96; for those whose annual professional income is $45,000 or 
more, the dues are $128. 

The CMS cooperative rate applies to ordinary members of the AMS who 
are also members of the Canadian Mathematical Society and reside outside of 
the U.S. For members whose annualprofessional income is $45,000 or less, the 
dues are $82; for those whose annual professional income is above $45,000, 
the dues are $109. 

For a joint family membership, one member pays ordinary dues, based 
on his or her income; the other pays ordinary dues based on his or her income, 
less $20. (Only the member paying full dues will receive the Notices and the 
Bulletin as a privilege of membership, but both members will be accorded all 
other privileges of membership.) 

Minimum dues for contributing members are $192. The amount paid 
which exceeds the higher ordinary dues level and is purely voluntary may be 
treated as a charitable contribution. 

For either students or unemployed individuals, dues are $32, and annual 
verification is required. 

The annual dues for reciprocity members who reside outside the U.S. and 
Canada are $64. To be eligible for this classification, members must belong to 
one of those foreign societies with which the AMS has established a reciprocity 
agreement, and annual verification is required. Reciprocity members who 
reside in the U.S. or Canada must pay ordinary member dues ($96 or $128). 

The annual dues for category-S members, those who reside in developing 
countries, are $16. Members can chose only one privilege journal. Please 
indicate your choice below. 

Members can purchase a multi-year membership by prepaying their cur­
rent dues rate for either two, three, four or five years. This option is not available 
to category-S, unemployed, or student members. 

1998 Dues Schedule (January through December) 

Ordinary member ........... . .... .. .. ......... . . ..... D $96 D $128 

CMS cooperative rate .. . ....... . ............. . ........ D $82 D $109 

Joint family member (full rate) .... . ..................... D $96 D $128 

Joint family member (reduced rate) ...... ................ D $76 D $108 

Contributing member (minimum $192) .. . ...... .... . . . . .. . . ... .... . D 

Student member (please verify) 1 .. • ..••. • .... •••• ...• • • .•. •• . • D $32 

Unemployed member (please verify)2 •• ... .. .•..•..•.•......... D $32 

Reciprocity member (please verify)3 ..... . ..... . .... D $64 D $96 D $128 

Category-S member4 ... • .... • . . ... .. ...... . .. .. ... • ........ D $16 

Multi-year membership ......... . ..... . ..... $ ... . ... for ..... . . years 

1 Student Verification (sign below) 

I am a full-time student at ... ............... . .. . .. . . . . . . . . .. ... . .. . 

... .. .... ........ ... ............. . currently working toward a degree. 

2 Unemployed Verification (sign below) I am currently unemployed and ac­
tively seeking employment. 

3 Reciprocity Membership Verification (sign below) I am currently a member 
of the society indicated on the right and am therefore eligible for reciprocity 
membership. 

Signature 

4 D send NOTICES D send BULLETIN 

Reciprocating Societies 

D Allahabad Mathematical Society 
D Australian Mathematical Society 
D Azerbaijan Mathematical Society 
D Balkan Society of Geometers 
D Berliner Mathematische Gessellschaft e.V. 
D Calcutta Mathematical Society 
D Croatian Mathematical Society 
D Cyprus Mathematical Society 
D Dansk Matematisk Forening 
D Deutsche Mathematiker-Vereinigung e.V. 
D Edinburgh Mathematical Society 
D Egyptian Mathematical Society 
D Gesellschaft fur Angewandte 

Mathematik und Mechanik 
D Glasgow Mathematical Association 
D Hellenic Mathematical Society 
D Icelandic Mathematical Society 
D Indian Mathematical Society 
D Iranian Mathematical Society 
D Irish Mathematical Society 
D Israel Mathematical Union 
D Janos Bolyai Mathematical Society 
D The Korean Mathematical Society 
D London Mathematical Society 
D Malaysian Mathematical Society 
D Mathematical Society of Japan 
D Mathematical Society of the Philippines 
D Mathematical Society of the Republic of China 
D Mongolian Mathematical Society 
D Nepal Mathematical Society 
D New Zealand Mathematical Society 
D Nigerian Mathematical Society 
D Norsk Matematisk Forening 
D bsterreichische Mathematische Gesellschaft 
D Palestine Society for Mathematical Sciences 
D Polskie Towarzystwo Matematyczne 
D Punjab Mathematical Society 
0 Ramanujan Mathematical Society 
D Real Sociedad Matematica Espanola 
D Saudi Association for Mathematical Sciences 
D Sociedad Colombiana de Matematicas 
D Sociedad Espanola de Matematica Aplicada 
D Sociedad de Matematica de Chile 
D Sociedad Matematica de Ia 

Republica Dominicana 
D Sociedad Matematica Mexicana 
D Sociedad Uruguaya de Matematica y Estadistica 
D Sociedade Brasileira Matematica 
D Sociedade Brasileira de Matematica 

Aplicada e Computacional 
D Sociedade Paranaense de Matematica 
D Sociedade Portuguesa de Matematica 
D Societal Catalana de Matematiques 
D Societatea de $1iinte Matematice din Romania 
D Societatea Matematicienilor din Romania 
D Societe de Mathematiques Appliquees 

et lndustrielles 
D Societe Mathematique de Belgique 
D Societe Mathematique de France 
D Societe Mathematique Suisse 
D Society of Associations of Mathematicians 

& Computer Science of Macedonia 
D Society of Mathematicians, Physicists, 

and Astronomers of Slovenia 
D South African Mathematical Society 
D Southeast Asian Mathematical Society 
D Suomen Matemaattinen Yhdistys 
D Svenska Matematikersamfundet 
D Ukrainian Mathematical Society 
D Union Mathematica Argentina 
D Union of Bulgarian Mathematicians 
D Union of Czech Mathematicians 

and Physicists 
D Union of Slovak Mathematicians 

and Physicists 
D Unione Matematica ltaliana 
D Vijnana Parishad of India 
D Wiskundig Genootschap 
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ORDERED By 

Name 

Address 

City 

State 

Zip 

Country 

Code 

e-mail 

Qty. Code Title 

MAIL TO 
Name 

Address 

City 

State 

Zip 

Country 

Code 

e-mail 

Shipping and Handling ($3.00 per order). 

Price 

For optional delivery by air outside the continental U.S, please add $6.50 per item. 

Residents of Canada, please include 7% GST. 

PAYMENT METHOD 

D Check or Money Order D American Express 

D MasterCard 

Total 

D Discover 

0 VISA 

( I F 

Total 

$3.00 

Card Number __________________________________ __ Expiration Date ________ _ 

Signature 

DIFFERENT) 

For orders with 
remittances: 
(Payment must be made in U.S. 
currency drawn on a U.S. bank) 
American Mathematical Society 
P.O. Box 5904 
Boston, MA 02206-5904, USA 

For credit card orders: 
American Mathematical Society 
P. 0. Box 6248 
Providence, Rl 02940-6248, USA 
1-800-32 1-4AMS (4267) 
1-401-455-4000, worldwide 
fax 1-401 -455-4046 
cust- serv@ams.org 

Please send me 
information about AMS 
membership 

D individual 

D institutional 

D corporate 

D institutional associate 

CHARGE BY PHONE IN US AND CANADA 800.321.4AMS 
Publications, videotapes, and miscellaneous items are sent via UPS to U.S. addresses and as printed matter elsewhere unless another delivery method is requested. Charges for deliv­
ery are $3.00 per order; for optio nal air delivery outside the cont inental U.S., please add $6.50 per item. Journal back numbers, Mathematical Reviews indexes, and review volumes 
are sent via surface mail to any destination unless air delivery is requested. Postage for surface mail is paid by the AMS. Air delivery rates, which wil l be quoted upon req uest, must be 
paid by the purchaser. 

EXAM COPIES: Complimentary exam copies are available for AMS titles marked '"Recommended Text". Other AMS t it les are sent on a 30-day examination basis. To order an exam 
copy, please forward your req uest on university letterhead. Specify Course Title, Term Taught, Enrollment, and the Current Text Used. Send the information to: Lori Sprague, Sales 
Administrator, American Mathematical Society, P. 0. Box 6248, Providence, Rl 02940-6248. 1-800-321 -4AMS (4267), U.S. and Canada, 1·401 -455-4000, worldwide. E-mai l: las@ams.org, 
fax: 1-401-33 1-3842. 

VISIT THE AMS BOOKSTORE AT www .am s.o rg/bookstore/ 
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Members of the Society who 

move or change positions are 

urged to notify the Provi­

dence Office as soon as 

possible. 

Journal mailing lists must be 

printed four to six weeks 

before the issue date. 

Therefore , in order to avoid 

disruption of service, 

members are requested to 

provide the required notice 

well in advance. 

Besides mailing addresses for 

members, the Society's 

records contain information 

about members' positions 

and their employers (for 

publication in the Combined 

Membership List) . In addi­

tion, the AMS maintains 

records of members' honors, 

awards, and information on 

Society service . 

When changing their 

addresses , members are 

urged to cooperate by 

supplying the requested 

information . The Society's 

records are of value only to 

the extent that they are 

current and accurate. 

