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P. Abramenko, University of Virginia,
Charlottesville, VA, USA; K. Brown,
Cornell University, Ithaca, NY, USA
This book treats Jacques Tits’s beautiful
theory of buildings, making that theory
accessible to readers with minimal
background. It includes all the material of
the earlier book Buildings and includes
two other approaches, which nicely
complement the (classical) simplicial
approach: On one hand, buildings may
be viewed as abstract sets of chambers.
On the other hand, buildings may be
viewed as metric spaces. The pace is
gentle in the elementary parts of the
book, and the style is friendly throughout.
There are thorough treatments of
advanced topics with arguments that are
more detailed than those that have
previously appeared in the literature. This
book is suitable as a textbook or may be
used for self-study.
2008. Approx. 795 p. 25 illus. (Graduate
Texts in Mathematics, Volume 251)
Hardcover
ISBN 978-0-387-78834-0
7 approx. $69.95

An Introduction to
Ordinary Differential
Equations

Ordinary differential equations serve as
mathematical models for many exciting
real world problems. This textbook
organizes material around theorems and
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lectures that effectively convey the
subject in easily manageable sections.
2008. Approx. 335 p. 8 illus. (Universitext)
Softcover
ISBN 978-0-387-71275-8 7 $49.95
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E. Hairer, G. Wanner,
University of Geneva, Switzerland
This book presents first-year calculus
roughly in the order in which it was first
discovered. The text is complemented
by a large number of examples,
calculations and mathematical pictures
and will provide stimulating and
enjoyable reading.
2008. Approx. 390 p. 192 illus. (Undergraduate Texts in Mathematics) Softcover
ISBN 978-0-387-77031-4 7$39.95
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DNA Sequence
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2ND

EDITION

R. Durrett, Cornell University, Ithaca,
NY, USA
The material on recombination and
the stepping stone model have been
greatly expanded, there are many
results from the last five years, and two
new chapters on diffusion processes
develop that viewpoint.
2nd ed. 2008. Approx. 440 p. (Probability
and Its Applications) Hardcover
ISBN 978-0-387-78168-6 7 $84.95

Stability and Wave Motion
in Porous Media
B. Straughan, Durham University, UK
This book presents an account of
theories of flow in porous media which
have proved tractable to analysis and
computation. In particular, the theories
of Darcy, Brinkman, and Forchheimer
are presented and analysed in detail.
2008. Approx. 455 p. (Applied Mathematical
Sciences, Volume 165) Hardcover
ISBN 978-0-387-76541-9 7 $79.95

Wave Propagation
and Time Reversal in
Randomly Layered Media
J. Fouque, University of California,
Santa Barbara, CA, USA; J. Garnier,
Université de Paris VII, Paris, France;
G. Papanicolaou, Stanford University,
Stanford, CA, USA; K. Solna, University
of California at Irvine, CA, USA
This multidisciplinary book uses
mathematical tools from the theories of
probability and stochastic processes,
partial differential equations, and
asymptotic analysis, combined with the
physics of wave propagation and
modeling of time reversal experiments.
It is addressed to a wide audience of
graduate students and researchers
interested in the intriguing phenomena
related to waves propagating in
random media.
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ISBN 978-0-387-78722-0 7 $69.95
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New & Forthcoming from Birkhäuser
HERBERT AMANN, University of Zürich, Switzerland;
JOACHIM ESCHER, University of Hannover, Germany

Analysis I
“It is a wonderful book that distinguishes itself by the
clarity of presentation, by the fact that it is selfcontained and has many exercises at various degrees of
difficulty (among many other great qualities.)...[It] is
a very elegant and complete treatment of topics usually
not found in analysis books… This book is a
wonderful read.”
—MAA REVIEWS
2005/XV, 426 PP./SOFTCOVER
ISBN 9783764371531/$79.95

Analysis II
The second volume of this introduction to analysis
deals with the integration theory of functions of one
variable, the multidimensional differential calculus and
the theory of curves and line integrals. The modern
and clear presentation begun in Volume I creates
a sustainable basis for further developments and
applications that go beyond the material represented
in traditional textbooks. This applies, for instance, to
the exploration of Nemytskii operators which enable a
transparent introduction into the calculus of variations
and the derivation of the Euler–Lagrange equations.

Dimension and Recurrence in
Hyperbolic Dynamics

Explorations in
Harmonic Analysis

LUIS BARREIRA, Universidade Tecnica Lisboa, Portugal

with Applications to Complex Function
Theory and the Heisenberg Group

The main objective of this book is to give a broad
unified introduction to the study of dimension and
recurrence in hyperbolic dynamics. It includes
discussion of the foundations, main results, and main
techniques in the rich interplay of four main areas
of research: hyperbolic dynamics, dimension theory,
multifractal analysis, and quantitative recurrence.
It also gives a panorama of several selected topics
of current research interest. All the results include
detailed proofs, many of them simplified or reworked
for this book.
2008/APPROX. 310 PP./HARDCOVER
ISBN 9783764388812/$69.95
PROGRESS IN MATHEMATICS, VOLUME 272

Shape-Preserving
Approximation by Real and
Complex Polynomials
SORIN G. GAL, University of Oradea, Romania

2009/APPROX. 490 PP./SOFTCOVER
ISBN 9783764374792/$79.95 TENT.

This monograph presents the first comprehensive
treatment in book form of shape-preserving
approximation by real or complex polynomials in one
or several variables. Such approximation methods
are useful in many problems that arise in science and
engineering and require an optimal mathematical
representation of physical reality. Shape-Preserving
Approximation by Real and Complex Polynomials
contains many open problems at the end of each
chapter to stimulate future research.

Number Theory

2008/APPROX. 345 PP./HARDCOVER
ISBN 9780817647025/$79.95

2008/APPROX. 410 PP./SOFTCOVER
ISBN 9783764374723/$79.95

Analysis III

Structures, Examples, and Problems
TITU ANDREESCU, The University of Texas at Dallas,
Richardson, TX, USA; DORIN ANDRICA, ‘Babes-Bolyai’
University, Cluj-Napoca, Romania

Mathematical Olympiad
Challenges

This introductory textbook takes a problem-solving
approach to number theory, situating each concept
within the framework of an example or a problem
for readers to solve. Starting with the essentials, the
text covers divisibility, unique factorization, modular
arithmetic and the Chinese Remainder theorem,
Diophantine equations, binomial coefficients, Fermat
and Mersenne primes and other special numbers,
special sequences, and problems of density. Included
are sections on mathematical induction and the
pigeonhole principle, as well as a discussion of other
number systems. By emphasizing examples and
applications, and by introducing and reinforcing every
idea with an exercise, the authors motivate and engage
readers.

Second Edition

2009/APPROX. 370 PP., 150 ILLUS./HARDCOVER
ISBN 9780817632458/$59.95

2009, 2ND ED./APPROX. 320 PP./SOFTCOVER
ISBN 9780817645281/$39.95 TENT.

TITU ANDREESCU, University of Texas at Dallas,
Richardson, TX, USA; RAZVAN GELCA, Texas Tech
University, Lubbock, TX, USA

With many new or expanded examples, problems, and
solutions, this second edition includes completely
rewritten discussions preceding each of the 30
units, as well as a more user-friendly style with more
accessible and inviting examples.
“The authors are experienced problem solvers and
coaches of mathematics teams. This expertise shows
through and the result is a volume that would be a
welcome addition to any mathematician’s bookshelf.”
—MAA ONLINE (review from the first edition)

STEVEN G. KRANTZ, Washington University, St. Louis, MO

This text on modern harmonic analysis provides an
introduction to the subject in the context in which
it is actually applied, in particular, through complex
function theory and partial differential equations.
The exposition begins with the fundamentals of
Fourier analysis, complex function theory, and
integral operators and further introduces students
to cutting-edge ideas about the Heisenberg group.
The subject is introduced through Fourier series and
Hilbert transforms, passing into singular integrals,
Riesz fractional integrals and the Calderón–Zygmund
singular integrals. Function theory of several complex
variables is presented as a prelude to the generalized
Cayley transform and the Sigel upper halfspace. Finally,
the structure of the Heisenberg group, which naturally
models the structures of canonical operators of
several complex variables, is explored.
2009/APPROX. 350 PP./HARDCOVER
ISBN 9780817646684/$69.95 TENT.

Mathematical Analysis
An Introduction to Functions of Several
Variables
MARIANO GIAQUINTA, Scuola Normale Superiore, Pisa,
Italy; GIUSEPPE MODICA, Università degli Studi di
Firenze, Italy

This self-contained work is an introductory
presentation of basic ideas, structures, and results
of differential and integral calculus for functions of
several variables. The wide range of topics covered
include: differential calculus of several variables,
including differential calculus of Banach spaces,
the relevant results of Lebesgue integration theory,
differential forms on curves, a general introduction
to holomorphic functions, including singularities and
residues, surfaces and level sets, and systems and
stability of ordinary differential equations. An appendix
highlights important mathematicians and other
scientists whose contributions have made a great
impact on the development of theories in analysis.
Other books recently published by the authors include:
Mathematical Analysis: Functions of One Variable,
Mathematical Analysis: Approximation and Discrete
Processes, and Mathematical Analysis: Linear and
Metric Structures and Continuity, all of which provide
the reader with a strong foundation in modern-day
analysis.
2008/APPROX. 330 PP., 111 ILLUS./HARDCOVER
ISBN 9780817645090/$129.00 TENT.
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Letter from the Editor

Reflections on
Meetings
Summer finds many Notices readers away from their home
base for meetings, conferences, or collaborative research.1
This July marks the fortieth anniversary of my own first
experience with a summer mathematics conference.
It could well serve as a model: the eighty participants
ranged from graduate students like me through junior
and senior researchers, including a future Fields medalist
and a couple of future AMS presidents, as well as people
whose names were already known to all. The topics ranged
across algebra, topology, and logic, as did the participants’
research interests. Sessions were held in a conference facility adjacent to a West Coast college campus, where we
were housed together in a dormitory and dined together
in a cafeteria. The weather was balmy and the conference
climate serious but noncompetitive, with minor exceptions, like when a brief professional controversy led to an
even briefer food fight in the above-mentioned cafeteria.
There were coffee breaks and an excursion.
And although I attended every talk and took notes (I was
a student, and only a couple of years out of undergraduate
school), and while I can remember the way some speakers looked and acted, I have to say that I can’t recall now
anything any speaker said. This is not due entirely to the
passage of time. I clearly recall, for instance, a tour guide
on the excursion pointing out that the bridge we were
passing near was “the longest of its kind in the world”,
and one of the conference participants (one of the future
AMS presidents, in fact) pointing out that this predicate
actually applied to all bridges. I could quote coffee break
quips and dinner table repartee as well.
There’s nothing strange about these selective memories: I think most of us would agree that often the most
useful, as well as the most memorable, parts of meetings
and conferences are the informal interactions between
participants outside of regular sessions. Marcus du Sautoy
has some nice accounts of this in some enviably exotic
settings in his recent autobiographical book about the
mathematical life, Symmetry: A Journey into the Patterns
of Nature.
Meetings and conferences are a large component of
AMS activities. Consider the Society’s 990 (the return
nonprofit organizations file with the U.S. Internal Revenue
Service): introducing Part III (Statement of Public Service
Accomplishments) of the form, IRS cautions that “how the
public perceives an organization may be determined by
the information presented on its return” and urges that
“the return … fully describes, in Part III, the organization’s
programs and accomplishments.”

In complying, the Society reports its primary purpose
to be “to promote mathematical research and education”
and its first listed achievement “meetings of the American
Mathematical Society” (these are from the 2005 return, the
most recent I found online).
Although the Society no longer holds general meetings
in the summer, in part because members use summer
travel for specialized meetings and conferences in their
fields, the regional, international, and winter annual AMS
meetings offer a full range of scientific and professional
programs. Maybe they are too full, at least at annual meetings. While meeting schedulers try to make sure that every
attendee, regardless of scientific specialty, has at least
one session available in their field in any given program
block, it’s not uncommon to find several of interest occurring simultaneously. This is especially annoying when
a session of general interest conflicts with sessions in
one’s specialty.
Such conflicts may have kept some mathematicians
from attending a symposium on climate change, jointly
sponsored by the AMS and SIAM, which was held at the
winter meeting in San Diego in January. Fortunately
Patricia Kenschaft of Montclair State University was able
to attend and provides a report of the session in this
issue. Pat is a seasoned Notices author, but this article
came to us as a submission. I think it could well serve
as an example for other contributions: readers attending
meetings, or parts of meetings, may well decide that what
they’re hearing deserves to be shared with others, and become sort of participant-observer freelance reporters for
the Notices. Contributed articles like this need to be interesting to a broad range of Notices readers, eschew things
like formal listings of programs or numbers of attendees,
and any accounts of presentations should be checked by
the presenters for accuracy. As with all submissions to the
Notices, clarity and concision are important, and graphics,
where appropriate, are appreciated.
Reading about meetings in the Notices is no substitute
for attendance. But while we’re on the subject of climate
change, mathematicians concerned about the latter, or
about their personal “carbon footprint”, might reflect on
the fact that a transcontinental plane trip emits a half
ton of carbon dioxide per passenger, and an international
round trip emits as much as driving a Hummer from
Chicago to Seattle. These figures, from websites that sell
carbon offsets, may be some solace to those of us who are
spending this summer at our home base, although reading
about meetings in the Notices.
—Andy Magid

1All issues of the Notices are now available in their entirety in

PDF format anywhere the Internet can be accessed, http://www.
ams.org/notices.
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How much math
can you cover in
five minutes?