If your address has changed 

or will change within the next 

two or three months , please 

fill out this form, supply any 

other information appropri­

ate for the AMS records, and 

mail it to: 

Customer Services 

AMS 

P.O. Box 6248 

Providence, Rl 02940 

or send the information on 

the form by e-mail to: 

amsmem@math . ams. org or 

cust-serv@math . ams.org 

Name -------------------------------------------------

Customer code 

Change effective as of -----------------------------------

Old mailing address 

New mailing address 

New position 

If mailing address is not that of your employer, 

please supply the following informations: 

New employer -------------------------------------------

Location of employer (city, state, zip code, country) 

Telephone number ---------------------------------------

e-mail 

Recent honors and awards 
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Meetings & Conferences 
oftheAMS 

PROGRAM ALERT: In order that AMS meeting programs include the most timely information for each speaker, abstract dead­
lines have been moved to dates much closer to the meeting. What this means is that most meeting programs will appear in the No­
tices ''after'' the meeting takes place. However, complete meeting programs will be available one-MATH about two to three weeks 
after the abstract deadline. *Remember'', e-MATH is your most comprehensive source for up-to-date meeting information. See 
http://www.ams.org/meetings/. 

Chicago, Illinois 
DePaul University-Chicago 

September 12-13, 1998 

Meeting #935 
Central Section 
Associate secretary: Susan ]. Friedlander 
Announcement issue of Notices: June/July 1998 
Program issue of Notices: November 1998 
Issue of Abstracts: Volume 19, Issue 3 

Deadlines 
For organizers: Expired 

ATTENTION! PLEASE READ CAREFULLY! 

Due to the extraordinary number of people (1 00,000+) 
attending a conference on Manufacturing Technology 
being held in Chicago we have been advised that there 
are NO hotel rooms available in the immediate area. The 
AMS has blocked rooms at the O'Hare Hilton. The cost 
is $125 single or double. Reservations can be made by 
calling 773-686-8000 or 1-800-455-8667. Mention the 
American Mathematical Society (AMS) meeting. 

Transportation from the Hilton to DePaul is best pro­
vided by the "Blue Line" Chicago Transit Authority 
(CTA) train which runs 24 hours a day, approximately 
every 10 minutes (every 20 minutes at night). From the 
trains, exit at Jackson Boulevard (300 south). The fare 
is $1.50 and exact change is recommended to simplify 
entering the train stations. The ride between the hotel 
and DePaul University is approximately 30-35 minutes. 

We regret any inconvenience this development may 
cause. The AMS Website (www.ams.org/meetings/) has 
been updated to reflect any change in hotel availability. 

For consideration of contributed papers in Special Ses-
sions: Expired 

For abstracts: July 21, 1998 

Invited Addresses 

Vitaly Bergelson, Ohio State University, Number theory, 
combinatorics and ergodic theorems along polynomials. 

Sheldon Katz, Oklahoma State University, The mathemat­
ics and physics of mirror symmetry. 

Ralf Spatzier, University of Michigan, Rigidity phenomena 
in geometry and dynamics. 

Vladimir Voevodsky, Northwestern University, Motivic 
homotopy type? 

Special Sessions 

Algebraic Coding (Code: AMS SS C1), William C. Huffman, 
Loyola University of Chicago, and VeraS. Pless, University 
of Illinois at Chicago. 

Algebraic Combinatorics: Association Schemes and Related 
Topics (Code: AMS SS Ll), Sung Yell Song, Iowa State Uni­
versity. 

Algebraic Geometry and Mirror Symmetry (Code: AMS SS 
N1), Ezra Getzler and Mikhail Kapranov, Northwestern Uni­
versity, and Sheldon Katz, Oklahoma State University. 

Commutative Algebra (Code: AMS SS ]1), Irena V. Peeva, 
Massachusetts Institute of Technology, and Michael Still­
man, Cornell University. 

Complex Dynamics (Code: AMS SS Hl), Shmuel Friedland, 
University of Illinois at Chicago. 

Complexity of Geometric Structures on Manifolds (Code: AMS 
SS Fl), Melvin G. Rothenberg and Shmuel A. Weinberger, 
University of Chicago. 

Ergodic Theory and Topological Dynamics (Code: AMS SS 
G1), Roger L. Jones, DePaul University, and Randall Mc­
Cutcheon, Wesleyan College. 

AUGUST 1998 NOTICES OF THE AMS 931 



Meetings & Conferences 

Fourier Analysis (Code: AMS SS E1), Marshall Ash, DePaul 
University, and Mark A. Pinsky, Northwestern University. 

K-Theory and Motivic Cohomology (Code: AMS SS D1), 
Kevin Knudson, Northwestern University, and Mark 
Walker, University of Nebraska-Lincoln. 

Nonlinear Partial Differential Equations. (Code: AMS SS 
01), Gui-Qiang Chen and Konstantina Trivisa, North­
western University. 

Number Theory (Code: AMS SS Il), Jeremy T. Teitelbaum 
and Yuri Tschinkel, University of Illinois at Chicago. 

Orthogonal Polynomial Series, Summability and Conjugates 
(Code: AMS SS M1), Calixto P. Calderon, University of Illi­
nois at Chicago, and Luis A. Caffarelli, University of Texas 
at Austin. 

Rigidity in Geometry and Dynamics (Code: AMS SS K1), 
Steven E Hurder, University of Illinois at Chicago, and 
Ralf J. Spatzier, University of Michigan. 

Stochastic Analysis (Code: AMS SS Al), Richard B. Sowers; 
University of Illinois-Urbana, and Elton P. Hsu, North­
western University. 

Topics in Mathematics and Curriculum Reform (Code: AMS 
SS B1), Richard J. Maher, Loyola University Chicago. 

Winston-Salem, 
North Carolina 
Wake Forest University 

October 9-1 0, 1 998 

Meeting #936 
Southeastern Section 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: August 1998 
Program issue of Notices: December 1998 
Issue of Abstracts: Volume 19, Issue 3 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: Expired 
For abstracts: August 18, 1998 

Invited Addresses 

David F. Anderson, University of Tennessee, Unique and 
nonunique factorization in integral domains. 

Idris Assani, University of Carolina, Chapel Hill, A. e. mul­
tiple recurrence and Wiener Wintner dynamical systems. 

Marcy Barge, Montana State University-Bozeman, Structure 
of attractors. 

Roger Temam, Indiana University, Some mathematical 
problems related to the equations of the atmosphere and 
the oceans. 

Special Sessions 

Abelian Groups and Modules (Code: AMS SS B1), Ulrich Al­
brecht, Auburn University. 

Boundary Value Problems (Code: AMS SS K1), John V. Bax­
ley and Stephen B. Robinson, Wake Forest University. 

Combinatorics and Graph Theory(Code: AMS SS A1), Bruce 
Landman, University of North Carolina. 

Commutative Ring Theory (Code: AMS SS E1), David F. An­
derson, University of Tennessee, Knoxville, and Evan Hous­
ton, University of North Carolina, Charlotte. 

Ergodic Theory (Code: AMS SS Fl), Idris Assani, University 
of North Carolina, Chapel Hill. 

Modern Methods in Set Theory and General Topology (Code: 
AMS SS H1), Winfried just and Paul Szeptycki, Ohio Uni­
versity. 

Noncommutatuve Algebra (Code: AMS SS Cl), Ellen Kirk­
man and James Kuzmanovich, Wake Forest University. 

Operator Theory and Holomorphic Spaces (Code: AMS SS 
Ll), Tavan T. Trent and Zhijian Wu, University of Al­
abama. 

Recent Results on the Topology of Three-Manifolds (Code: 
AMS SS D1), Hugh Nelson Howards, Wake Forest Uni­
versity. 
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Spectral Theory of Differential Equations and Applications 
(Code: AMS SS G1), Dominic Clemence and Alexandra 
Kurepa, North Carolina A&T University. 

Topology in Dynamics (Code: AMS SS J1), Marcy Barge, Mon­
tana State University-Bozeman, and Krystyna M. Kuper­
berg, Auburn University. 

Accommodations 
Participants should make their own arrangements directly 
with a hotel of their choice. Special rates have been nego­
tiated at the hotels listed below. Participants should state 
that they are with AMS-WFU Math and Computer Science. 
All rooms will be on a space available basis after the dead­
line given. The AMS is not responsible for rate changes or 
for the quality of the accommodations chosen. Because the 
Winston-Salem area is a popular destination in the fall, par­
ticipants should make reservations as early as possible. 

Courtyard By Marriott, 3111 University Parkway, 336-
727-1277 (fax: 336-722-8219); $65 single/double; about .8 
miles from campus (10-minute walk). Breakfast available. 
Deadline for reservations is September 25. 

Ramada Plaza Coliseum, 3050 University Parkway, 336-
723-2911 (fax: 336-777-1003); $62 single/double; about .8 
miles from campus (10-minute walk). Full- service restau­
rant on premises. Deadline for reservations is September 
8. 

Holiday Inn Select, 5790 University Parkway, 336-767-
9595 (fax: 336-744-1888); $67 single/double; about 3.2 
miles from campus. Full-service restaurant on premises. 
Deadline for reservations is September 25. 

Food Service and Local Information 
Wake Forest campus cafeteria is in Reynolda Hall, open 7:00 
a.m. to 7:00 p.m. daily. 

Information about the university and the Department 
of Mathematics and Computer Science can be found at 
http://www.wfu.edu/ and http://www.mthcsc. 
wfu . edu/ respectively. 

Other Activities 
AMS Book Sale: Examine the newest titles from AMS. Most 
books will be available at a special 50% discount offered 
only at meetings. Complimentary coffee will be served 
courtesy of AMS Membership Services. 

Parking 
Free parking is available in the large lots behind Wait 
Chapel and next to Worrell Law and Management Center. 

Registration and Meeting Information 
Registration will take place in the main lobby of Benson 

University Center from 7:30a.m. to 4:00p.m. on Friday and 
8 a.m. to noon on Saturday. Sessions will take place in Cal­
loway Hall, Carswell Hall, and Benson University Center. 

Registration fees: (payable on-site only) $30/ AMS mem­
bers; $45 nonmembers; $10 emeritus members, students, 
or unemployed mathematicians. Fees are payable by cash, 
check, VISA, MasterCard, Discover, or American Express. 

Meetings & Conferences 

Travel 
The closest airport is Piedmont Triad International Airport 
in Greensboro. 

USAirways has been selected as the official airline for 
the meeting. The following specially negotiated rates are 
available only for the period October 6-13, 1998: 5% dis­
count off first class and any published USAirways promo­
tional round-trip fare, or 10% discount off unrestricted 
coach fares with seven-day advance reservations and tick­
eting required. These discounts are valid providing all 
rules and restrictions are met and are applicable for travel 
from the continental U.S., Bahamas, Canada, and San Juan, 
P.R. Discounts are not combinable with other discounts or 
promotions. Additional restrictions may apply on in­
ternational travel. For reservations call (or have your travel 
agent call) 800-334-8644 between 8:00a.m. and 9:00p.m. 
Eastern Daylight Time. Refer to Gold File Number 
73670341. 

If driving from the airport to the campus, follow the di­
rections below from the northeast and east. Cab fare is 
about $35 for one or two persons. The Airport Express shut­
tle, located on the lower level of the airport at the baggage 
claim area, costs $25 one way or $48 round trip per per­
son. 

Driving directions: From the south: Interstate 85 to 
Charlotte; Interstate 77 to Statesville; Interstate 40 to Win­
ston-Salem; Business 40 at Winston-Salem; Silas Creek 
Parkway north; bear right 100 yards before the second 
stoplight; cross Reynolda Road directly into WFU campus. 

• From the west Interstate 40 to Winston-Salem and fol­
low as above. 

• From the north and northwest: Interstate 77 to 
Statesville; Interstate 40 to Winston-Salem and follow as 
above. 

• From the northeast and east: Interstate 85 to Greens­
boro; Interstate 40 to Winston-Salem and follow as above. 

• From the northeast and east (alternate): Interstate 85 
to Greensboro; Interstate 40 to Kernersville; Business 40 
to Winston-Salem; Cherry Street north which becomes Uni­
versity Parkway at Lawrence Joel Veterans Memorial Coli­
seum. 

Weather 
The weather in Winston-Salem during mid-October is typ­
ically mild with daytime temperatures between 60° and 
70°F. Nighttime temperatures run between 350 and 45oF. 

State College, 
Pennsylvania 
Pennsylvania State University 

October 24-2 5, 1 998 

Meeting #937 
Eastern Section 
Associate secretary: Lesley M. Sibner 
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Meetings & Conferences 

Announcement issue of Notices: August 1998 
Program issue of Notices: January 1999 
Issue of Abstracts: Volume 19, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses­

sions: Expired 
For abstracts: September 1, 1998 

Invited Addresses 

Jeffrey Adams, University of Maryland, College Park, Char­
acters of nonlinear groups. 

Nigel D. Higson, Pennsylvania State University, Title to be 
announced. 

Tasso J. Kaper, Boston University, Title to be announced. 

Kate Okikiolu, University of California, San Diego and MIT, 
Title to be announced. 

Special Sessions 

Automorphic Forms and Arithmetic Geometry (Code: AMS 
SS H1), Kevin L. James, and Wen-Ching Winnie Li, Penn­
sylvania State University. 

C'"-Algebraic Methods in Geometry and Topology (Code: 
AMS SS B1), Nigel D. Higson, Pennsylvania State University, 
and Erik Guentner and John D. Trout Jr., Dartmouth Col­
lege. 

Least Squares and Totai Least Squares (Code: AMS SS Gl), 
Jesse L. Barlow, Pennsylvania State University. 

Mathematical Modeling of Inhomogeneous Materials: Ho­
mogenizaton and Related Topics (Code: AMS SS D1), Leonid 
Berlyand, Pennsylvania State University, and Karl Voss, Yale 
University. 

Metric Topology (Code: AMS SS F1), Steve Armentrout, 
Joseph Borzelino, Hossein Movahedi-Lankarani, and 
Robert Wells, Pennsylvania State University. 

Willard Building 
2 Schwab Auditorium 
3 McAllister Bldg (Math Dept) 

Modeling of Phase Transitions of Partially Ordered Physi­
cal Systems (Code: AMS SS Cl), Maria-Carme T. Calderer, 
Pennsylvania State University. 
Operator Algebras and Noncommutative Geometry (Code: 
AMS SS K1), Victor Nistor, Paul F. Baum, and Adrian Oc­
neanu, Pennsylvania State University. 
Partitions and q-Series (Code: AMS SS A1), George E. An­
drews, Ken Ono, and Scott D. Ahlgren, Pennsylvania State 
University. 
Set Theory (Code: AMS SS ]1), Thomas Jech, Pennsylvania 
State University. 
Symplectic Geometry and Quantization (Code: AMS SS E1), 
Jean-Luc Brylinski, Ranee Brylinski, Boris Tsygan, and 
Ping Xu, Pennsylvania State University. 

Accommodations 
Participants should make their own arrangements directly 
with a hotel of their choice. Special rates have been nego­
tiated at the hotel listed below. Participants should state 
that they will be attending the AMS Eastern Section Meet­
ing at Pennsylvania State University. All rooms will be on 
a space available basis after the deadline given. The AMS 
is not responsible for rate changes or for the quality of the 
accommodations chosen. Because the Penn State area is a 
popular destination in the fall, participants should make 
reservations as early as possible. 

Ramada Inn, 1450 South Atherton St. (Business Route 
322), 814-238-3001 (fax: 814-237-1345); $70 single/dou­
ble (plus 7% tax); approximately 2 miles from the meeting 
site. Deadline is October 21, 1998. 

Food Service and Local Information 
Several restaurants are located within walking distance. For 
a restaurant guide and information about State College and 
Penn State, see http: I /www. math. psu/wei ss/aboutsc. 
html. Also see the page maintained by the math depart­
ment at http: I /www. math. psu. edu. 

Other Activities 
AMS Book Sale: Examine the newest titles from AMS. Most 
books will be available at a special 50% discount offered 
only at meetings. Complimentary coffee will be served 
courtesy of AMS Membership Services. 

Parking 
Parking is free on campus on the weekends, except in 
posted "24-hour restricted lots". The closest parking lot is 
off of Pollock Road behind Osmond Laboratory, across 
from the Hetzel Union Building (HUB). There are two park­
ing garages on campus. The Eisenhower Parking Deck is 
located behind the Eisenhower Auditorium on Shortledge 
Road and the HUB Parking Deck located on Shortledge 
Road next to the Grange Building, corner of Pollock Road 
and Shortledge Road. Both are a 12-15 minute walk to the 
meeting. 

Registration and Meeting Information 
Registration will take place in the lobby of Schwab Audi­
torium from 7:30 a.m. to 4:00 p.m. on Saturday and 7:30 
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a.m. to noon on Sunday. Sessions will take place in Schwab 
Auditorium and the Willard Building next door. 

Registration fees: (payable on-site only) $30/ AMS mem­
bers; $45 nonmembers; $10 emeritus members, students, 
or unemployed mathematicians. Fees are payable by cash, 
check, VISA, MasterCard, Discover, or American Express. 

Travel 
Pennsylvania State University at University Park is located 
approximately in the geographic center of the state, in the 
town of State College. All modes of public transportation 
and several major highways service the University, mak­
ing it easily accessible from metropolitan areas. 

USAirways has been selected as the official airline for 
the meeting. The following specially negotiated rates are 
available only for the period 5-12: 5% discount off first class 
and any published USAirways promotional round-trip fare, 
or 10% discount off unrestricted coach fares with seven­
day advance reservations and ticketing required. These 
discounts are valid providing all rules and restrictions are 
met and are applicable for travel from the continental U.S., 
Bahamas, Canada, and San Juan, P.R. Discounts are not com­
binable with other discounts or promotions. Additional re­
strictions may apply on international travel. For reserva­
tions call (or have your travel agent call) 800-334-8644 
between 8:00 a.m. and 9:00 p.m. Eastern Daylight Time. 
Refer to Gold File Number 73670341. 