Quite a bit, if you have a good guide.

This collection of one hundred short
essays offers a tour through contemporary
and everyday mathematics that is both
entertaining and enlightening.

Chapter 5

Chapter 27

Chapter 50

Loss Plus Loss Equals Win

Why Am I Always Standing in the
Wrong Line?

Why We Invert Conditional
Probabilities Incorrectly

“Have you ever had the feeling that
the other lines at the supermarket,
tollbooth, or post office always move
faster than the one you are standing
in?”

Evolution has prepared us well
to estimate probabilities. In split
seconds we evaluate a situation
and decide: fight or flight? try
to extinguish the flames or run
to safety? We are also adept at
understanding the effect of new
information on the probability of
some occurrence.

“Mathematics, and probability
theory in particular, is chock full
of surprising phenomena. When
a result stands in stark contrast
to general expectation, it is called
a paradox.”

Chapter 39

Chapter 14

Proof by Computer?

To Change or Not to Change? The
Monty Hall Problem
“The quizmaster then opens, say,
door 3, behind which stands a
goat. We now get to the point: The
contestant is given the opportunity
to change doors, in this case from
door 1 to door 2. Should he accept
the offer?”

“Today we are going to discuss
a problem that borders on
the philosophical, one that
mathematicians are having to
confront as technology develops
ever more rapidly: under what
circumstances can a mathematical
assertion be said to have been
definitively proved?”

Chapter 100

Mathematics Makes Billionaires
“When Google went public, the
founders Sergey Brin and Lawrence
Page suddenly joined the ranks of
the world’s wealthiest men.”

Five-Minute Mathematics
Ehrhard Behrends
Freie Universität Berlin, Germany

Translated by David Kramer
2008; 380 pp; softcover; ISBN: 978-0-8218-4348-2;
List Price: US$35; Member Price: US$28; Order Code: MBK/53
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Letters to the Editor
On the Graph (10-3)-a
In the March 2008 Notices (55, No.
3), Toshikazu Sunada, quoting Stephen T. Hyde, suggested that it was
in 1977 that A. F. Wells—in his book
Three Dimensional Nets and Polyhedra, Wiley, 1977—first described the
triply-periodic chiral graph “(10-3)-a”.
But twenty-one years earlier, Wells
had already published stereoscopic
drawings of (10-3)-a in The Third
Dimension in Chemistry, Oxford Clarendon Press, 1956. In the 1970s,
(10-3)-a (which I call the Laves graph
for reasons explained below) gradually became widely known among
materials scientists because of the
steadily increasing variety of putative
physical manifestations of the gyroid
triply-periodic minimal surface.
I was intrigued by the Laves graph
when I first saw it in 1958 depicted
in Wells’ book. A few years later I
learned that in 1955 Donald Coxeter had described—in “On Laves’
graph of girth ten”, Can. J. Math. 7
(1955)—how the Laves graph can
be inscribed in the square faces of
an infinite regular skew polyhedron
discovered in 1926 by his close friend
J. F. Petrie (“Regular skew polyhedra
in three and four dimensions, and
their topological analogues”, Proc.
Lond. Math. Soc. 2 (43), (1937). I believe that the article by Fritz Laves in
“Zur Klassifikation der Silikate”, Z.
Kristallogr. 82 (1932) is probably the
first publication that mentions the
Laves graph.
In 1958 I derived the shape of the
17-faced Voronoï cell of the vertices
of the Laves graph and made a dozen
wooden models of this polyhedron, in
four colors, with a magnet centered
in each of its three ten-sided faces.
In 1966, while experimenting with
a toy vacuum-forming machine, I
constructed plastic models of two
triply-periodic surfaces. When I described them to Hans Nitsche, he
suggested that I might have stumbled
onto the adjoint minimal surfaces
P and D analyzed in the 1860s by
Schwarz, Riemann, and Weierstrass
(SRW). I recognized three special
properties of P and D not mentioned
by SRW: (a) they are [infinite] regular
June/July 2008

polyhedra whose faces and vertex
figures happen to be skew polygons;
(b) they can be generated by “eliminating the folds at the edges of the
faces” of the polyhedra described by
Coxeter and Petrie, i.e., by replacing
the plane faces by skew polygons
that span soap films; and (c) the pair
of intertwined infinite labyrinths
into which each of these surfaces
partitions R3 have the symmetry and
combinatorial structure of either
the simple cubic (P) or diamond (D)
skeletal graphs. I wondered about the
possible existence of a third minimal surface (I dubbed it the Laves
surface L), in which the two oppositely
congruent labyrinths are represented
by a pair of enantiomorphic skeletal
Laves graphs. After all, I thought, the
Laves graph is composed of regular
polygons, just like P and D. The only
difference is that the polygons in the
Laves graph happen to be infinite and
helical. But I was unable to imagine
how to construct the Laves minimal
surface, because it has no reflection
symmetries.
In 1968 at the NASA Electronic
Research Center, I “accidentally” constructed a plausible physical model
of this hypothetical new surface. The
skeletal graphs of its labyrinths are
the two enantiomorphic forms of the
Laves graph. I shared my excitement
with experts, including Fred Almgren,
Blaine Lawson, and Bob Osserman,
and I even delivered a ten-minute
talk about the conjectured surface
at a Madison summer meeting of the
AMS. A week after Madison, I realized
that this surface, which I renamed
the “gyroid”, is nothing more than
a Bonnet associate of P and D that
manages—like them—to be embedded in R3. (K. Grosse-Brauckmann and
M. Wohlgemuth proved this embeddedness in 1996.)
I visited the very cordial “Jumbo”
Wells at his home in Storrs in early
1969 and inquired whether he knew
of any chemical compounds whose
space group is the same as that of
the gyroid (Ia3d). Wells replied that
he did not. I then telephoned the
structural biologist Donald L. D. Caspar to ask him the same question. He
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instantly referred me to “Polymorphism of lipids”, Nature 215, August
12, 1967, a paper by V. Luzzati and
A. Spegt, in which a high-temperature phase of some divalent cation
soaps is shown to have space group
Ia3d. I suspect that Fritz Laves would
have been pleased to learn about the
eventual near-ubiquity of his graph.
(I know that Coxeter was.)
—Alan H. Schoen
Carbondale, IL
alan_schoen@verizon.net
(Received February 27, 2008)

Hardy and Biology
The article about Hardy in the March
2008 issue of Notices says that he
was “one of the greatest contributors to contemporary mathematical
biology”. This can be true only in the
sense that biologists were previously
unaccustomed to using mathematics
at all. What Hardy did might have
been research-level work back in the
time of De Moivre, but by 1908 it
was little more than an exercise. R. C.
Punnett, the biologist involved, wrote
of it in his “Early days of genetics”,
Heredity 4 (1950), 1-10:
In 1908 ... I was asked
why it was that, if brown
eyes were dominant to
blue, the population was
not becoming increasingly
brown-eyed ... I could only
answer that the heterozygous browns also contributed their quota of
blues, and that somehow
this must lead to equilibrium. On my return
to Cambridge I at once
sought out G. H. Hardy,
with whom I was then very
friendly ... we used to play
cricket together. Knowing
that Hardy had not the
slightest interest in genetics, I put my problem
to him as a mathematical one. He replied that it
was quite simple and soon
handed me the now wellknown formula pr=q 2 .
Naturally pleased at getting
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so neat and prompt an
answer I promised him
that it should be known as
“Hardy’s Law”—a promise
fulfilled in the next edition of my Mendelism.
—William C. Waterhouse
Pennsylvania State University
wcw@math.psu.edu
(Received April 1, 2008)

Referendum Results Remain
Relevant
Allyn Jackson’s “Opinion” on DARPA
funding mathematicians to work on
“projects that could eventually lead
to technology of use to the military”
and the role of the AMS (Notices, April
2008, p. 445) prompts me to make
some comments.
She wonders “whether the U.S.
mathematical community is becoming more receptive to military funding than it was, say, twenty years
ago,” when a referendum was adopted by the Society indicating the
“AMS concern about the large proportion of military funding of mathematics research” (in detriment of other
sources of funding).
I believe that the measure approved twenty years ago is as relevant today as it was then, or even
more so.
Let me mention what should be
obvious, but may have been disregarded: The statement of concern
and the directives stated in the ballot
questions are still the official policy
of the AMS, and its officers are bound
by them.
Jackson repeats an old fallacious
argument about members’ personal
research choices that confuses the
issue. Individual mathematicians
have always been free to pursue
whatever funding they may wish; this
was never in question.
The issue debated two decades
ago was the Society’s involvement
in promoting research oriented to
“technology of use to the military”,
with its moral and political implications. Nowadays this may include
data mining techniques to help the
military eavesdrop on our telephone
and email exchanges, and to spy on
citizens’ groups opposing the Iraq
war, for example.
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Jackson remarks that although
there was a record turnout for the
referendum, and it passed by a wide
margin, “the membership was not
unanimously against military funding for mathematics.” During Mathematics Awareness Month, this year
dedicated to the mathematics of
voting, I find it ironic that the existence of a minority opinion should be
invoked in order to cast doubt on the
position taken by the overwhelming
majority.
—Daniel B Szyld
Temple University
szyld@temple.edu
(Received April 13, 2008)

Government Funding Facts
Allyn Jackson is right to point out
(Notices, “Opinion”, April, 2008) that
there may not be a free lunch with
government, in particular military,
support of mathematics research.
However, there are three immediate
comments that should be made. First,
our accustomed federal support is, in
fact, a direct result of the contributions mathematicians and scientists
made during World War II. Policymakers felt then, and now, that possessing a trained cadre of such specialists
would be crucially important during national emergencies. Second,
agencies, like NSF [National Science
Foundation], are well aware that their
funding decisions and initiatives can
have a profound effect on the direction of science and mathematics and
take care not to cut off apparently
less fashionable areas of research.
Finally, whether we mathematicians
like it or not, mathematics will be applied to activities that may not meet
with our approval.
—Lance Small
University of California San Diego
lwsmall@ucsd.edu

e.g., cod fish in the great lakes, Yucca
Mountain used for a nuclear waste
repository, etc... In all the examples
presented the criticism is given to the
long range predictions of the models.
But the systems presented are known
to be nonlinear and open systems.
Consequently long range prediction
is out of the question. So why blame
mathematical models? An example
of a succesful quantitative model
used in its proper context is weather
prediction which is typically done for
3-5 days.
The book points out the effect
of politics on encouraging or discouraging scientific results, e.g., the
global warming phenomenon. This
is an important factor when science
affects people’s lives. The book contains some surprising statements,
e.g., on page xiii “... mathematics has
become a substitute for science!!!”
Also on page 201-202, “Thinking
like physicists and not recognizing
complexity…”. Most physicists and
mathematicians studying complex
adaptive systems are well aware of
many of the problems mentioned in
the book. I think this book should be
called Use and Abuse of Mathematical Models.
—Elsayed Ahmed
Mansoura University, Egypt
magd45@yahoo.com
(Received April 19, 2008)

(Received April 15, 2008)

Abusing Mathematical Models
In addition to the comments made by
Professor Jones in his review of Useless Arithmetic in the April Notices, I
would like to add the following. This
book presents several cases from environmental science where quantitative mathematical models have failed,
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A M E R I C A N M AT H E M AT I C A L S O C I E T Y
Call for Applications & Nominations

Editor of the Notices
Applications and nominations are invited for
the position of Editor of the Notices of the American Mathematical Society, to commence with
the January 2010 issue. The Society seeks an
individual with strong mathematical research
experience, broad mathematical interests, and a
commitment to communicating mathematics in
a wide range of levels to a diverse audience. The
applicant must demonstrate excellent written
communication skills.
The Editor has editorial responsibility for a
major portion of the Notices within broad
guidelines. The goal of the Notices is to serve
all mathematicians by providing a lively and
informative magazine containing exposition
about mathematics and its history, news about
contemporary mathematics and mathematicians, and information about the profession
and the Society.
The Editor is assisted by a board of Associate
Editors, nominated by the Editor, who help to
fashion the contents of the Notices and solicit
material for publication. AMS staff in Providence provide all production support, as well
as some writing. The Editor will operate from
his or her home institution with part-time
secretarial support. In order to begin working
on the January 2010 issue, some editorial work
would begin early in 2009.
Nominations and applications (including curriculum vitae) should be sent by August 31, 2008,
to:
Dr. John Ewing, Executive Director
American Mathematical Society
201 Charles Street
Providence, RI 02904
ams@ams.org

From the Fundamental
Theorem of Algebra
to Astrophysics:
A “Harmonious” Path
Dmitry Khavinson and Genevra Neumann

T

he fundamental theorem of algebra
(FTA) tells us that every complex
polynomial of degree n has precisely
n complex roots. The first published
proofs (including those of J. d’Alembert
in 1746 and C. F. Gauss in 1799) of this conjecture
from the seventeenth century had flaws, though
Gauss’s proof was generally accepted as correct
at the time. Gauss later published three correct
proofs of the FTA (two in 1816 and the last
presented in 1849). It has subsequently been
proved in a multitude of ways, using techniques
from analysis, topology, and algebra; see [Bur 07],
[FR 97], [Re 91], [KP 02], and the references
therein for discussions of the history of FTA
and various proofs. In the 1990s T. Sheil-Small
and A. Wilmshurst proposed to extend FTA to
a larger class of polynomials, namely, harmonic
polynomials. (A complex polynomial h(x, y) is
called harmonic if it satisfies the Laplace equation
△h = 0, where △ := ∂ 2 /dx2 + ∂ 2 /dy 2 .)
A simple complex-linear change of variables
z = x + iy, z = x − iy allows us to write any complex valued harmonic polynomial of two variables
in the complex form
h(z) := p(z) − q(z)
where p, q are analytic polynomials. While including terms in z looks harmless, the combination of
these terms with terms in z can have drastic effects.
Dmitry Khavinson is professor of mathematics at the
University of South Florida, Tampa. His email address
is dkhavins@cas.usf.edu. He gratefully acknowledges
partial support from the National Science Foundation under the grant DMS-0701873.
Genevra Neumann is assistant professor of mathematics
at the University of Northern Iowa, Cedar Falls. Her email
address is neumann@math.uni.edu.