Airlines serve the State College area through the Uni­
versity Park Airport (State College, PA) located five miles 
from campus. 

Limousine or taxi service is available for all flights. The 
approximate cost from the airport to Penn State campus 
is $11, and airport to the Ramada Inn is $14. 

For taxi service call814-353-6001; limousine service is 
available by calling 814-353-6000. There is a complimen­
tary phone at the airport to make these calls. 

Driving directions: University Park (State College) is 
readily accessible from both ends of the state via Interstate 
80 (1-80): 

From New York City, the suggested route is via George 
Washington Bridge to 1-80. In Pennsylvania, exit from 1-80 
(the Keystone Shortway) at Exit 24 (Bellefonte), and follow 
Route 26 south to State College. Once in State College 
Route 26 is known as College Avenue and it runs perpen­
dicular to Atherton Street (Business Route 322). 

From Philadelphia, there are two routes. Take the North­
east Extension of the Pennsylvania Turnpike to 1-80, leave 
1-80 at Exit 24 (Route 26-Bellefonte exit and follow Route 
26 to State College; or take Philadelphia's Schuylkill Ex­
pressway to the Pennsylvania Turnpike, leave the turn­
pike at Exit 19 (Harrisburg East), and follow 1-283 to 1-83 
and proceed north on 1-83 to the 1-81 Interchange. Then 
follow 1-81 west to Route 322, 22 west exit. Proceed west 
on Route 322 through Lewistown to State College. Once you 
get into State College, take Business Route 322 (Atherton 
Street). 

From Pittsburgh, follow Route 2 2 to Duncansville, Route 
220, bypassing downtown Altoona and Tyrone, through Port 
Matilda, and then Route 322 east to State College. Once you 
get into State College, take Business Route 322 (Atherton 

Meetings & Conferences 

Street). A scenic route follows Route 22 beyond Duncans­
ville to Water Street, Route 45 to Pine Grove Mills, and Route 
26 to State College. 

From Washington, D.C., several routes are available. 
Take Route 270 to Frederick, Route 70 to Breezewood, 
Route 30 to Everett, and Route 26 to State College (once in 
State College, Route 26 is known as College Avenue); or fol­
low Route 2 70 to Frederick, Route 15 past Gettysburg; 
through Camp Hill to Amity Hall, and then Route 322 west 
to State College; or take 1-95 or the Baltimore-Washington 
Parkway to Baltimore, west loop 1-695 to 1-83 north. Con­
tinue on 1-83 north to the 1-81 Interchange. Then follow 1-
81 west to Route 322/22 Exit. Proceed west on Route 322 
to Lewistown and State College. Once into State College, 
follow Business Route 322 (Atherton Street). 

From the west, take 1-80 to Exit 20 (Woodland) just east 
of Clearfield, then Route 322 east to State College. Once 
into State College, follow Business Route 322 (Atherton 
Street). One may also exit 1-80 at Exit 24 (Bellefonte) and 
follow Route 26 south to State College. Once into State Col­
lege, Route 26 is known as College Avenue. 

By bus: Trailways and Greyhound Lines connections 
are available to and from State College. The bus station is 
a couple of blocks from the meeting rooms on Penn State 
campus. Call Trailways at 814-238-7362, or Greyhound at 
814-237-5865. 

Weather 
The weather at Penn State during the end of October is typ­
ically cool with possible rain showers. 

Tucson, Arizona 
University of Arizona-Tucson 

November 14-15, 1998 

Meeting #938 
Western Section 
Associate secretary: Robert M. Fossum/Bernard Russo 
Announcement issue of Notices: September 1998 
Program issue of Notices: To be announced 
Issue of Abstracts: Volume 19, Issue 4 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses-

sions: July 29, 1998 
For abstracts: September 23, 1998 

Invited Addresses 

Alexandru Buium, University of New Mexico, Differential 
algebraic geometry and derivatives of integers. 

Hans Koch, University of Texas at Austin, Title to be an­
nounced. 

Mark Lewis, University of Utah, Title to be announced. 

Jiang-Hua Lu, University of Arizona, Title to be announced. 
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Meetings & Conferences 

Special Sessions 

Arithemtic Algebraic Geometry (Code: AMS SS H1), Douglas 
Ulmer, University of Arizona. 

Classical and Quantum Mechanical Lattice Spin Systems 
(Code: AMS SS E1), Tom Kennedy, University of Arizona. 

Conditionally Positive Definite Functions and Interpolation 
Schemes (Code: AMS SS G1), Donald Myers, University of 
Arizona. 

Dynamical Systems (Code: AMS SS Fl), Marek Rychlik and 
Madej P. Wojtkowski, University of Arizona. 

Filaments, Interfaces and Patterns (Code: AMS SS Il), 
Nicholas Ercolani and Jerry Moloney, University of Ari­
zona. 

Geometry and Lie Groups (Code: AMS SS B1), Samuel R. 
Evens and Jiang-Hua Lu, University of Arizona. 

Groups and Computation (Code: AMS SS A1), Robert Beals, 
University of Arizona. 

Integrable Systems and Random Matrix Theory (Code: AMS 
SS K1), K. T-R McLaughlin, University of Arizona, and 
Craig A. Tracy , University of California, Davis. 

Mathematics and Biology (Code: AMS SS D1), Jim Cushing 
and Shandelle M. Henson, University of Arizona. 

Spectral Geometry and Its Applications (Code: AMS SS C1), 
Xianzhe Dai, University of Southern California, and Leonid 
Friedlander, Universit y of Arizona. 

Striking the Balance: Theory, Technique, and Applications 
in Lower Division Mathematics Courses (Code: AMS SS jl), 
Joseph Watkins, University of Arizona. 

San Antonio, Texas 
Henry B. Gonzales Convention Center 

January 1 3-16, 1999 

Meeting #939 
]oint Mathematics Meetings, including the 1 05th Annual 
Meeting of the AMS, 82nd Meeting of the Mathematical As­
sociation of America (MAA), annual meetings of the Asso­
ciation for Women in Mathematics (A VVM) and the National 
Association of Mathematicians (NAM), and the winter meet­
ing of the Association for Symbolic Logic (ASL). 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: October 1998 
Program issue of Notices: January 1998 
Issue of Abstracts: Volume 20, Issue 1 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses­

sions: August 6, 1998 
For abstracts: October 1, 1998 
For summaries of p apers to MAA organizers: September 

4, 1998 

Joint Invited Addresses 

Jennifer Tour Chayes, Microsoft, Title to be announced. 

joan Feigenbaum, AT&T Bell Laboratories, Department 
Head, Algorithms & Distributed Data. 

joint Special Sessions 

Geometry in Dynamics (Code: AMS SS Fl), Krystyna Ku­
perberg, Auburn University. 

Mathematics and Education Reform (Code: AMS SS M1), 
William H. Barker, Bowdoin College, Jerry L. Bona, Uni­
versity of Texas at Austin, Naomi Fisher, University of Illi­
nois at Chicago, and Kenneth C. Millett, University of Cal­
ifornia Santa Barbara. 

Model Theory and Its Applications (Code: AMS SS S1), Anand 
Pillay, MSRI and University of Illinois, Urbana. 

Research in Mathematics by Undergraduates (Code: AMS 
SS E1), John E. Meier and Leonard A. VanWyk, Lafayette 
College. 

The History of Mathematics (Code: AMS SS Ll), Karen H. 
Parshall, University of Virginia, and Victor J. Katz, Uni­
versity of the District of Columbia. 

AMS Invited Addresses 

Ronald L. Graham, AT&T Labs, Title to be announced (AMS 
Retiring Presidential Address) . 

Nancy J. Kopell, Boston University, Title to be announced 
(Mv1S Josiah Willard Gibbs Lecture). 

Sorin Popa, University of California Los Angeles, Title to 
be announced. 

Chuu-Lian Terng, Northeastern University, Title to be an­
nounced. 

Alan D. Weinstein, University of California, Berkeley, Title 
to be announced. 

AMS Special Sessions 

Banach Spaces of Holomorphic Functions and Operators on 
These Spaces (Code: AMS SS D1), Benjamin A. Lotto, Vas­
sar College, and Pamela B. Gorkin, Bucknell University. 

Bergman Spaces and Related Topics (Code: AMS SS B1), Peter 
L. Duren, University of Michigan, Ann Arbor, and Michael 
Stessin, SUNY at Albany. 

Combinatorial Topology (Code: AMS SS K1), Laura M. An­
derson and Jonathan P. McCammond, Texas A&M Uni­
versity. 

Commutative Algebra (Code: AMS SS G1), Scott Thomas 
Chapman, Trinity University. 

Commutative A lgebra and Algebraic Geometry (Code: AMS 
SS ]1), Roger A. Wiegand, University of Nebraska and Pur­
due University, and Susan Elaine Morey, Southwest Texas 
State University. 

Computational Algebraic Geometry for Curves and Sur­
faces (Code: AMS SS R1), Mika K. Seppala, Florida State Uni­
versity, and Emil J. Volcheck, National Security Agency. 
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Development of Electronic Communications in Mathemat­
ics (Code: AMS SS Nl), Alfonso Castro, University of North 
Texas, and Rafael De La Llave, University of Texas at 
Austin. 

Discrete Models and Difference Equations (Code: AMS SS Tl), 
Saber Elaydi, Trinity University, and Gerry Ladas, Uni­
versity of Rhode Island. 

Dynamical, Spectral, and Arithmetic Zeta-Functions (Code: 
AMS SS Hl), Michel L. Lapidus, University of California, 
Riverside, and Machiel van Frankenhuysen, Institut des 
Hautes Etudes Scientifiques. 

Hamiltonian Mechanics: Applications to Celestial Mechan­
ics and Chemistry (Code: AMS SS Yl), Michael K. Rudnev, 
The University of Texas at Austin, and Stephen R. Wiggins, 
California Institute of Technology. 

Mathematics Education and Mistaken Philosophies of Math­
ematics (Code: AMS SS Ul), Saunders Mac Lane, University 
of Chicago, and Richard A. Askey, University of Wiscon­
sin-Madison. 

Operator Algebras and Applications (Code: AMS SS Pl), 
Allan P. Donsig, University of Nebraska-Lincoln, and Nik 
Weaver, Washington University. 

Probabilistic Combinatorics (Code: AMS SS Cl), Bela Bol­
lobas, University of Memphis. 

Recent Developments in Differential Geometry (Code: AMS 
SS Vl), Huai-Dong Cao and Jianxin Zhou, Texas A&M Uni­
versity. 

Several Complex Variables (Code: AMS SS Al), Emil j. 
Straube and Harold P. Boas, Texas A&M University. 

Singularities in Algebraic and Analytic Geometry (Code: 
AMS SS Xl), Caroline G. Grant, U.S. Naval Academy, and 
Ruth I. Michler, University of North Texas. 

The Functional and Harmonic Analysis of Wavelets (Code: 
AMS SS Ql), Lawrence W. Baggett, University of Colorado, 
and David R. Larson, Texas A&M University. 

The Mathematics of the Navier-Stokes Equations (Code: 
AMS SS Wl), Peter A. Perry and Zhong-Wei Shen, Univer­
sity of Kentucky. 

Gainesville, Florida 
University of Florida 

March 12-13, 1999 

Meeting #940 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses­

sions: To be announced 

Meetings & Conferences 

For abstracts: To be announced 

Invited Addresses 

Alexander N. Dranishnikov, University of Florida, Title to 
be announced. 

Gregory F. Lawler, Duke University, Title to be announced. 

Michael P. Loss, Georgia Institute of Technology, Title to 
be announced. 

John G. Thompson, University of Florida, Title to be an­
nounced. 

Special Sessions 

Algebraic and Geometric Combinatorics (Code: AMS SS Pl), 
Andrew j. Vince and Neil L. White, University of Florida. 

Analytical Problems in Mathematical Physics (Code: AMS SS 
Ml), Eric A. Carlen, Georgia Institute of Technology, and 
Laszlo Erdos, Courant Institute, NYU. 

Computability Theory(Code: AMS SS Gl), Douglas Cenzer, 
University of Florida, Geoffrey Louis LaForte, University 
of West Florida, and Rick L. Smith, University of Florida. 

Continuum Theory and Dynamical Systems (Code: AMS SS 
Al), Philip Boyland and Beverly Brechner, University of 
Florida, and John Mayer, University of Alabama at Birm­
ingham. 

Finite Groups and Their Representations (Code: AMS SS 
Dl), Alexandre Turull, University of Florida. 

Galois Theory (Code: AMS SS El), J. G. Thompson and H. 
Voelklein, University of Florida. 

Geometric Topology(Code: AMS SS Hl), james E. Keesling 
and Alexander N. Dranishnikov, University of Florida. 

Geometry of Interacting Particles, Random Walks, and 
Brownian Motion (Code: AMS SS Nl), Irene Rueter, Uni­
versity of Florida, and Gregory F. Lawler, Duke University. 

Groups and Geometries (Code: AMS SS Fl), Chat Ho and 
Peter Sin, University of Florida. 

Linear Operator Theory(Code: AMS SS ]1), Leiba Rodman, 
College of William & Mary, and Scott A. McCullough, Uni­
versity of Florida. 

Markov Processes and Potential Theory (Code: AMS SS Cl), 
joe Glover and Murali Rao, University of Florida. 

Partial Differential Equations and Applications (Code: AMS 
SS Kl), Gang Bao and Yun-mei Chen, University of Florida. 

Probability on Algebraic Structures (Code: AMS SS Ql), Gre­
gory M. Budzban and Philip Feinsilver, Southern Illinois 
University at Carbondale, and Arunava Mukherjea, Uni­
versity of South Florida. 

Structure and Representation Theory of Lattice-Ordered 
Groups and (-Rings (Code: AMS SS Ll), jorge Martinez, 
University of Florida. 

The Erdos Legacy and Connections to Florida (Code: AMS 
SS Bl), Krishnaswami Alladi and jean Larson, University 
of Florida. 
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Urbana, Illinois 
University of Illinois, Urbana-Champaign 

March 18-21, 1 999 

Meeting #941 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Expired 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Alexander Beilinson, MIT, Title to be announced. 

Alexandra Bellow, Northwestern University, Title to be an­
nounced. 

Igor Krichever, Columbia University, Title to be announced. 

Steven Rallis, Ohio State University, Title to be announced. 

Trevor Wooley, University of Michigan, Title to be an­
nounced. 

Special Sessions 

Algebraic K-Theory (and the 5th Annual Great Lakes K-The­
ory Conference (Code: AMS SS H1), Daniel Grayson, Uni­
versity of Illinois-Urbana. 

Combinatorial Designs (Code: AMS SS M1), Ilene H. Mor­
gan, University of Missouri-Rolla, and Walter D. Wallis, 
Southern Illinois University-Carbondale. 

Diophantine Equations, Inequalities and Related Arithmetic 
Problems (Code: AMS SS Fl), Michael Bennett, University 
of Illinois-Urbana, and Trevor Wooley, University of Michi­
gan. 

Elementary and Analytic Number Theory (Code: AMS SS E1), 
Harold G. Diamond and A. J. Hildebrand, University of Illi­
nois-Urbana. 

Galois Representations (Code: AMS SS Cl), Nigel Boston, Uni­
versity of Illinois-Urbana, and Michael Larsen, University 
of Missouri. 

Graph Theory (Code: AMS SS G1), Douglas B. West, Uni­
versity of Illinois-Urbana. 

Holomorphic Vector Bundles and Complex Geometry (Code: 
AMS SS Ll), Maarten Bergvelt, Steven Bradlow, and John 
P. D'Angelo, University of Illinois-Urbana, and Lawrence 
Ein, University of Illinois-Chicago. 

Integrable Equations (Code: AMS SS Il), Igor Krichever, Co­
lumbia University, and Kirill Vaninsky, Kansas State Uni­
versity. 

Martingales and Analysis (Code: AMS SS D1), Joseph Max 
Rosenblatt, Renming Song, and Richard B. Sowers, Uni­
versity of Illinois-Urbana. 

Nonstandard Analysis (Code: AMS SS B1), C. Ward Henson 
and Peter Loeb, University of Illinois-Urbana. 

Operator Spaces and Their Applications (Code: AMS SS ]1), 
Gilles Pisier, Texas A&M, and Zhong-Jin Ruan, University 
of Illinois-Urbana. 

Recent Progress in Elementary Geometry (Code: AMS SS A1), 
John E. Wetzel, University of Illinois-Urbana, and Clark 
Kimberling, University of Evansville. 

Symplectic Geometry and Topology (Code: AMS SS K1), 
Eugene M. Lerman and Susan Tolman, University of 
Illinois-Urbana. 

Las Vegas, Nevada 
University of Nevada-Las Vegas 

April1 0-11, 1999 

Meeting #942 
Western Section 
Associate secretary: Bernard Russo 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadiines 
For organizers: July 10, 1998 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Special Sessions 

Analysis and Geometry (Code: AMS SS Il), Peter Li and 
Song-Ying Li, University of California, Irvine. 

Combinatorial Theory (Code: AMS SSG 1), Kequan Ding, Uni­
versity of Illinois-Urbana, Peter Shiue, University of Las 
Vegas, Nevada, and Yeong-Nan Yeh, Academia Sinica. 

Control and Dynamics of Partial Differential Equations 
(Code: AMS SS A1), Zhonghai Ding, University of Nevada­
Las Vegas. 

Diophantine Problems (Code: AMS SS ]1), Arthur Baragar, 
University of Nevada-Las Vegas, and Michael Bennett, Uni­
versity of Illinois. 

Geometric Group Theory (Code: AMS SS H1), Eric M. Fre­
den, Southern Utah University, and Eric Lewis Swenson, 
Brigham Young University. 

Graph Theory (Code: AMS SS B1), Hung-Lin Fu, University 
of National Chiao-Tung University-Taiwan, Chris A. Rodger, 
Auburn University, and Michelle Schultz, University of 
Nevada-Las Vegas. 