666

Indeed, the harmonic polynomial h(z) = z n − z n
has an infinite number of zeros (the zero set
consists of n equally spaced lines through the
origin). In 1992 Sheil-Small conjectured that if
n := deg p > m := deg q, then h has at most n2
zeros. In 1994 Wilmshurst found a more general
sufficient condition for h to have a finite number of zeros and settled this conjecture using
Bézout’s theorem from algebraic geometry. While
Wilmshurst’s bound on the number of zeros is
sharp, he also conjectured a smaller bound when
the degrees of p and q differ by more than one.
In 2001 the first author and G. Świa̧tek [KS 03]
proved that the bound in Wilmshurst’s conjecture
held for the case of f (z) = p(z) − z. Because this
proof involves complex dynamics, it is natural to
wonder whether this approach can be extended to
find a bound on the number of zeros of the rational harmonic function f (z) = p(z)/q(z) − z. The
authors explored this question in 2003 [KN 06].
After posting a preprint, we learned that this
bound settles a conjecture of S. H. Rhie concerning gravitational lensing. More precisely, it gives
the maximal possible number of images of a light
source (such as a star or a galaxy) that may occur
due to the deflection of light rays by some massive
obstacles. Even more surprising, Rhie had already
shown that this bound is attained.
In this expository article we give a brief introduction to gravitational lensing. We also describe
necessary background concerning harmonic polynomials and Wilmshurst’s conjecture, as well as
related results. We then discuss the ideas behind
the proofs and also look at the question of sharpness. We close with a discussion of several possible
directions for further study.
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objects. General references on gravitational lensing, and its history include [SEF 92] (written for
physicists), [PLW 01] (written for both mathematicians and physicists), [Wa 98] (an online survey
article), and the many references therein.
What does this have to do with counting zeros
of rational harmonic functions? It’s time for us to
discuss how the positions of the point masses in
our lens, our source, and the images are related.
Lens equation

Figure 1. Basics of gravitational lensing
(adapted from [Wa 98]).

Astrophysics: Gravitational Microlensing
Imagine that you are stargazing some clear, dark
night and looking for a star S (see Figure 1). Light
rays emanate from S in all directions and you
would expect to “see” S along the shortest path
between you and S. However, there is a massive
object L between you and S. Light rays traveling
past L are bent. Instead of seeing S, you “see”
images of S at S1 and S2 . This is the basic idea
of gravitational lensing. Figure 2 is an example
of gravitational lensing observed using NASA’s
Hubble Space Telescope.
Let’s return to Figure 1. One can think of the
images at S1 and S2 in terms of the angle between
the original light ray from S and the “observed” ray
to the observed image and calculate this angle in
terms of a potential. J. Soldner is credited with the
first published (1804) calculation of the deflection
angle. Soldner’s calculations were based on Newtonian mechanics. A. Einstein arrived at a similar
answer in 1911, but revisited his assumptions in
1915 using general relativity. This calculation predicted a deflection angle that was twice as large as
that predicted by Newtonian mechanics. Measurements of the deflection angle of starlight during a
solar eclipse in 1919 provided early experimental
support for general relativity. Theoretical work
on gravitational lensing continued until the late
1930s. The discovery of quasars in the 1960s
reawakened interest in gravitational lensing and
it entered the mainstream in astrophysics after
the discovery of a gravitational lensing system in
1979. Nowadays, it is used to find distant objects
in the universe and determine the masses of these
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Imagine n point masses (for example, condensed
galaxies or black holes) and imagine a light source
S (for example, a star or a quasar) farther away
from the observer than these point masses. Due
to deflection of light from S by these point masses, multiple images S1 , S2 , ... of S can be formed.
This phenomenon is known as gravitational microlensing. The point masses are said to form a
gravitational lens L. We will look at the case where
the point masses are sufficiently close together
that they can be treated as co-planar (i.e., the
distance between the point masses in L is small
compared to the distance between the observer
and the point masses and also small as compared
to the distance between the source and the masses). We construct a plane through the center of
mass of these point masses that is orthogonal to
the line of sight between the observer and the
center of mass of the point masses. This plane is
called the lens plane or deflector plane. We then
construct a plane through S that is parallel to the
lens plane (source plane). Note that the lens plane
lies between the observer and the light source.
Figure 1 illustrates this for n = 1.
Since we’re working with planes, we can represent the position of each item using complex
numbers. We will choose the origin of each plane to
lie on the line between the observer and the center
of mass of our point masses. Project each point
mass of our lens to the lens plane; for example,
the jth point mass of our lens L is projected to
position zj in the lens plane. The lens equation for
L is a mapping from the lens plane to the source
plane and is given by
w =z−

n
P

j=1

σj /(z − zj ) ,

where σj is a nonzero real constant related to the
mass of the jth point mass in our lens. For further
details about this form of the lens equation, see
[Wit 90] and [St 97].
If z satisfies the lens equation for a given value
of w , our gravitational lens will map z to the position w in the source plane. When we let w be the
position of S, each solution of the lens equation
corresponds to a lensed image of S. Note that the
right hand side of the equation is often called the
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Figure 2. The bluish bright spots towards the center are the lensed images of a quasar (a
QUASi-stellAR radio source), which has been lensed by the bright galaxy in the center. There are
actually five images (four are bright and one dim), but one cannot really see the dim image here.
(Photo credit: ESA, NASA, K. Sharon (Tel Aviv University) and E. Ofek (Caltech).)

lensing map. To model the effect caused by an
extra (“tidal”) gravitational pull by a distant object
(a galaxy “far, far away”), a shear term (linear
term in z) is added to the lensing map. Sticking
to the very basics, we shall omit this term in our
discussion.
Consequences of the lens equation
What can we say about the number of lensed images using the lens equation given above? We first
note that the number of lensed images depends
on the relative positions of the observer, lens,
and source. Notice that the observer, lens L, and
source S do not lie on a straight line in Figure 1.
If the source is directly behind the lens (from the
observer’s viewpoint), something very remarkable
occurs when n = 1. Putting w = 0 = z1 in the lens
equation, we see that the lens equation becomes
that of a circle centered about the lens. In other
words, instead of seeing S, the observer would see
a circle with center L. This effect was predicted
by O. Chwolson in 1924 and is usually called an
Einstein ring. Figure 3 shows some Einstein rings
observed using the Hubble Space Telescope.
What happens if n > 1? H. Witt [Wit 90] showed
by a direct calculation (not involving Bézout’s
theorem) that the maximum number of observed
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images is at most n2 + 1. S. Mao, A. Petters,
H. Witt [MPW 97] showed that the maximum possible number of images produced by an n-lens is
at least 3n + 1. S. H. Rhie [Rh 01] conjectured that
the upper bound for the number of lensed images
for an n-lens is 5n − 5. Moreover, she showed in
[Rh 03] that the conjectured bound is attained for
every n > 1. If we let
r (z) =

n
X

j=1

σj /(z − zj ) + w ,

finding the number of “lensed” images of the
source is identical to finding the number of zeros
of a rational harmonic function.

Counting Zeros
Let us return to the question of extending the
FTA. We begin with Wilmshurst’s approach to
the Sheil-Small conjecture concerning the number
of zeros of harmonic polynomials ([SS 02] and
[Wil 98]). By writing z = x + iy, finding the zeros
of a complex valued harmonic polynomial h is
equivalent to finding the zeros of a system of two
real polynomials
(
A(x, y) := Re h(z)
B(x, y) := Im h(z).
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Figure 3. Einstein rings produced by a galaxy behind the lensing galaxy. The sources are actually
extended and that is why one sometimes sees arcs rather than complete rings. (Photo credit:
NASA, ESA, and the SLACS Survey team: A. Bolton (Harvard/Smithsonian), S. Burles (MIT), L.
Koopmans (Kapteyn), T. Treu (UCSB), and L. Moustakas (JPL/Caltech).)

Recall that Bézout’s theorem essentially says that
if A and B are relatively prime with deg A = m and
deg B = n, then the number of common solutions
for A = 0 and B = 0 does not exceed mn. Moreover,
if deg h = n and if h(z) = p(z) − q(z) has a finite
number of zeros, then it has at most n2 zeros.
Further, if deg p ≠ deg q, then limz→∞ |h(z)| = ∞.
Wilmshurst showed that if a complex harmonic
function f (z) has a sequence of distinct zeros
converging to a point in the domain of f , then it
is constant on an analytic arc (notice that f is not
required to be a harmonic polynomial). Suppose
also that f is entire and has an infinite number of
zeros in a bounded set. Wilmshurst then showed
that f must be constant on a closed loop and
is therefore constant by the maximum principle.
He combined these ideas to prove Sheil-Small’s
conjecture and also constructed an example to
show that the n2 bound is sharp.

independently by D. Bshouty, W. Hengartner, and
T. Suez [BHS 95].
We now discuss Wilmshurst’s elegant example
[Wil 98] that implies sharpness:

Theorem 1 ([Wil 98]). If h(z) = p(z) − q(z) is
a harmonic polynomial of degree n such that
limz→∞ |h(z)| = ∞, then h has at most n2 zeros.
Moreover, there exist complex polynomials p and
q where deg q = n − 1 such that the upper bound
n2 is attained.

k(z) := −2eiπ /4 h(z) = z n +(z −1)n +iz n −i(z −1)n .

When the degrees of p and q are different,
limz→∞ |h(z)| = ∞; thus, h can have only finitely
many zeros and Sheil-Small’s conjecture follows.
Note that this conjecture was also proven independently by R. Peretz and J. Schmid [PS 98],
while the sharpness result was also obtained
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Example. Consider
h(z) := Im(e−

iπ
4

z n ) + iIm(e

iπ
4

(z − 1)n ).

An elementary calculation shows that the zero set
of Re h(z) forms a set of n equally spaced lines
through the origin. Moreover, applying a rotation
and a translation to each of these lines gives the
zero set of Im h(z). Figure 4 shows the zero sets
of Re h(z) and Im h(z) for the case n = 2.
A moment’s thought shows that each line from
the zero set of Re h(z) intersects each line in the
zero set of Im h(z) at exactly one point. Thus, the
cardinality of the zero set of h(z) is given by the
total number of intersections of these lines and is
precisely n × n = n2 . Let
k(z) has the same number of zeros as h(z). Writing
k(z) = p(z) − q(z), we see that deg q = n − 1 =
deg p − 1 as in Theorem 1. 

In contrast to this example where deg q = n − 1,
Wilmshurst noted that the upper bound of n2 distinct zeros is probably too large when deg q < n−1
and proposed the following
Conjecture 1 ([Wil 98]). If n := deg p > m :=
deg q, then
♯{z : p(z) − q(z) = 0} ≤ m(m − 1) + 3n − 2.
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be a rational function, where p(z) and q(z) are
relatively prime polynomials in z. The degree of r
is given by

1

deg r := max{deg p, deg q}.
The authors studied this case.
0.5

-0.5

Theorem 3 ([KN 06]). Let r (z) = p(z)/q(z), where
p and q are relatively prime polynomials in z, and
let n := deg r . If n > 1, then
0.5

1

♯{z : r (z) − z = 0} ≤ 5n − 5.

1.5

In contrast to the polynomial case, the question of
sharpness for rational functions had been resolved
previously by an example of S. H. Rhie [Rh 03],
an astrophysicist, in her work on gravitational
lensing.