Nonlinear PDEs -Methods and Applications (Code: AMS SS 
Cl), David Costa, University of Nevada-Las Vegas. 
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Number Theory (Code: AMS SS Fl), Gennady Baclunan, Uni­
versity of Nevada-Las Vegas, Richard A. Mollin, University 
of Calgary, and Peter J. Shiue, University of Nevada-Las 
Vegas. 

Numerical Analysis and Computational Mathematics (Code: 
AMS SS E1), Jun Zhang, University of Minnesota and Uni­
versity of Kentucky, and Jennifer Zhao, University of Michi­
gan, Dearborn. 

Set Theory(Code: AMS SS D1), Douglas Burke and Derrick 
BuBose, University Nevada-Las Vegas. 

Buffalo, New York 
State University of New York at Buffalo 

April24-25, 1999 

Meeting #943 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: July 24, 1998 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Michele M. Audin, University of Louis Pasteur, Title to be 
announced. 

Russel Caflisch, University of California, Los Angeles, Title 
to be announced. 

Jeff Smith, Purdue University, Title to be announced. 

Alexander Voronov, MIT, Title to be announced. 

Gregg]. Zuckerman, Yale University, Title to be announced. 

Special Sessions 

Combinatorics and Graph Theory (Code: AMS SS Cl), Har­
ris Kwong, SUNY College at Fredonia. 
Knot and 3-Manifolds (Code: AMS SS E1), Thang T.Q. Le, 
State University of New York at Buffalo, William W. 
Menasco, SUNY at Buffalo, and Morwen B. Thistlethwaite, 
University of Tennessee. 

Mathematical Physics (Code: AMS SS Dl), Jonathan Di­
mock, SUNY at Buffalo. 

Representations of Lie Algebras (Code: AMS SS Fl), Duncan 
J. Melville, Saint Lawrence University. 
Smooth Categories in Geometry and Mechanics (Code: AMS 
SS A1), F. William Lawvere, SUNY at Buffalo. 

Thin Films: Solid and Liquid (Code: AMS SS B1), E. Bruce Pit­
man, SUNY at Buffalo, and Brian Spencer, State University 
of New York at Buffalo. 

Meetings & Conferences 

Denton, Texas 
University of North Texas 

May 19-22, 1999 

Meeting #944 
Fourth International ]oint Meeting between the AMS and the 
Sociedad Matematica Mexicana. 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: January 1999 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Melbourne, Australia 
Melbourne, Australia 

July 12-16,1999 

Meeting #945 
First International ]oint Meeting of the American Math­
ematical Society and the Australian Mathematical Society. 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Jennifer Chayes, Microsoft, Title to be announced. 

Michael Eastwood, University of Adelaide, Title to be an­
nounced. 

Vaughan Jones, University of California, Berkeley, Title to 
be announced. 

Hyam Rubinstein, Melbourne University, Title to be an­
nounced. 

Richard M. Schoen, Stanford University, Title to be an­
nounced. 

Neil Trudinger, Australian National University, Title to be 
announced. 

Special Sessions 

Discrete Groups (Code: AMS SS H1), Marston Conder, Gaven 
Martin, and Eamonn O'Brien, University of Auckland. 
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Meetings & Conferences 

Fluid Dynamics (Code: AMS SS Cl), Susan Friedlander, 
Northwestern University, and Roger H. J. Grimshaw , 
Monash University. 

Geometric Themes in Group Theory (Code: AMS SS A1), Gus­
tav I. Lehrer, University of Sydney, Cheryl E. Praeger, Uni­
versity of Western Australia, and Stephen D. Smith, Uni­
versity of Illinois at Chicago. 

Low Dimensional Topology (Code: AMS SS D1), William H. 
Jaco, Oklahoma State University, and Hyam Rubinstein, 
Melbourne University. 

Mathematical Physics: Many Body Systems (Code: AMS SS 
B1), Alan L. Carey, University of Adelaide, Paul A. Pearce, 
University of Melbourne, and Mary Beth Ruskai, Univer­
sity of Massachusetts, Lowell. 

Mathematics Learning Centers (Code: AMS SS G 1), Judith 
Baxter, University of Illinois, Chicago, Jackie Nicholas, 
University of Sidney, and jeanne Wald, Michigan State Uni­
versity. 

Moduli Spaces of Riemann Surfaces, Mapping Class Groups 
and Invariants of 3-manifolds (Code: AMS SS Fl), Ezra Get­
zler, Northwestern University, and Richard Hain, Duke 
University. 

Probability Theory and Its Applications (Code: AMS SS £1), 
Timothy Brown, University of Melbourne, Phil Pollett, Uni­
versity of Queensland, and Ruth J. Williams, University of 
California, San Diego. 

PVIO'"Vl. rl e"Y\ ~a 
j_ U ~~~L, 

Island 
Providence College 

October 2-3, 1999 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 6, 1999 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Austin, Texas 
University of Texas-Austin 

October 8-1 0, 1999 
Central Section 
Associate secretary: Susan]. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 6, 1999 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Invited Addresses 

Mikhail Kapranov, Northwestern University, Title to be 
announced. 

John Roe, Oxford University and Pennsylvania State Uni­
versity, Title to be announced. 

Catherine Sulem, University of Toronto, Title to be an­
nounced. 

Tatiana Toro, University of Washington, Title to be an­
nounced. 

Special Sessions 

The Development of Topology in the Americas (Code: AMS 
SS A1), Cameron Gordon, University of Texas, Austin, and 
loan Mackenzie James, University of Oxford. 

Washington, District 
of Columbia 
Marriott Wardman Park Hotel and Omni 
Shoreham Hotel 

January 19-22, 2000 
]oint Mathematics Meetings, including the 1 06th Annual 
Meeting of the AMS, 83rd Meeting of the Mathematical As­
sociation of America (MAA), with minisymposia and other 
special events contributed by the Society for Industrial and 
Applied Mathematics (SIAM), and the annual meetings of 
the Association for Women in Mathematics (AM!i\1) and the 
National Association of Mathematicians (NAM). 
Associate secretary: Bernard Russo 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadl ines 
For organizers: April 20, 1999 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 
For summaries of papers to MAA organizers: To be an­

nounced 
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Lowell, 
Massachusetts 
University of Massachusetts, Lowell 

April1-2, 2000 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: July 1, 1999 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Notre Dame, Indiana 
University of Notre Dame 

April7-9, 2000 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: July 7, 1999 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Odense, Denmark 
Odense University 

june 12-1 5, 2000 
First AMS-Scandinavian International Meeting. Sponsored 
by the AMS, Dansk Matematisk Forening, Suomen matemaat­
tinen yhdistys, Icelandic Mathematical Society, Norsk Matem­
atisk Forening, and Svenska matematikersamfundet. 
Associate secretary: Robert M. Fossum 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Meetings & Conferences 

Toronto, Ontario 
Canada 
University of Toronto 

September 22-24, 2000 
Central Section 
Associate secretary: Susan J. Friedlander 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: To be announced 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

New Orleans, 
Louisiana 
New Orleans Marriott and ITT Sheraton New 
Orleans Hotel 

january 10-13,2001 
]oint Mathematics Meetings, including the 107th Annual 
Meeting of the AMS, 84th Meeting of the Mathematical As­
sociation of America (MAA), annual meetings of the Asso­
ciation for Women in Mathematics (A WM) and the National 
Association of Mathematicians (NAM). 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: Aprilll, 2000 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 
For summaries of papers to MAA organizers: To be an­

nounced 

Columbia, South 
Carolina 
University of South Carolina 

March 16-1 8, 2001 
Southeastern Section 
Associate secretary: Robert J. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 
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AMERICAN MATHEMATICAL SOCIETY 

Analysis 
Combinatorial Theory 
of the Free Product with 
Amalgamation and Operator­
Valued Free Probability 
Theory 
Roland Speicher, University of Heidelberg, 
Germany 
Free probability theory, introduced by 
Voiculescu, has developed very actively in the 

last few years and has had an increasing 
impact on quite different fields in mathematics 
and physics. Whereas the subject arose out of 
the field of von Neumann algebras, presented 
here is a quite different view of Voiculescu's 
amalgamated free product. This combinatorial 
description not only allows re-proving of most 
of Voiculescu' s results in a concise and elegant 
way, but also opens the way for many new 
results. 

Unlike other approaches, this book emphasizes 
the combinatorial structure of the concept of 

"freeness". This gives an elegant and easily accessible 
description of freeness and leads to new results in unex­
pected directions. Specifically, a mathematical frame­
work for otherwise quite ad hoc approximations in 
physics emerges. 
Memoirs of the American Mathematical Society, Volume 132, 
Number 627; 1998; 88 pages; Softcover; ISBN 0-8218-0693-9; 
List $39; Individual member $23; Order code MEM0/132/627NA 

The Study of Minimax 
Inequalities and Applications to 
Economies and Variational 
Inequalities 
George Xian-Zhi Yuan, University of Queensland, 
Brisbane, Australia 
This book provides a unified treatment for the study of 
the existence of equilibria of abstract economics in topo­
logical vector spaces from the viewpoint of K y Fan mini­
max inequalities, which strongly depend on his infinite 
dimensional version of the classical Knaster, Kuratowski 
and Mazurkiewicz Lemma (KKM Lemma) in 1961. 
Studied are applications of general system versions of 
minimax inequalities and generalized quasi-variational 
inequalities, and random abstract economies and its 
applications to the system of random quasi-variational 
inequalities are given. 

Features: 
• Presents new results and recent development of 

KKM theory. 
• Offers an overview of modern and up-to-date treat­

ment of the KKM theory, including related articles 
covering theory and applications. 

• Uses an interdisciplinary approach with specific 
applications in mathematics and economics. 

• Includes a comprehensive bibliography. 
Memoirs of the American Mathematical Society, Volume 132, 
Number 625; 1998; 140 pages; Softcover; ISBN 0-8218-0747-1; 
List $43; Individual member $26; Order code MEM0/ 132/625NA 

AMERICAN MATHEMATICAL SOCIETI 

All prices subject to change. Charges for delivery are $3.00 per order. For optional air deliv­
ery outside of the continental U. 5., please include $6.50 per item. Prepaymwt required. 
Order from: American Mathematical Society, P. 0. Box 5904, Boston, MA 02206-5904, 
USA. For credit card orders, fax 1-401-455-4046 or call toll free 1-800-321-4AMS (4267) in 
the U.S. and Canada, 1-401-455-4000 worldwide. Or place your order through the AMS 
bookstore at www.ams.org/bookstore. Residents of Canada, please include 7% GST. 

Meetings & Conferences 

Deadlines 
For organizers: June 15, 2000 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

Williams town, 
Massachusetts 
Williams College 

October 1 3-14, 2001 
Eastern Section 
Associate secretary: Lesley M. Sibner 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: January 11, 2001 
For consideration of contributed papers in Special Ses­

sions: To be announced 
For abstracts: To be announced 

San Diego, California 
San Diego Convention Center 

January 6- 9, 2002 
]oint Mathematics Meetings, including the 1 OBth Annual 
Meeting of the AMS and 85th Meeting of the Mathematical 
Association of America (MAA). 
Associate secretary: Robert ]. Daverman 
Announcement issue of Notices: To be announced 
Program issue of Notices: To be announced 
Issue of Abstracts: To be announced 

Deadlines 
For organizers: 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 
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AMERICAN MATHEMATICAL SOCIETY 

athS 
www.ams.org/mathscinet 
Consortia pricing available.* 

MathSciNet-available by subscription on the 
Web-provides searchable data of over 55 years 
of Mathematical Reviews and Current Mathematical 
Publications. Features include: 

• Expanded access to online articles 

• Pre-1980 reviews added 

• Marking records for display or 
download 

• Combining Author Identification results 
with other search criteria 

• Searching 5-year date ranges 

• More MathSciNet mirror sites 

• Enhancements to Journal Identification 
option 

o ISSN and CODEN search options now 
available 

o Journal URLs with live links to available 
Web sites 

30-day free trial 
for institutions!t 

Searchable 
Electronic 
Journals 

• 
I 

AMS 
Bookstore 
www.ams.org/bookstore 

www.ams.org/journals 
With AMS electronic journals you have ••• 

• site-wide access; unlimited concurrent users 

• full-text searching-free to all users 

The AMS Bookstore is an online searchable catalog of 
books, videos, journals, software, and gift items from the 
AMS and participating publishers. Visit the AMS Bookstore 
frequently to see expanded and updated offerings and to 
order items electronically. 

• searchable abstracts-free to all users 

• cross-journal searching 

• links to bibliographic entries, figures and tables 

• on-screen mathematical symbols 

• links from references to MathSciNet reviews for 
MathSciNet subscribers 

• early availability 

• access to back issues 

• PDF, PostScript, and DVI formats 

30-day free trial~. · 
for all subscriberslt 

Now includes over 2500 books! 

t * For more information, contact the American Mathematical Society, Membership and 
Customer Services Department at: 1-800-321-4267 or 1-401-455-4000, worldwide; 
fax 1-40 1-455-4046; e-mail: cust-serv@ams.org. 



Meetings and Conferences of the AMS 

Associate Secretaries of the AMS 
Western Section: Bernard Russo, Department of Math­

ematics, University of California, Irvine, CA 92697; e-mail: 
brusso@math.uci.edu; telephone: 949-824-5505. 

Central Section: Susan J. Friedlander, Department of Math­
ematics, University of Illinois at Chicago, 851 S. Morgan (M/ C 249), 
Chicago, IL 60607-7045; e-mail: s usan@mat h. nwu. edu; telephone: 
312-996-3041. 

The Meetings and Conferences section of the Notices gives 
information on all AMS meetings and conferences approved 
by press time for this issue. Please refer to the page numbers 
cited in the table of contents on this page for more detailed 
information on each event. Invited Speakers and Special Ses­
sions are listed as soon as they are approved by the cognizant 
program committee; the codes listed are needed for electronic 
abstract submission. For some meetings the list may be in­
complete. Up-to-date meeting and conference information is 
available on the World Wide Web atwww. ams . o rg/meeti ngs/ . 

Meetings: 

1998 
September 12- 13 Chicago, Illinois p.931 
October 9-10 Winston-Salem, No. Carolina p. 932 
October 24-25 State College, Pennsylvania p. 933 
November 14-15 Tucson, Arizona p. 935 

1999 
January 13- 16 San Antonio, Texas p.936 

Annual Meeting 
March 12-13 Gainesville, Florida p.937 
March 18-21 Urbana, Illinois p . 938 
April10-11 Las Vegas, Nevada p.938 
April 24-25 Buffalo, New York p.939 
May 19-22 Denton, Texas p.939 
July 12-16 Melbourne, Australia p . 939 
October 2- 3 Providence, Rhode Island p . 940 
October 8-10 Austin, Texas p . 940 

2000 
January 19- 22 Washington, DC p. 940 

Annual Meeting 
April1- 2 Lowell, Massachusetts p . 941 
April 7-9 Notre Dame, Indiana p.941 

Eastern Section: Lesley M. Sibner, Department of Math­
ematics, Polytechnic University, Brooklyn, NY 11201-2990; 
e-mail: l s i bner@magnus. pol y. edu; telephone: 718-260-3505. 

Southeastern Section: Robert j. Daverman, Department of 
Mathematics, University of Tennessee, Knoxville, TN 3 7996-1300; 
e-mail: daverman@nove ll . math. utk. edu; telephone: 423-974-
6577. 

June 12-15 Odense, Denmark p. 941 
September 22-24 Toronto, Ontario, Canada p.941 

2001 
January 1 0-13 New Orleans, Louisiana p . 941 

Annual Meeting 
March 16- 18 Columbia, South Carolina p . 941 
October 13-14 Williamstown, MA p. 942 

2002 
January 6-9 San Diego, California p. 942 

Annual Meeting 

Important Information Regarding AMS Meetings 
Potential organizers, speakers, and hosts should refer to 

page 150 in the January 1998 issue of the Notices for general 
information regarding participation in AMS meetings and con­
ferences . 

Abstracts 
Several options are available for speakers submitting abstracts, 
including an easy-to-use interactive Web form. No knowledge 
of TeXis necessary to submit an electronic form, although those 
who use LaTeX, or AMS-LaTeX may submit abstracts with TeX 
coding. To see descriptions of the forms available, visit 
http: //www.ams.org/abstracts/instructions.html or 
send mail to abs-submi t@ams. org, typing help as the sub­
ject line, and descriptions and instructions on how to get the 
template of your choice will bee-mailed to you. 

Completed abstracts should be sent to abs - s ubmi t @ 
ams . o rg , typing s u bmi s s i on 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, Rl 02940. Note 
that all abstract deadlines are strictly enforced. Close atten­
tion should be paid to specified deadlines in this issue. Un­
fortunately, late abstracts cannot be accommodated. 

Conferences: (See http: I /www. ams. o rg/meeti ngs/ for the most up-to-date information on these conferences.) 

1999: 
Monday and Tuesday, january 11- 12: Short Course on Nonlinear Control, Hilton Palacio Del Rio, San Antonio, Texas. 
Organizer: Hector]. Sussman (Rutgers University); co-organizer: Kevin Grasse (University of Oklahoma). 
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CALLING ALL MATHEMATICIANS! 

Get access to ContentsDirect, 

• No cost! 

• No obligation! 

• Guaranteed 

pre-publication -

Delivered 2-4 weel<s 

prior to publication 

• Easy to use -

Just open your e-mail 

ELSEVIER 
SC I ENCE 

the FREE on-line, e-mail servtce 
for mathematical journals 

Journal of Pure and Applied Algebra 

Annals of Pure & Applied Logic 

Discrete Applied Mathematics 

Discrete Mathematics 

Topology and its Applications 

Topology 

Linear Algebra and its Applications 

Theoretical Computer Science 

Science of Computer Programming 

Information Processing Letters 

Journal of Logic Programming 

Computational Geometry 

Differential Geometry and its 
Applications 

VIA YOUR E-MAIL, YOU CAN HAVE ACCESS TO TABLES OF CONTENTS 

LI STI NGS FOR THE FOLLOWING ELSEVIER SCIE NCE JOURNALS! 