-0.5

Back to gravitational lensing
n
P
If we let r (z) =
σj /(z − zj ) + w , finding the

-1

j=1

-1.5

Figure 4. Wilmshurst’s example for n = 2 (the
zero set of Re h(z) = 0 is in black and the zero
set of Im h(z) is in red).

It can be found in Remark 2 of [Wil 98] and is
discussed in more detail in [SS 02, pages 50-55].
For m = n − 1, the example above shows that
Conjecture 1 holds and is sharp. The simplest of
the remaining cases of Conjecture 1 is the case
m = 1. Let us explicitly state this case as
Conjecture 2 ([Wil 98]).
♯{z : p(z) − z = 0, n > 1} ≤ 3n − 2.
In the late 1990s D. Sarason and B. Crofoot [Sa 99]
verified Conjecture 2 for n = 2, 3 and for several
examples when n = 4. In 2001, using elementary
complex dynamics and the argument principle
for harmonic mappings, G. Świa̧tek and the first
author [KS 03] proved Conjecture 2 for all n > 1.

number of “lensed” images of the source is identical to the situation described in Theorem 3. In
other words, Theorem 3 settles Rhie’s conjecture
and Rhie’s results settle the question of sharpness
of the bound in Theorem 3.
Surprisingly, when the lensing is done by a
smoothly-distributed mass, rather than point
masses, the following result (well known to
astronomers) of W. Burke [Bu 81] yields

Theorem 4 ([Bu 81]). If the number of lensed images produced by a smooth mass distribution is finite, it is always odd.
Rhie [Rh 01] extended this result to the case of
point masses and argued that the number of images will be even when n is odd and odd when
n is even. This also follows from the proof of
Theorem 3 ([KN 06], Corollary 2). Let’s summarize
our discussion of counting zeros with
Corollary 1 ([Rh 01], [Rh 03], [KN 06]). Let n > 1.
The number of lensed images by an n-mass planar
lens with zero shear cannot exceed 5n − 5, and this
bound is sharp. Moreover, the number of images is
even when n is odd and odd when n is even.

Theorem 2 ([KS 03]).
♯{z : p(z) − z = 0, n > 1} ≤ 3n − 2.
In a 2004 paper D. Bshouty and A. Lyzzaik [BL 04]
showed that the 3n − 2 bound in Conjecture 2
is sharp for n = 4, 5, 6, 8. More recently, L. Geyer
[Ge 08] used complex dynamics to show that the
3n − 2 bound is sharp for all n.
What happens if we extend the class of functions
under consideration to include rational harmonic
functions and extend the methods in [KS 03] to
this case? Let
p(z)
r (z) :=
q(z)
670

Main Ideas Behind the Proofs
We shall sketch the proof of Theorem 2 for harmonic polynomials [KS 03]. The proof of Theorem
3 for rational harmonic functions is similar, with
the added complication that finite poles must also
be considered.
Returning to Theorem 2 and the polynomial
case, we let
h(z) := z − p(z), where n := deg p > 1.
b it is natural to conTreating h as a mapping of C,
b
sider the domains in C in which h is respectively
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Figure 5. An example of Rhie’s construction of an (n + 1)-point gravitational lens, producing
5(n + 1) − 5 images. Start with an n-point lens having 3n + 1 images; each point has mass 1/n.
The system is perturbed by removing a mass of ǫ/n from each of the n point masses and then
adding a small point mass of mass ǫ at the origin. In the graphs above, n = 4 and ǫ = 1/100. The
light source is located at the origin and is not shown in the graphs. Solutions to the lens equation
(images of the source) are shown in red. The graph on the left shows the unperturbed system,
with the four point masses in black. The graph on the right shows the perturbed system, with the
small additional point mass at the origin shown in blue.

sense-preserving and sense-reversing. These domains are separated by the critical set of h defined
by
L := {z : Jacobian(h(z)) = 1 − |p′ (z)|2 = 0}.
We note that L is a lemniscate with at most n − 1
connected components. A moment’s thought indicates that h is sense-preserving (Jacobian(h) > 0)
inside each component of L and sense-reversing
(Jacobian(h) < 0) outside of L.
Let n+ denote the number of sense-preserving
zeros of h and n− the number of sense-reversing
zeros. Outside of L, h is sense-reversing. Since
|h| → ∞ at ∞, all of the sense-reversing zeros
are finite. Moreover, we may choose R sufficiently
large such that C(0, R), the circle of radius R
centered at the origin, contains all of the zeros of
h and does not intersect the critical set. We now
consider the region Ω bounded by C(0, R) (in the
positive sense) and L (in the negative sense).
Provided that the boundary of a finitely connected region is sufficiently nice (piecewise smooth,
with no zeros on the boundary) and no zeros lie
in the critical set, the argument principle can be
used to count the isolated zeros of harmonic mappings in almost exactly the same way it applies
to analytic mappings; the only difference is that
sense-reversing zeros are counted with a minus
sign (see [Du 04] and [SS 02]). We note that near
infinity, h behaves like z n ; hence for sufficiently
large R, the argument increment of h along C(0, R)
modulo 2π is −n.
We now employ some wishful thinking by supposing that (i) no zeros of h lie on the critical set
and (ii) h is univalent inside each component of
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L. Hence, n+ ≤ n − 1 and the change in argument
on L modulo 2π is −n+ ≥ −(n − 1). Applying
the argument principle to Ω and noting that Ω
contains only sense-reversing zeros of h, we see
that
−n− = change in argument modulo 2π
≥ −n − (n − 1),

giving n− ≤ 2n − 1. The total number of zeros of
h is n+ + n− ; therefore there are at most
(n − 1) + (2n − 1) = 3n − 2

zeros of h. Modulo the wishful thinking, we are
done.
The following example inspires one to believe
that the above argument is right on the money:
Example. Consider
1

h(z) = z − 2 (3z − z 3 ).

Here n = 3. Our function has 3n − 2 = 3 × 3 − 2 =
7 zeros:
√
0, ±1, 12 (± 7 ± i),

where all combinations of plus and minus signs
are considered in the last term. There are 2n −
1 = 2×
√ 3 − 1 = 5 sense-reversing zeros, namely,
0, 12 (± 7±i) and n−1 = 3−1 = 2 sense-preserving
zeros, namely, ±1. 
Our assumption requiring that no zeros of h lie
on the critical set can be removed by showing that
the set of harmonic polynomials satisfying this
assumption is dense (see [KS 03]). Unfortunately
there are examples showing that the assumption
that h must be univalent in each component of
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Figure 6. Four images of a distant light source (larger blue dots) lensed by an elliptical galaxy
(red). This picture serves as an illustration only. Realistically, one cannot expect a galaxy to have
a uniform mass distribution. (Photo credit: Kavan Ratnatunga (Johns Hopkins University,
Baltimore, MD) and NASA.)

L does not hold in general [Wil 94]. Thus, the
above argument fails. However, it can be salvaged
by applying some elementary facts regarding iteration of polynomials (and iteration of rational
functions) that come from complex dynamics.
Help from dynamics
First, some minimal vocabulary. Complex dynamics studies iterations; in other words, compositions
of an analytic function with itself. If F is analytic
and z0 a fixed point of F (F(z0 ) = z0 ), z0 is called
an attracting fixed point of F if |F ′ (z0 )| < 1.
As the previous discussion shows, the crux
of the matter is the following proposition which
shows that n+ ≤ n − 1:
Proposition 1. Let deg p = n. Then

♯{z : z − p(z) = 0, |p′ (z)| < 1} ≤ n − 1.

Why is this so? First, we note that Q(z) := p(p(z))
is an analytic polynomial of degree n2 . Moreover,
every fixed point of p(z) with |p′ (z)| < 1 is an
attracting fixed point of Q, and by Fatou’s theorem
(see [CG 93], Theorem III.2.2, page 59), it “attracts”
at least one critical point of Q (z is a critical point
if Q′ (z) = 0). In other words, at least one critical
point of Q “runs” to a fixed point of p(z) with
|p′ (z)| < 1 under iteration of the map Q.
The following lemma is elementary and its proof
can be found in [KS 03]. It essentially says that
the limiting behavior under the iteration of the
map Q occurs in clusters of at least n + 1 points
exhibiting the same limiting behavior under the
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iteration of the map p(z). This is natural since
p(z) covers the Riemann sphere n times and Q is
obtained by iterating p(z) twice.
Lemma 1. Each fixed point of p(z) with |p′ (z)| < 1
attracts at least a group of n + 1 critical points of
Q.
With this lemma, it is not difficult to finish the
proof of the proposition. Q has n2 − 1 critical
points. Divided into groups of at least n + 1 points
2 −1
= n − 1 fixed points of
they “run” to at most nn+1
p(z). The proposition follows and completes our
sketch of the proof of Theorem 2.

Sharpness Results
The following theorem of L. Geyer [Ge 08] rests
on fairly deep results in topological dynamics.
Yet, it was already conjectured by B. Crofoot and
D. Sarason [Sa 99]:
Theorem 5 ([Ge 08]). For every n > 1 there exists
a complex analytic polynomial p of degree n and
mutually distinct points z1 , . . . , zn−1 with p′ (zj ) = 0
and p(zj ) = zj .
Theorem 5 implies that for every n > 1, there are
polynomials with precisely n − 1 attracting fixed
points for p; hence, Proposition 1 is indeed sharp
for all n and so is the upper bound 3n − 2 in
Theorem 2.
The question of sharpness for rational functions
was settled by S. H. Rhie [Rh 03]:
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Theorem 6 ([Rh 03]). For every n > 1, there exists
a rational harmonic function with exactly 5n − 5
distinct zeros.

remains open for the cases 1 < m < n − 1. The following question is a natural next step in extending
FTA further:

Rhie established Theorem 6 in the context of gravitational lensing with n point masses. For n ≥ 3,
she used a very elegant perturbation argument to
build an example with 5n − 5 distinct zeros, the
bound she had previously conjectured in [Rh 01].
She mentions that the case n = 2 is established by
other lensing examples; we also note that [KN 06]
includes a non-lensing example for this case.
In a nutshell, Rhie’s construction for n ≥ 3 is as
follows: Mao, Petters, and Witt [MPW 97] studied
a gravitational lens with n equal point masses
located at the vertices of a regular n-gon and a
light source at the center of the n-gon and showed
that 3n + 1 distinct lensed images can be attained.
Rhie analyzed the case where these point masses
each have mass 1/n and are located at the vertices
of a regular n-gon inscribed in a circle of radius
1 √
1
a = (n−1) 2 − n / n (one of the point masses lies on
the positive x-axis). This configuration produces
3n + 1 distinct images: one image at the origin,
another image on each ray with a point mass (even
multiples of π /n), and two additional images on
each ray with argument that is an odd multiple
of π /n. Now perturb this system by adding a
sufficiently small mass at the origin. In particular,
suppose that a mass of ǫ > 0 has been added at the
origin and the mass of each of the original n point
masses has been reduced by ǫ/n. One can then
show that an additional 2n−1 images are produced
for ǫ sufficiently small (the perturbed system does
not have an image at the origin, has two images on
each ray with argument that is an even multiple
of π /n, and has three images on each ray with
argument that is an odd multiple of π /n). Hence,
the perturbed system has (n + 1) point lenses and
produces (3n + 1) + (2n − 1) = 5(n + 1) − 5 distinct
lensed images. Figure 5 illustrates this for n = 4
1
and ǫ = 100 .
Let us summarize the results concerning sharpness:

Question. Let p(z) be an analytic polynomial of
degree n. Let 1 < m < n − 1 be an integer. What
is a sharp upper bound on the number of zeros of
the harmonic polynomial h(z) := z m − p(z)?

Corollary 2. For every n > 1 there exists a complex
analytic polynomial p of degree n such that p(z)−z
has precisely 3n − 2 zeros. Similarly, there exists
a rational function r (z) with (finite) poles z1 , ..., zn
such that the r (z) − z has precisely 5n − 5 zeros.

Where Might One Go from Here?
Extending the FTA further
Unfortunately, the techniques from complex dynamics used in the proofs of Theorems 2 and 3
do not seem to work as well for more general
harmonic polynomials or rational functions with
the conjugate degree greater than 1. In particular, Wilmshurst’s conjecture (Conjecture 1 above)
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For example, Wilmshurst’s conjecture predicts an
upper bound of 3n for the case m = 2; this is
smaller than the bound of n2 given by Bézout’s
theorem when n > 3. If the conjectured bound
holds, is it sharp?
Recently, W. Li and A. Wei [LW 08] proved a
probabilistic variant of Wilmshurst’s conjecture.
They assume that the coefficients are distributed as Gaussian independent variables. Let h(z) =
p(z)−q(z) and let deg q = m and n = deg p. When
m = n−a where a > 0, they show that the expected
number of zeros asymptotically approaches n3/2
when n is large. This falls between the minimum
number of possible zeros (there are at least n
zeros) and the maximum of n2 given by Bézout’s
theorem. Surprisingly, when m/n < α < 1 for all n,
the expected number of zeros tends to n [LW 08].
Gravitational microlensing by a mass
distribution
Theorem 3 can be applied to the case of n “spherically symmetric” mass distributions in the lens
plane, showing that there will be at most 5n − 5
lensed images outside the support of the mass
[KN 06]. In practice, however, other mass distributions are more natural.
Question. How many lensed images can an arbitrary mass distribution produce?
Consider, for example, an elliptic mass distribution. C. Fassnacht, Ch. Keeton, and the first author
[FKK 07] have shown that an elliptic uniform mass
distribution considered as a gravitational lens can
produce at most four visible images outside the
lens. Note that there are observations of four
lensed images (for example, Figure 6). Furthermore, the same upper bound holds for densities
that are constant on ellipses confocal with the
initial ellipse [FKK 07].
An even more realistic assumption would be
using a polynomial in place of the uniform density. A sharp upper estimate for the number of
images is unknown in this case. For most models
in astronomy, the densities are assumed to be constant on ellipses homothetic to the initial ellipse.
One such density is called the isothermal density
and is especially important. It arises by taking a
three-dimensional mass density that is inversely
proportional to the square of the distance from
the origin and projecting it onto the lens plane.
(If a spherical galaxy is filled with gas with such
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density, it will remain at constant temperature.)
However, the right hand side of the lens equation
becomes a transcendental function; as far as we
know, there is no proof at the present time showing that the number of images is even finite. This
situation has been studied extensively through
modeling (cf. [KMW 00]) with, or without, external
shear and there are models that produce up to 9
images [KMW 00], though there do not seem to be
any observations where this number of images is
actually seen.
Microlensing by nonplanar lenses
All along, we have been assuming that the masses
in a gravitational lens can be treated as if they
were coplanar.
Question. When an n-lens consists of point masses that cannot be treated as coplanar, what is the
sharp upper bound on the number of possible images?
In this case, the problem of estimating the precise number of images is excruciatingly difficult.
Petters has used Morse theory to make some
preliminary estimates [PLW 01]. Sharper, better
focused estimates are still far out of reach. This
last question resembles the classical fundamental problem of Maxwell concerning the precise
number of points in space where the gradient of
the electrostatic potential produced by n point
charges vanishes; in other words, find the points
of equilibrium where no electrostatic force is in
fact present. Maxwell conjectured the maximal
number of such points may not exceed (n − 1)2 ;
see [GNS 07] and the references therein for the
starting point of another exciting tale.
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Jobs in Mathematics
Education in Institutions of
Higher Education
in the United States
Robert E. Reys

I

n February 2002 a report on the job shortages
in mathematics education appeared in the
Notices [1]. The present article provides an
update on the continuing job opportunities in
mathematics education in higher education.
It also provides current information on salaries for
assistant professors, job expectations, and start-up
packages offered to new hires.

Survey Procedures
An examination of postings of national searches
for positions in mathematics education at institutions of higher education was conducted. The
sources examined were ads in the Chronicle of
Higher Education; job announcements posted
by professional organizations, including the Association of Mathematics Teachers Educators
(AMTE), the Special Interest Group for Research
in Mathematics Education (SIG-RME), the National
Council of Teachers of Mathematics (NCTM), and
the Mathematical Association of America (MAA);
and personal letters received by this author from
faculty at institutions announcing available positions.
Robert E. Reys is Curators’ Professor of Mathematics at the
University of Missouri, Columbia. His email address is reysr@
missouri.edu.
This study was supported by the Center for the Study of
Mathematics Curriculum that is funded by the National
Science Foundation under Grant No. ESI-0333879. The
opinions expressed are the author’s and this article does
not reflect any endorsement of the results by the National
Science Foundation.
The author thanks two doctoral students, Nevels Nevels
and Dawn Teuscher, for their help in tracking the job
openings. Also a sincere thanks and appreciation to each
of the chairs of the search committees who took the time
to complete the job search survey and provide the information reported here.
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From October 2006 to March 2007, 185 institutions reported a national search for at least one
tenure-track position in mathematics education. In
April 2007 an email was sent to the chair of each
search committee inviting them to complete a survey that was posted online. The intent of the survey
was to learn the outcome of the searches. About
one-fourth (51) of the institutions responded
that their search was in mathematics rather than
mathematics education, or was either abandoned
or postponed due to budgetary restraints so they
did not complete the survey. Eight other institutions reported no hire had been made and their
search was continuing, so they did not complete
the survey. Two follow-up notes to search chairs
requesting completion of the survey resulted in a
total of 108 out of the remaining 126 institutions
(about 86%) providing data related to their job
search in mathematics education.
Each respondent was asked to report their unit
(mathematics department or college/school of
education) and their type of institution (four-year
institution awarding baccalaureate (four-year BS),
baccalaureate/masters institution (BS/MS), or
doctoral granting institution (doctorate)). This
information was used in organizing the results to
provide a finer-grain picture of the findings. All
data received by July 31, 2007, are reported here.

Announcing Positions
Respondents were asked where they announced
the job search. Three venues were most often cited.
These included: placing an ad in the Chronicle of
Higher Education (93%), sending an email or letter
to selected faculty at other institutions alerting
them to the position (65%), and posting the job
announcement on the NCTM website (58%). Posting
the job listing on other professional association
websites was also common, most notably with
AMTE (43%) and MAA (23%). Other strategies for
AMS	
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announcing positions included distributing job
announcements at professional meetings (e.g.,
Psychology of Mathematics Education-North
American (PME-NA), NCTM, National Council of
Supervisors of Mathematics (NCSM), the AMS/MAA
Joint Meeting, and Mathematicians and Education
Reform (MER)). Several respondents reported announcing the position to professional associations
that explicitly focus on women and minorities
(e.g., Association for Women in Mathematics, and
Benjamin Banneker Association.

About the Positions
The 108 institutions responding to the survey
reported 128 job searches being conducted for
positions in mathematics education slated to begin
in fall 2007. The positions were nearly equally
split between mathematics departments (64) and
colleges/schools of education (62) with two joint
appointments. Of these positions, about two-thirds
(82) were reported as replacements for faculty
whereas 46 were reported as new hires to accommodate increasing institutional needs. Eighty-six
of the 128 positions (67%) were at an entry level
(assistant professor), four were at the associate
professor level, nine at full-professor level, and
29 were reported as “open”. An open position
expands the search field and allows the search
committee to recommend hiring at any professorial level, thereby providing maximum flexibility in
the search process. All but three of the searches
were for tenure-track positions.

Expectations
In order to obtain some information on the expectations associated with the jobs, several questions
were asked. One question took this form—Which
describes the research/publication expectations
for your position? Over 80% of the mathematics
departments and colleges/schools of education,
including every doctoral granting institution, reported that research and scholarly publications
were essential for gaining promotion and tenure.
While teaching was valued by all of the institutions,
it was rated a lower priority by doctoral granting
institutions. For example, 40% of the four-year and
masters granting institutions identified “excellent
teaching” as the number one priority for tenure
and promotion, whereas every doctoral granting institution identified scholarly publications
as the number one consideration for tenure and
promotion.
The teaching expectations covered a wide
scope of courses ranging from mathematics content courses to graduate courses in mathematics
education. Teaching undergraduate courses in
mathematics was the most frequently cited expectation in mathematics departments, while teaching
graduate courses in mathematics education was
the most frequently cited teaching responsibility
June/July 2008

in colleges/schools of education. It was surprising that about the same number of mathematics
departments (25) and colleges/schools of education (21) reported undergraduate mathematics
courses would be included in the teaching assignment, and even more surprising that five colleges/
schools of education included teaching graduate
courses in mathematics as a likely first-year teaching responsibility of the new hire.
Some job announcements explicitly requested a
new hire in mathematics education have expertise
and/or interest in working in grade-level areas of
mathematics education (elementary, middle school,
secondary, or K–12). While some institutions were
specific in their request for elementary, middle or
secondary expertise, the modal response for both
mathematics departments and colleges/schools of
education was that the new hire is expected to have
competence in working with elementary, middle,
and secondary mathematics teachers.
Taken collectively, these results suggest that a
majority of mathematics education positions in
higher education expect the new hire to be able to
do research; produce scholarly publications; work
with elementary, middle, and secondary teachers;
and be capable of teaching courses in mathematics
and mathematics education.

Salaries and Start-Up Packages
This survey included searches at all ranks, but
salary ranges were not provided for open positions. Furthermore, it would not be appropriate
to pool salary ranges for assistant and associate
professors together. Since assistant professors
represented the largest number of searches (86),
only salary range information for assistant professors is reported.
An examination of Table 1 shows a salary range
of at least US$25,000 for the assistant professor
positions; however, the most commonly reported
salaries for mathematics departments and colleges/schools of education fell between US$45,001
and US$50,000. This compares with a modal salary range of US$40,000-$45,000 reported in 2002
(1). However, Table 1 also shows that nearly 30%
of the salaries in mathematics departments were
less than US$45,000 compared with about 15% of
the salaries in colleges/schools of education. Positions were not distributed equally throughout the
country so a comprehensive comparison of salary
by geographic location is not possible.
All but seven institutions provided start-up
packages. The size of these packages ranged from
US$1,000 to US$20,000, and provided funds to
help jump-start research agendas. Start-up funds
ranging from US$1,000 to US$5,000 were most
common, but nearly 25% of the start-up packages
were reported to be about US$10,000.
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Table 1. Salary ranges by institutions and units for the rank of assistant professor reported by
frequency and percent (N=86).

Applicants
Institutions reported a wide range of applicants for
the announced positions in mathematics education.
In mathematics departments the number of applicants ranged from two to over one hundred with
a median of twenty-two, while in college/schools/
departments of education the range was from zero
to forty-five, with a median of thirteen. In fact, five
education schools reported receiving no applications for their mathematics education position.
Mathematics departments reported that nearly
half of the applications were from people holding
a Ph.D. in mathematics. This prompted one chair
of a search committee in a mathematics department to comment:

specialty, that they assume they are
(over)qualified for the job simply because they have a mathematics doctorate, and have taught at the college level.
It truly demonstrates ignorance of what
the job of a mathematics educator can
and does entail, and demonstrates to
some degree the challenges that we
as mathematics educators constantly
face in gaining full acceptance into the
mathematics community at large.
On the other hand, a different perspective on
mathematicians applying for mathematics education positions is provided by the search chair at
another institution who said:

I find it rather distasteful that folks
with absolutely no experience or training in mathematics education will apply
for a tenure-track job in mathematics
education. That would be akin to someone with my training and experience
applying for a tenure-track job in pure
mathematics (no, actually it’s worse…I
have a masters degree in pure mathematics, so I have some background
in the area).

I found that the teaching statements
of the new Ph.D.s in math were much
better than they were a few years ago
(when they would just talk about being
nice and learning everyone’s name and
organizing their lecture notes). We had
a number of applicants who had done
things like taught math for elementary
teachers (in a mentored way) and participated in many programs related to
math education. I found that to be a
promising development…I myself am
kind of a “hybrid”, in that I have a Ph.D.
in math, but mostly work w/preservice
elementary teachers…ten years ago,

To me, that means they value the specialty of mathematics education so
little, or they know so little about the
678
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Table 2. Jobs searches in mathematics education and positions filled by type of institution and
academic home. (N=128). Note: The number in parentheses denotes the number of successful hires.
I barely knew anyone like me…now
I see a lot more potential…so, the
distinction between math/math ed isn’t
always sharp.
About one-third of the mathematics departments and about one-half of the colleges/schools
of education did phone interviews to initially
screen applicants, and they typically interviewed
between two and eight people. Institutions reported inviting between one and six people to
campus for interviews, with about two-thirds of the
institutions interviewing two or three candidates
on campus.

tutional representatives expressed frustration with
the challenge of hiring a mathematics educator.
Frustration was particularly high in departments
of mathematics, where the mathematics educator must be acceptable to a search committee
composed of mathematicians and mathematics
educators. One chair at a four-year masters level
institution said:
The department found the top three
acceptable but we could not hire them
for various reasons. The department
found the fourth choice unacceptable
although he was acceptable to the
mathematics education group. This is
the third year of a failed search. We
may now lose the position to a pure
math type and that might have been the
agenda at the end of the search.