APPROXIMATELY TWO TO FOUR WEEKS PRIOR TO THE PUBLI CATIO N OF 

EACH ISSUE, CONTENTSDIRECT PROVIDES YOU W ITH THE CONTENTS 

LISTI NG FOR THAT ISS UE - DIRE CTLY TO YOUR PC. 

You GET: 

V JOURNAL TITLE V ARTICLE TITLE 

V VOLUME AND ISSUE NUMBER V AUTHOR NAMES 

V ISSUE PUBLICATION DATE V PAGE NUMBERS 

If you would like to be added to this fast , free and direct service, visit the 
ContentsDirect Web site. That's all it takes! 

REGISTER NOW! 

http ://www.e lsevier.n 1/1 ocate/Contents Direct 

Note: If you can't access the Web, please note that you can still 
register by sending an e-mail to: cdsubs@elsevier. co.uk code AJ57 



SPRINGER FOR MATHEMATICS 

NEW GRADUATE TEXTS IN MATHEMATICS 

BE~ BOLLOBAs, University 91 Memphis, TN 

B61• BoUo~• 

Modern Graph 
Theory 

The time has n.o; come fo~ graph theory to be a 
part of the education ,of every . .serious student of 
mathematicsJilld computer science, both for its own 
saKe and to erihance lhe appreciation ofwatlieToatics 
as a whole. Th,!s book fs ~Q in-depth aceounL of 
gra_Ph .theory; written with such a stuqent in mind; 
it reflects the current sLate of the subject and 
~mphasizes connections with other branches of purti 
mathematics.Tbe volume grew out of the author'~ 
earlier book, Graph Theory - An-lntrojlucwry 
Cour-se,. but its length is \vel) over twlce that ofits 

pred~J;C?,SSOrj aJiowing,ft tO reve~J many eJ,<CitiOg new deveJop"lt;ntS in ibe 
sul;>ject. Recognizing that gmph theory is ooe of several-courses c.ompet­
ing for thi attention' of a st,udent,_ the book contai;Js extensive _descriptive 

_ .P-assages designed to convey theflaig; of the subjec~and to arq'!Se in;ekst. 

n addition,'to a modem treatment oJ the (lJassical 'ar.eas o( graph theory 
such as ¢olori,rig, matching, extte.mal theory, am\ algebraic graph theory, 
the bookJl.resents a detailed account.e(newertopics, incJ0djngSzemer'edi 's " 
Regularity L«mma and its :use, ,Sbefab's extension of the Bales-Jewett 
Theorem, the precise nattrre of the phase transition .In a random graph pro­
cess, the co,nnection between el!'Qirical,networl>s and:random walks on graphs, 
and the Tutte,polynornial and its .cousins in knot theory. .,.. 

ln nO' otb~>r branch of mathematic:;'s is it as vital to t~ckle ao,d olye chal-
lynging exercises in order to master tbe ~ubject. To'lhis end, the book coQ­
t.ains an unusually larg~ number of w<;)l thought-out exercises: over 6QO 
in total. Alth9ugh some are straightforward; most of them are substantial, 
and others will stretc.h even lhe moSt able teader. • 

~998/408 PP., l14 JLLUS./H~RDCOVER/$59.95/ISBN 0,~7-98491·7 
Also Available in Softcovar: $34.95/ ISBN 0.387·98488-7 
GRADUAlETEXTSI MATHEMATICS, vpLUME.184 

' ROBERT E. MEGGINSON, Unlvetsity of Michigan1Arm Ar)lof · 

AN INTRoDUcTION TO BANACH SPACE THEORY 
Many important reference works .have a!)peared sinee Banacl).' s Theorie 

, des Oper.alionsDneaires;' theiropet\ls {o;;tpe development of modern space 
theory. Whi)e these works are classical starting points for the graduate $til­
dent wjshing tp do resear;;b inBanaclJ-space theory, they can be formidable 
reading for the student who bas just complete'ii a course ln measure 
tb.eory ani:! would like to knoW more 'abou'L Banach spacesjn general. 

l;he purpose of this boolOs to bridge this gap and provide an l~trqductiojl 
to the ·general theory o Banach spaceS"and functional analysis. The book 
.prepare$ sn.Cients for further stu(ly ofboth the clas~ical works and current 
research. It is accessible to Sl\lde!ltS who pave had a course in real and com­
plex a)lalysis an,d U[lderstand-the basiC1JrOperties ofLe spaces. 'Qle bpok 
is sprinkled liberally ;Witb exam_ples; histopcal notes, citation§, andopgi­
nal souJCeS. Over45Q ex-ercises provtde stUdents wjth practipe jp the use 
of tpe result$ developed in th~ text through -supp1emental'y e~ampJe~ and 
C!)UDte( examples. ' ' 

RONALD G, DOUG~S, rexas A&M Unive<sit,y, College Station 

BANACH ALGPAA ~CHNIQUES _ 
IN OPEMtoR THEORV . 
'fhe intention of this book f~ to discusHertain advanced !og~cs in Ol)>'Ta­
tbt theocy and to provide the,necessary background for tnem a~suming only 
the ' standard 'senior-first year graduate cqurses in general topology, mea­
.sure thepry, a1,1d algebra. A:t the end oteaoh cbapterthere are source notes 
which suggeSt a<jditional reaqing along w~tl} giving some comments on who · 
proyeo wbata~<l when.1n af!dition, following each cl)apter is a large num­
ber of proplems' bf varying diffi.Cull¥.; 'I'IUs ):leW editij)Jl will appeal to a 
new generation of ~tudents seekjng an1nttopuction to operator theory. 
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A GEOMETRICAL 
PICTURE BOOK 

WEYL TRANSFORMS 
GERDA FRITSCH and RUDOLF FRITSCH, both of 
University of Munich, Germany; Translated by 
JUUE PESCHKE, University of Alberta, Edmonton, Canada 

How do you convey to your 
students, colleagues and 
friends some of the beauty 
of the kind of mathematics 
you are obsessed with? If 
you are a mathematician 
interested in finite or topo­
logical geometry or com­
binatorial designs, you 
could start by showing 
them some of the ( 400+) 

pictures in the ' picture book' . Pictures are what 
this book is all about; original pictures of every­
body' s favorite geometries such as configurations, 
projective planes and spaces, circle planes, gen­
eralized polygons, mathematical biplanes and other 
designs which capture much of the beauty, con­
struction principles, particularities, substructures 
and interconnections of these geometries. The level 
of the text is suitable for advanced undergraduates 
and graduate students. Even if you are a mathe­
matician who just wants some interesting reading, 
you will enjoy the author' s very original and com­
prehensive guided tour of small finite geometries 
and geometries on surfaces. This guided tour 
includes lots of stereo grams of the spatial models, 
games and puzzles and instructions on how to 
construct your own pictures and build some of the 
spatial models yourself. 

1998/ 312 PP., 343 ILLUS./HARDCOVER/ $49.95 

ISBN 0-387·98437·2 

UNIVERSJTEXT 

The functional analytic properties of Weyl trans­
forms as bounded linear operators on L'(R") are stud­
ied in terms of the symbols of the transforms. The 
boundedness, the compactness, the spectrum and 
the functional calculus of the Weyl transform are 
proved in deLail. New results and techniques on the 
boundedness and compactness of the Weyl trans­
forms in terms of the symbols in L'(R") and in terms 
of the Wignertransforms of Hermite functions are 
given. The roles of the Heisenberg group and the 
symplectic group in the study of the structure of 
the Weyl transform are explicated, and the con­
nections of the Weyl transform with quantization 
are highlighted throughout the book. Localization 
operators, first studied as filters in signal analysis, 
are shown to be Weyl transforms with symbols 
expressed in terms of the admissible wavelets of 
the localization operators. The results and meth­
ods in this book should be of interest to graduate 
students and mathematicians working in Fourier 
analysis, operator theory, pseudo-differential oper­
ators and mathematical physics. 
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THE FOUR-COLOR THEOREM 
History, Topological Foundations 
and Idea of Proof 

This elegant little book discusses a famous prob­
lem that helped to define the field now known as 
graph theory: What is the minimum number of col­
ors required to print a map such that no two adjoin­
ing countries have the same color, no matter how 
convoluted their boundaries. 

This book begins by discussing the history of the 
problem up to the new approach given in the 1990s. 
The book then goes into the mathematics, with a 
discussion of how to convert the originally topo­
logical problem into a combinatorial one that is both 
elementary enough for anyone with a basic knowl­
edge of geometry and also rigorous enough for a 
mathematician. 

1998/ 224 PP., 37 ILLUS.jHARDCOVER/ $29.95 
ISBN 0-387-98497-6 

ORDER TODAY! 

• CALL: 1-800-SPRINGER or Fax: (201)-348-4505 
· ~ WRITE: Springer-Verlag New York, Inc., Dept. 

· S25!;>', PO BoX 2485, Secaucus, NJ' 0709&2485 

• VISIT; Your local techni; al bookstore • £.MAIL: 
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