Filling Positions
Table 2 reports the number of openings by institution and departmental unit and the number of
hires. Overall, about 60% of the positions were
filled, with about two-thirds of the positions in
mathematics departments being filled compared
to about 55% in schools/college of education. Of
the forty-two hires in mathematics departments,
one-third of them reported hiring a person with a
Ph.D. in mathematics. Four-year and master level
institutions had the lowest rate of success in hiring
faculty in mathematics education.
The percentage of unfilled positions in mathematics education for 2007 (40%) is consistent
with previously reported studies documenting
that between 40 and 50% of announced positions
in mathematics education in institutions of higher
education typically go unfilled [1, 2]. Of the seventy-eight hires reported in this survey, 44% were
new graduates with doctorates in mathematics
education, while the majority of hires (56%) were
faculty moving from one institution to another.
This represents an increase in the percent of
faculty moving from one institution to another
compared to what has been reported [2].
The chairs of unsuccessful searches were asked:
“What is the reason you did not hire?” The reason
most often cited for not hiring was that their top
candidate decided to go elsewhere. The second
most often cited reason was “no appropriate
candidates” followed by “our salary was not competitive.”
While about 80% of the institutions making a
hire reported hiring their first choice, other instiJune/July 2008

Another search chair at a doctoral institution
recalled how the lack of coordination at their
institution resulted in a failed search. The chair
lamented:
Ideally, we hoped to get someone with
elementary & secondary experience. It
was very difficult to find someone with
elementary teaching experience and
a strong background in mathematics.
The Math Department was concurrently
running a search that was problematic
as some of the potential candidates
applied for both jobs and wanted to be
brought out just once for interviews. As
math education and mathematics are in
different colleges within the university,
we could not accommodate this request
and subsequently lost candidates.
Another chair of an unsuccessful search from a
doctoral institution offered this advice from their
experience:
We began the search and selection
of candidates to visit campus far too
late. This could have been avoided
with better cooperation from the administration. But, overall, we learned
that searches have to begin early with
interviews in January, or earlier.
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Recruitment of faculty in mathematics education is a continuing challenge that is made more
difficult if institutions cannot agree on acceptable
qualifications for applicants. This may explain
why neither of the joint appointment positions
were filled. It is important that searches are coordinated when different units are involved and that
qualifications are agreed upon. This coordination
is of critical importance with respect to joint appointments. However, it is important regardless of
whether the tenure home is in the department of
mathematics or in colleges/schools of education as
new hires can sense an unfriendly environment or
one where tension exists between faculty members
across different units.

Discussion
This survey documents the continuing shortages
of candidates for mathematics education positions
in institutions of higher education. Mathematics
departments and colleges/schools of education
of all types of institutions (four-year BS, BS/MS,
and doctoral) experienced unsuccessful searches.
There are well over one hundred positions in mathematics education in higher education annually
[3, 4], yet less than one hundred new graduates
in mathematics education are produced annually
[5]. Furthermore, Glasgow reported that of the new
graduates with doctorates in mathematics education, less than one-half of them become candidates
for positions in higher education. The severity of
the shortage is reflected in the fact that over onehalf (56%) of the new hires represented mathematics education faculty moving from one institution
to another. While these moves fill one position,
they create a new position at the institution vacated. When asked if they would be searching for
a new position in mathematics education in 2008,
fifty-six institutions said “Yes” and five indicated
they would be recruiting two or more new faculty
members in mathematics education.
The Carnegie Foundation for the Advancement
of Teaching (http://www.carnegiefoundation.
org/classifications/) reports there are over
4,000 institutions of higher education in the United
States and less than 10% of them are doctoral granting institutions. Yet this survey is heavily weighted
with respondents from doctoral institutions (over
60%), which are more likely to be conducting
national searches for positions in mathematics
education. Junior colleges were not represented in
the survey. The 108 institutions reported in this
survey all engaged in national searches, and about
40% of the positions were unfilled. It is likely that
the unfilled faculty mathematics education positions in institutions of higher education is much
greater than reflected in this survey.
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Book Review

Measuring the World
Reviewed by Frans Oort

Measuring the World
Daniel Kehlmann
Translated by Carol Brown Janeway (from the
German)
Pantheon Books, New York, 2006
US$23.00, 272 pages
ISBN 978-0375424465
Vintage (paperback), 2007
US$14.95, 272 pages
ISBN 978-0307277398
In my dream I saw a small boy, on wooden
shoes, walking towards me, putting his slate on my
table. His beautiful piercing blue eyes (as already
described by Dedekind) told me who he was. Before
he could say anything, I said ligget se (there ’tis).
And, of course, I did not need to check whether
the answer indeed was the correct number 5050.
The young Gauss started to
smile, knowing that I recognized him, and remembered this story. Then his
face and and figure changed
into the beautiful portrait of
the young Gauss published
in the Astronomische Nachrichte, 1828 (left). He looked
at my desk, and he started
to talk to me. “I see that you
are reading that book! What
can this man mean, slandering me in this way?
Why does he say that I threw my son Eugene’s
Frans Oort is emeritus professor in pure mathematics at
the University of Utrecht. His email address is f.oort@
uu.nl.
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book out of the window of the coach that we were
traveling in? I would never have
done such a thing! Is there any
authority where I can lodge
a complaint about this injustice?”
Then he looked sideways,
enabling me to recognize another portrait: the drawing
made by Johann B. Listing in
1832, showing a less young
and more worried Gauss (left).
“And, even worse,” he went on, “why
does this man have so little appreciation
for the deep thoughts engendered in the
beautiful things that I encountered and
enjoyed in my life? Do you know where
I can find this Kehlmann, so that I can
explain to him the beauty of my ideas,
and the reasons why I set out to measure things? Perhaps explain to him the
theory of magnetic storms, to use the
term coined by my dear friend Alexander
Humboldt?”
Again his face changed, this time into
the beautiful, sincere portrait by Jensen
which hangs in the Pulkovo observatory, showing
Gauss in academic gown (above, right). It is the
portrait that
we all know
from the last
German 10 DM
bill (left). He
looked at me,
and I ventured
to say: “But,
Professor Gauss, you once made a cartoon of
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Kästner (above), so I gather you do not disapprove
of making fun every once in a while?” “Well yes, he
was my mathematics teacher at the Gymnasium. It
is difficult to have esteem for someone who cannot
teach you much. But spreading slanderous stories
about someone is a different matter.”
“And think of people for whom I had great esteem, such as Herr Bühler and Martin Bartels, who
were very supportive of me when I was a young
boy. The terrible things that this Kehlmann writes
about Bühler! Never in my life did I protest when
people did me an injustice, although I often found
it hard to deal with stupid people. But what this
man does is unacceptable.” Before I could try to
say anything in favor of the book he continued: “It
would not be a bad idea to do what this Kehlmann
suggests: to open the window and throw this book
out.”
His face changed into the photograph taken in
1855, on his deathbed, an early triumph of the
invention of Daguerre and the only photograph
of Gauss known to me (left).
Then his image faded away. No
more chance to ask him about
all the mathematical ideas that
he never published, to tell him
about the admiration that we
feel for him, and to speak about
everything else that was in my
mind. To tell him that we still
consider him as Mathematicorum Princeps (prince of mathematicians). Time was up. There
is nothing I can do about that, but at least I can try
to convey some of his justified anger.
A dream is fiction. So let us come to facts.
The main characters in this novel are (Friedrich
Wilhelm Heinrich) Alexander von Humboldt (1769–
1859), naturalist, explorer, geologist, and physicist,
and Carl Friedrich Gauss (Johan Carl Friederich)
(1777–1855), the equally famous mathematician,
astronomer, geodecist, and physicist.
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Both were brilliant scientists, amazingly productive and rich in ideas, although their methods and
approaches were widely different. Various periods
in their lives are described in this book, culminating in their meeting in 1828, when Gauss, having
been invited to Berlin, took part in a scientific
meeting there organized by Humboldt and stayed
in Humboldt’s home.
Kehlmann reduces these two highly interesting
figures to rather flat and simple-to-understand
characters. They have in common that they measure certain objects. Humboldt did this in the
course of his travels, while Gauss stayed mainly
at home. Humboldt is portrayed as an outgoing
person, while Gauss is sketched as a grumpy man,
with no compassion for his children and ill at ease
in most situations in life. Among the periods of
their lives that are described are their meeting in
1828, mentioned above, and the difficulties which
Gauss’ son Eugene encountered in Berlin. The book
ends with Humboldt’s trip to Russia, and Eugene
leaving Germany for the USA. The reader is left in
uncertainty about the further lives of Humboldt
and of Gauss.
“Brandenburg’s Humboldt Society has already
taken issue with Kehlmann, accusing him of a lack
of respect for one of Germany’s most distinguished
scientists” (Luke Harding, The Guardian, July 19,
2006). Also for Gauss there is little respect and
honor. This is what I will focus on in this review.
First there is the question: should the book
be classified a historical novel? Strictly speaking
“yes”, because recognizable historical figures do
appear. The author characterizes this novel by:
“It has the tone of a non-fiction book. But it keeps
slipping into fiction and mock-historical monography” (quoted in The Guardian article). I think
this mild description does not accord with the
heedless liberties Kehlmann has taken with the
historical record.
Many aspects of the book are plainly wrong
in historical context. The author mentions in an
interview “…one year I read only material in connection with this novel. I had to make up a lot, and
therefore I had to know the facts.” Why is it that
the author “had to make up a lot”? As we will see,
historical facts, including all the material that is
available about these two towering figures, supply
us with a wealth of information that is much more
fascinating than Kehlmann’s fictitious stories. Let
us give just a few examples of “historical events”
that are presented in an inaccurate, not to say
wholly untruthful, manner, or that are not supported by historical evidence.
In the chapter “The Teacher” Kehlmann describes how (after 1791) “Pilâtre de Rozier came
to town” and how Gauss asked Pilâtre to take him
along on a balloon ride. I have not been able to find
historical evidence for Pilâtre’s visit to Göttingen
(and it seems rather unlikely). Since Pilâtre died in
AMS
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1785, it is highly unlikely that Gauss indeed did
meet him. In the list of “people known to Gauss”
this name does not appear; see Uta C. Merzbach,
Carl Friedrich Gauss: A bibliography. The novel
tells us that Pilâtre was “on his way to Stockholm”.
This is plain nonsense: Stockholm had to wait until
1806 to see a manned balloon flight (by ÉtienneGaspard Robert or Étienne Robertson, a name he
also used) over Swedish ground.
In the chapter “The Stars”, we read about a trip
of Bessel and Gauss to Weimar, made in October
1809. I could not find that this ever took place.
Details and circumstances are very unlikely. We
are told Gauss saw Goethe, who was already mentally disintegrating at that time. However, Gauss
mentions Goethe only as late as 1845. Also at this
point in the novel Gauss meets Wilhelm (Christian
Karl Ferdinand) von Humboldt (1767–1835), philosopher, linguist, diplomat, and elder brother of
Alexander. The Berlin university founded in 1810
by Wilhelm was named after Wilhelm and Alexander. At the moment of the meeting with Gauss,
Wilhelm was not on his way from Rome to Berlin
(as stated in the book), because his position in
Rome ended in 1808, and from February 1809 on
he was “Sektionschef für Kultus and Unterricht”
in Berlin. Even more unlikely is the novel’s depiction of Wilhelm as being unaware that Gauss was
a mathematician. Disquisitiones Arithmeticae was
published in 1801. Since then Gauss had been
famous, and yet we are supposed to believe the
scholar Wilhelm von Humboldt would not even
have known he was a mathematician? Wilhelm
von Humboldt’s letter to Gauss, written on April
4, 1810, immediately pulls the carpet from under
this ridiculous story; see: Kurt-R. Biermann, Briefwechsel zwischen Alexander von Humboldt und
Carl Friedrich Gauss. Or, compare the style of this
letter with the informal language as used by the
characters in this book.
A further example: the book describes Daguerre
taking pictures of Humboldt and Gauss in 1828.
The first experimental photograph was taken in
1826. As far as we know the only “Daguerre-type”
photograph of Gauss is from 1855, the one taken
on his deathbed and shown on the previous page.
Mr. Kehlmann, please document your highly interesting historical findings.
These few examples of the book’s many pseudohistorical facts perhaps suffice to show the author’s concern for the historical context.
Not only has history been twisted, which some
people maybe would accept, but, and this is far
more serious, the character of the main protagonists is misrepresented in a most offensive manner.
The blurb text of the novel speaks of “the barely
socialized mathematician and astronomer Carl
Friedrich Gauss”. Indeed, that is the impression
that the novel manages to convey. But how can
this be reconciled with the intense and life-long
June/July 2008

friendships maintained by Gauss with Wolfgang
Bolyai, Bessel, Olbers, Alexander von Humboldt,
and many others?
And apart from that, there is ample evidence
that the image of Gauss as a “barely socialized”
person is unjustified. There is, for instance, the
testimony of Ms. Weber. In Berlin, Gauss met Wilhelm (Eduard) Weber (1804–1891). In 1831, on the
recommendation of Gauss, Weber was called to
Göttingen as professor of physics. They worked
together, e.g., they constructed the first electromagnetic telegraph in 1833. Weber’s sister (who
was for some time in charge of Gauss’ household)
wrote: “…the great man had learned
how to move in society, how to
be polite and to be a gentleman.
He could talk about all kinds of
things and insisted that no scientific problems be discussed in my
presence, so much was he a man of
the world.” Does this agree with the
impression created in the novel?
Then there are the 7,000 letters
written by Gauss that we still possess, many of which demonstrate
that the impression the book gives
of Gauss’ personality is highly unjust and biased. See, for instance,
the letter (dated July 12, 1804) in
which Gauss proposes to his future
wife Johanna Osthoff. This letter is
described by Dunnington as “one
of the gems of German amatory literature”. Or,
from a letter to Bolyai in 1808: “The days go happily by in the uniform course of our domestic life:
when the girl gets a new tooth or the boy learns
some new words, this is almost as important as
the discovery of a new star or of a new truth…”.
And there are also Gauss’ letters to Humboldt, full
of intensity.
Let us see what the novel has to say about
Gauss’ behavior after the death of his beloved
wife Johanna. “People were whispering in the hall.
Johanna was dead. He pushed back his chair and
tried to accustom himself to the thought that he
would have to marry again.” Just compare this
with the letter Gauss wrote to his dear friend Olbers after Johanna passed away, in which we read:
“Yesterday evening at 8 o’clock, I closed her angelic
eyes in which I have found heaven for the last five
years. Heaven gives me the strength to bear this
blow. Give me a few weeks Olbers, to gather new
strength in the arms of your friendship…”. Or
read the personal reflections Gauss wrote during
the two weeks after Johanna’s death: “Lonely, I
am moving among the cheerful people who surrounded me here…. You wanted so much to stay
with me. That I should not give myself over to
my grief were almost your last words.” The pages
show traces of his tears. More and more we come
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to the conclusion that reading letters by Gauss
seems much more rewarding than going through
this book.
The reason given in the novel for the fact that
Eugene, son of Gauss, had to leave for the USA
seems to have originated in Kehlmann’s fantasy.
Facts about difficulties between Gauss and this
son are well documented, e.g., the gambling debts,
and the party Eugene threw for his fellow students,
for which Gauss did not want to pay the expenses.
Eugene did not leave after the 1828 Berlin conference, as Kehlmann suggests, but in 1830. It is
unfair to portray such a historically incorrect and
biased string of events. Gauss may not have been
the most empathic of fathers, but he did what he
could, within reach of his own social and moral
limits. In 1830 he tried to find Eugene just before
he left, and finally did meet him at Olbers’ place
in Bremen, where he managed to hand him travel
money and a trunk. Again, a story far more moving
and intriguing than the fictionalized version we are
given in the novel.
Gauss suffered from the blow of losing his first
wife Johanna in 1809, and it seems that he was
a different person afterwards. In a similar way,
Humboldt suffered from the death of his beloved
brother Wilhelm in 1835. Describing these complex
personalities and how they react to such tragedies
probably is beyond the scope of a popular scientific “mock-historical monography”.
The reader may get the impression that the
1828 meeting between Gauss and Humboldt was
the first, and that it was the climax of their contacts. Reality is far more complicated. Humboldt
visited Göttingen in 1826 and in 1837. It has been
obvious, also from their correspondence, that
feelings between these two impressive and very
different personalities did change in the course
of their lifetimes. Humboldt, for instance, wrote to
Schumacher on October 18, 1828: “I found Gauss
charming in day-to-day contact; and he seemed
happy. At the beginning, however, and towards
strangers, he is cold as a glacier, and does not
take part in almost everything which lies outside
of the circles he has already touched upon.” Of
the fifty-two letters between Humboldt and Gauss
still extant, only ten date from before that meeting. Again, it is from their correspondence that
far more interesting material can be gleaned than
from the novel. And let us not forget the letter
that Wilhelm Baum (Gauss’ medical doctor) wrote
to Humboldt right after the death of Gauss: “Ihr
letzer Brief erfreut ihn besonders…und liess ihn
sich von mir vorlesen…er sagte ‘dann tröstet der
Gedanken an meinem Humboldt’.” (“Your last letter especially pleased him …and he asked me to
read the letter to him…and he said ‘thinking of my
Humboldt consoles me’.”).
Does this book give a correct historical picture
of that time? I can hardly believe people used the
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kind of language Kehlmann writes. Let me give two
of the many examples.
The teacher Büttner says to his pupil “Gott verdamm mich” (“God damn me”).
In their visit to a theater Bessel mentions “…that
Goethe was in his box today. Gauss asked if that
was the ass [der Esel] who considered himself fit
to correct Newton’s theory of light.” What a missed
opportunity! The controversy between Goethe and
Gauss could have been described far more intricately, and one might wonder what would have
happened had they actually met.
There is no reason to suggest that Gauss’ behavior would have been as uncouth as it is in the novel,
even though it is true that Gauss was not always
pleasant to other people, especially not if they
claimed results that he already had found himself
long ago but had never published. There are documented examples of such exchanges, which may
have been hurtful for certain people; interesting
material to contemplate, just as it is interesting
to savor the reserved and yet also direct style of
Gauss, a style very much at odds with the crudely
blunt language used in the novel.
Historical documents show us that the personality of Gauss had many facets. He could be friendly
and full of feelings, but also, sometimes, “towards
strangers, he is cold as a glacier.” His personality
obviously was complex, and definitely more interesting than what we see in the portrait of Gauss
given by Kehlmann.
A “vie romancée” of Gauss, which would bring
into focus the pivotal role that he has played in the
development of science, depicting his personality
and historical context on the basis of sound historical facts, would be very welcome. Kehlmann’s
novel, however, does not fulfill even the minimal
requirements for such an endeavor.
Some people think the book funny. For example,
they can laugh at the sadistic pleasure the Büttner
character takes in punishing his pupils. I do not
find this funny.
Some people tell me that they are glad to have
read a book that gives them this much information
about Gauss, about whom they knew little before.
This is the main problem. Readers take it for
granted that the novel is well-researched, so that
historical facts are correct and that psychological
portraits are reasonably accurate. Not so in this
novel, and I must strongly advise first to check
reliable sources before using factual information
mentioned in this novel.
Dutch students write on their site describing
this book: “…we see an impressive number of
facts. This novel is adequate for people who want
to boast with useless knowledge at the coffee
table.” Maybe the author missed the favorite saying of Carl Friedrich Gauss: “pauca sed matura”
(few, but ripe).
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Major Gift Launches New
Geometry and Physics Center
Allyn Jackson
In February 2008, James Simons and his wife Marilyn announced that the Simons Foundation will
donate US$60 million to Stony Brook University to construct and endow the Simons Center for Geometry and Physics. The center, to be located on the university’s main campus on Long Island in the
state of New York, will have a permanent faculty, provide training and support for graduate students,
run research programs, bring in visiting scholars, and sponsor workshops and conferences, among
other activities.
As the co-discoverer, with S. S. Chern, of the Chern-Simons invariant, James Simons is a well known
figure in mathematics and a recipient of the AMS Veblen Prize. Simons was chair of the Stony Brook
mathematics department from 1968 to 1976, and while there he and the physics Nobel laureate
C. N. Yang led a seminar that sparked new interactions between mathematics and physics. In 1982 he
founded the private investment firm Renaissance Technologies, which is today regarded as the bestperforming hedge fund in the industry. His wife Marilyn Simons has served since 1994 as president
of the Simons Foundation, a charitable organization that supports researchers and institutions conducting advanced work in the basic sciences and mathematics, with a major emphasis on autism. The
foundation has already given more than US$85 million to Stony Brook University to support a variety
of initiatives, including summer institutes on string theory, workshops, and a lecture series related
to mathematics and physics. The new donation is the largest single gift in the university’s history.
The Notices asked Jim Simons to respond by email to several questions about the new center.
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The new center will give many of the world’s best
mathematicians and physicists the opportunity to
work and interact in an environment and an architecture carefully designed to enhance progress. We
believe there is a chance that work accomplished
at the center will significantly change and deepen
our understanding of the physical universe and of
its basic mathematical structure.
Notices: When will the new center start operations?
Simons: Summer
workshops that actually predate the center have been running
for the past five years.
We are now actively
recruiting exceptional
young mathematicians and physicists
for the center and have
hired internationallyrenowned string theorist Michael R. Douglas
from Rutgers Univer- Marilyn and James Simons at the
sity, where he is a pro- news conference announcing the
fessor and director of gift to establish the Simons Center
the New High Energy at Stony Brook University.
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Notices: How did the idea of the Simons Center
arise?
Simons: The Simons Foundation is dedicated
to supporting basic research in math and science.
Marilyn and I wanted to make a major donation
to Stony Brook, one that would have a significant
impact. Stony Brook has a long tradition of close
interaction between math and physics dating back
to the joint seminar that I ran with Frank Yang
when I was the head of the math department;
more recently, we supported a series of very successful summer workshops, and I concluded that
such a center would be successful. And it already
is—we have just hired a top string theorist, Mike
Douglas.
Notices: Today there are many math institutes
worldwide, and some of them sponsor programs
across a wide range of areas, including the interface
between geometry and physics. Why is a new center
in this area needed?
Simons: From Archimedes to Newton to Einstein,
much of the most profound work in physics has
been deeply intertwined with the geometric side
of mathematics. Since then, in particular with the
advent of such areas as quantum field theory and
string theory, developments in geometry and physics have become, if anything, more interrelated.

685

On February 27, 2008, Stony Brook University issued a news
release about the Simons Foundation gift and the new center
it would establish. The news release contained the following
remarks by Dennis Sullivan, professor of mathematics at Stony
Brook University:
“Since the 1920s, physicists have believed that the real
world is described more accurately by quantum theory than
by classical physics based on Newton’s calculus of forces. It
is becoming apparent that something like this is also at least
partly true for the world of mathematics. In the 1990s, the
celebrated Russian mathematician Yuri Manin went so far as
to predict that the twenty-first century will be remembered as
the century of the quantization of mathematics.
“What has happened is a series of uncanny events in mathematics, the discovery of phenomena which are very natural to
the physicists—quantum theorists and string theorists—who
found them, but quite uncanny to mathematicians. The concepts of language have not kept up with the phenomena. It is
well known that this is true in physics, where mathematical
models combining calculus and geometry, used so successfully by Einstein and by much of twentieth century science,
have not been sufficiently enriched to express the physical
reality implicit in quantum theory. But it holds in mathematics as well.
“The formation of the Simons Center for Geometry and
Physics, and its location at Stony Brook, is a natural product of
the scientific activity referred to in Manin’s prediction. Several
of the uncanny discoveries were inextricably intertwined with
the Chern-Simons formula, discovered by Jim Simons and the
great differential geometer S. S. Chern, and they took place in
a physical-mathematical context that had been to some extent
redirected by the interaction between Jim Simons and C. N.
Yang in the 1970s at Stony Brook.”
Theory Center, as well as several postdocs for the
fall. The center will be running at full speed after
a new building is completed in 2010.
Notices: What will be the center’s structure—e.g.,
will there be a substantial permanent faculty à la
IHES [Institut des Hautes Études in Paris], or will it be
primarily a visitors’ institute à la MSRI [Mathematical Sciences Research Institute in Berkeley]?
Simons: The structure will be intermediate between those models, though closer to IHES than
to MSRI. There will be a director, six permanent
faculty, and as many as thirty visitors at any time
throughout the year, along with workshops, conferences, etc.
Notices: Has a director been chosen yet?
Simons: No.
Notices: How will the Simons Center relate to
Stony Brook’s C. N. Yang Institute for Theoretical
Physics or to Stony Brook’s Institute for Mathematical Sciences?
Simons: The interaction is expected to be close
and mutually beneficial, as visitors to the center
interact with faculty of the YITP, the IMS, and the
math and physics departments. (The permanent
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Remarks of Dennis Sullivan

Architect's rendering of the proposed Simons
Center for Geometry and Physics.
faculty are expected to be tenured members of
either the math or physics department.)
Notices: You have given a lot of money to mathematics research—to Stony Brook, to MSRI, to IHES,
etc. What motivates you in your philanthropy on
behalf of mathematics?
Simons: The Simons Foundation is dedicated to
supporting basic research in mathematics and science. I was a professional mathematician for many
years. I still love it, and I am very much interested
in new developments, especially in geometry,
topology, and the physics-math interface. I feel
this is an area where my personal accumulated
experience can make me an intelligent supporter
of the field.
Notices: Are you still doing mathematics?? Will
you participate in scientific activities at the Simons
Center?
Simons: For almost 30 years I did not do research, but recently the spirit came over me, and,
as time permits, I have been collaborating with Dennis Sullivan on research on differential cohomology [see “Axiomatic Characterization of Ordinary
Differential Cohomology”, by James Simons and
Dennis Sullivan, January 2007, http://arxiv.
org/abs/math/0701077], a subject in which Jeff
Cheeger and I played an active role years ago. As
for the center, I do not plan any formal participation but will certainly maintain a keen interest in
its doings.
Notices: How do you see the future for support
of mathematics research?
Simons: Generally speaking, I favor increased
levels of support for mathematics and physical
and life science. Aside from the inevitable positive
impact on the world’s economy, the advancement
of knowledge lifts humanity’s spirits, opening our
eyes to the wonders of the universe.
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Book Review

Economics and
Common Sense
Reviewed by Gil Kalai

More Sex is Safer Sex:
The Unconventional Wisdom of Economics
Steven E. Landsburg
Free Press, 2007
US$26.00, 288 pages
ISBN-13:978-1-4165-3222-4
The surprise 2005 bestseller Freakonomics by
Steven Levitt and Stephen Dubner launched a small
genre of books by economists applying economic
reasoning to everyday life and finding counterintuitive results. Mathematician and economist
Steven Landsburg, whose online Slate column “Everyday Economics” predates the Levitt and Dubner
volume, has now collected and expanded some of
those columns to form the basis of his new book.

The Logic of Economics
An old Jewish joke [1] goes as follows: “Why is it
that rich people have open credit lines and poor
people need to pay cash? The world would have
been a much better place if the opposite was true.”
“You can argue,” the joke continues, “that giving
credit to poor people runs the risk of making the
creditor himself poor. But this is all for the better,
once the creditor is poor he will also have an open
credit line!”

Common Sense, the Flat Earth, and a Little
Riddle
In his book, Landsburg uses the “weapons of evidence and logic, especially the logic of economics”
Gil Kalai is professor of mathematics and member of the
Center for the Study of Rationality at the Hebrew University of Jerusalem. He is also professor of computer science
and mathematics at Yale University. His email address is
gil.kalai@gmail.com.
The author would like to thank Robert J. Aumann, Allyn
Jackson, Anat Lotan, Andy Magid, Ariel Rubenstein, and
Edna Ullmann-Margalit for helpful comments and suggestions.
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to draw surprising
conclusions that
run against common sense. “If your
common sense tells
you otherwise,” says
Landsburg, “remember that common
sense also tells you
the Earth is flat.”
Drawing on this
bold statement, here
is a small riddle (I
shall come back to
its relevance at the
end):
You sail 300 kilometers from point A to B and then in a perpendicular direction 400 kilometers from point B to C.
What is the sailing distance from A to C? Choose
the best answer.
		a) 500 kilometers
		b) 499.99 kilometers
		c) 490 kilometers
		d) 450 kilometers

Is More Sex Safer?
Let us start with the first example that gives the
book its name. Common sense tells us that promiscuity spreads AIDS. Landsburg, relying on a paper
by Harvard economist Michael Kremer, argues otherwise. Before presenting Landsburg’s claim, let’s
clarify what he does not claim. Landsburg agrees
that for every individual in the society, having
more sex is less safe. (Landsburg also agrees that
practicing safe sex is safer than not taking safety
measures.) Yet he argues that if sexual conservatives relax their standards, sex will be overall safer.
“Michael Kremer estimates that the spread of AIDS
in England could plausibly be retarded if everyone
with fewer than about 2.25 partners per year were
to take additional partners more frequently.” We
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charity organizations will have stronger incentives
to invest more in public relations and salesmanship. This may increase the overhead and reduce
the amount of money available to support actual
charitable works.
It also stands to reason that on average, people
who follow the single charity recommendation will
eventually give less to charity.

Landsburg says
that “Resistance
to logic frequently
reveals itself as
animosity towards
mathematics”

The Separation of Business from Charity
and Moses Maimonides

can imagine a mathematical stochastic model behind this claim: men and women are represented
by vertices in a bipartite graph, which is used to describe the spread of the epidemic. A sexual relation
is described by an edge, and the main conclusion
will roughly be based on the following observation.
If we fix the number of edges (sexual encounters),
then the epidemic will spread more rapidly when
the variance in the degrees of the vertices is larger.
(There is not much more about sex, neither in this
model nor in Landsburg’s book as a whole.)
Is this argument convincing? Does it represent
a solid contribution of economic theory (and even
of mathematics) to the area of medicine? Should
it be translated into practical social recommendations? I was not convinced. But I will let you read
the book, or better yet, Kremer’s original paper [2],
and make your own judgment. To be sure, this is
provocative and quite interesting.

The Unique Charity Recommendation
People tend to diversify their charity contributions,
but unless you are very rich and make significant
contributions, this runs against Landsburg’s logic
of economics.
“Economists,” writes Landsburg in chapter 12
“are traditionally humble enough to restrict themselves to pure description.” But Landsburg sticks
his neck out to make a definite recommendation:
“If you are trying to be charitable, then you ought
to target a single charity instead of diversifying
your contributions” [italics in original].
The rationale in this case is very simple. You
should give all your charity dollars to the charity
organization for which your first charity dollar
gives the most mileage. This is a rare case in which
Landsburg actually describes the mathematics.
He also explains why issues regarding risk, which
are relevant to diversifying your investments,
are irrelevant in this case of charity. To make it
clear: Landsburg does not just advocate giving
your charity donations to a few organizations. He
advocates giving all donations to a single charity
organization.
A serious difficulty I see with Landsburg’s advice is that if people adopt his recommendation,
688
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Landsburg starts this interesting chapter 12 by
dismissing as “stupid” the view he attributes to
the famous Jewish philosopher of the Middle Ages,
Moses Maimonides, that a high form of charity is
where the person who gives charity and the person
who receives it do not know about each other. As a
matter of fact, while this form of charity is indeed
high on the list of Maimonides (who followed earlier teachings from the Talmud), it is only second
to the highest form of charity, which has a strong
ingredient of “mixing charity with business”. “Give
him a gift or a loan, make him a partner, arrange
for him a job, hold and strengthen him so he will
not need more charity” wrote Moses Maimonides
about charity [3]. Landsburg and other economists
give a clear teaching to the contrary: “Do not mix
business with charity.” To quote Landsburg, “you
hire a tailor to make your clothes, you hire a
carpenter to fix your roof, and, if you are a stockholder, you hire executives to run your company.
Your tailor, your carpenter, and your executives
might be very good at what they do, but it does
not follow that they’d also be good at figuring out
how to give away your money.” A common economic teaching is: run your business strictly for
the purpose of maximizing revenues for yourself
(or for the stockholders), and if you want to give
charity do it separately; such a separation is more
“efficient”, some economists tell you, while others
strongly disagree.
Where do I stand in this debate? I think that
a strict separation between charity (and other
moral values) and business has a cost. Trying
to understand this cost and putting it back to
the economic equations may demonstrate that
Maimonides’ teaching on this matter had some
wisdom after all.

The Role of Reason and Mathematics
The same chapter 12 ends with a lovely defense of
the application of pure reason and mathematical
modeling to social issues. I heartily recommend
reading it.
Landsburg says that “Resistance to logic frequently reveals itself as animosity toward mathematics” and mentions readers who claim that
“no mathematically expressible argument can
ever be relevant to a moral dilemma.” Landsburg
disagrees, and I agree with him. The major role
AMS
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of mathematics and statistics in economics and
other social sciences is a twentieth century development. Economist Herbert Scarf described to me
the unique role of the Cowles Foundation at Yale
University in bringing about the dominance of
mathematical and statistical methods in economics. (He “complained”, though, that the success
of this revolution has made Cowles a less unique
place than it used to be.)
But mathematicians can be just as skeptical
about applications of mathematics to social sciences as those with animosity towards mathematics. One difficulty in the interpretation of
mathematical modeling and results is that often
they run much beyond the scope of the original
mathematical setting. As mathematician Wolfgang
Dahmen often argues, the most important thing to
remember regarding the application of mathematics is the sentence: “If if then then.” The conclusions of a mathematical theorem go only as far
as its conditions allow. Right? Well, in most areas
where mathematics is applied the interpretations
go well beyond what mathematics allows. This accounts for the many successes in applications of
mathematics and mathematical formalism, and for
quite a few failures, as well.
Mathematical formalism is useful not only to
support good ideas but also to shoot down bad
ideas as meaningless or incorrect. Many of the new
claims and suggestions in Landsburg’s book represent his insights based on “the logic of economics”
but not a careful formal analysis.

Probability, Bayes’ Law, AIDS, Jurors, and
Abe Lincoln
“Here is a test of your ability to assess evidence:
You’ve just had an HIV test. The bad news is that
according to the test, you are infected. The good
news is that the test is wrong 5 percent of the time.
So there is 5 percent chance you’re okay, right?”
“Wrong” says Landsburg. “There is more like an
84 percent chance you’re okay.” This is based on
Bayes’ law: “most people—say 99 percent of your
demographic group—are uninfected.” Taking it as
your prior probability to be infected and applying
Bayes’ law, we get the 84 percent chance.
Is Landsburg right? Well, not quite. It depends.
The people who take HIV tests are not a random
sample of their demographic group. So, probably
more than 16 percent of the people of your demographic group who are actually tested and found
infected are indeed infected. But Landsburg is
absolutely right about the importance of weighing evidence and of Bayes’ rule. Chapter 7 gives a
beautiful description of Bayesian thought. Indeed
this is one of the most important and beautiful
connections between mathematical thinking and
science and philosophy.
In this chapter Landsburg advocates a change in
the judicial system that will allow jurors to receive
June/July 2008

We should take
economists’
advice seriously
but be aware of
errors and even
certain systematic
biases.
and weigh all information, including prior criminal
records of the defendant, the track records of the
lawyers, the opinion of the press, etc. He argues
that a Bayesian process based on all available
information will yield optimal results. One can
be skeptical about this advice and argue that the
“noise sensitivity” of a complicated Bayesian process will make the outcomes meaningless.
Landsburg gives a quotation by Abraham Lincoln
that we mathematicians would appreciate (but that
runs contrary to Landsburg’s own approach for
taking all information into account). Lincoln used
an example from mathematics to demonstrate the
issue of relevant information: “Euclid proves that
all the angles in a triangle are equal to two right
angles. Euclid has shown how to work it out. Now,
if you undertake to disprove this proposition, and
to show it is erroneous, would you prove it to be
false by calling Euclid a liar?”

Causality, Correlations, Shopping Carts,
and Daughters
Correlation and causality are of great importance
everywhere and also in economics. In chapter 10
Landsburg presents evidence that daughters cause
divorce. An American with one daughter is 5 percent more likely to divorce than an American with
one son. The gap is even larger in other countries.
Economists Dahl and Moretti gathered data and
offered some explanations. The chapter very
nicely explains what correlation means and tries
to examine quite carefully whether this correlation
manifests causality and what the reason behind it
is. Various possible explanations for this correlation are examined and rejected. Dahl and Moretti’s
explanation is that marriages with daughters are
more vulnerable because parents prefer boys or,
more precisely, because there is a systematic bias
for preferring boys among parents.
In chapter 9 Landsburg tries to find the cause
of the growing size of shopping carts in American supermarkets. Ralph Nader pointed to this
phenomenon as an example of how consumers
are manipulated and, according to Landsburg, the
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question “Explain why Mr. Nader can’t be right”
is a standard exam question in the economics department at the University of Chicago. Landsburg
discusses many possible explanations. Quite a
few (including Nader’s) are rejected because, according to Landsburg, they explain only why the
carts are big and not why they are getting bigger.
(What makes matters even more complicated is
that there can be multiple reasons that influence
the phenomenon of big shopping carts that are
gradually getting bigger.)

Children at Work and Dr. David Livingstone
The point of the Jewish joke we started with, that
the logic of economics does not always tie in with
naive notions of “fairness”, is one of the insights
that is repeated in Landsburg’s book. This is clearly
the case in his chapter 5 on child labor. Landsburg
attacks those who protest against third-world
child labor and who try to protect the children by
limiting the number of hours they can work and
by improving their working conditions. Dr. David
Livingstone, Landsburg presumes, would not support such protests in spite of genuinely caring
about the welfare of Africans, because his own
medical education was financed by his childhood
labor. I find Landsburg’s logic and rhetoric in this
matter hard to swallow.

More Guns Less Crime? Incentives, Life,
Death, and Morals
It will not be possible for me to discuss all the
many topics Landsburg brings up, but I will briefly
mention a few more. In chapter 8, Landsburg sympathetically mentions some economists’ works
that have argued that proliferation of handguns
significantly reduces crime rates. In short, “more
guns less crime”. He then raises the question of
whether governments should subsidize gun ownership and engages in an interesting discussion
(albeit on a crooked platform) about subsidies
and incentives. In chapter 14 Landsburg offers
an explanation of his claim that federal aid to victims of the Hurricane Katrina disaster will make
life harder for poor people all over the country.
In chapter 15 Landsburg discusses matters of
life and death. What is the price of a human life?
What are society’s objectives in saving human
lives? These are important issues that are far from
being understood. While generally steering clear of
moral issues (which belong to a different book by
a different author, Landsburg says and I agree), in
chapter 14 Landsburg makes one interesting moral
claim about protectionism. Protecting American
industries against cheap competition is economically wrong, Landsburg claims, and even if it were
effective it would be morally wrong.
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What Do Firms Want?
Reading the book, one gets the impression that
firms and their owners and executives just want
to maximize their profits. They will avoid polluting the environment if and only if this is good
for business. They will obey the law if and only
if the cost/benefit tradeoff in violating the law is
unfavorable.
It is not clear if this characterization of what
firms want is just an assumption essential for
developing the theory (which is reasonable), or
an approximation of reality (which also sounds
reasonable), or perhaps a solid precise description
of reality (which as such sounds unreasonable), or
maybe a normative teaching of economic theory
(which sounds unfortunate), or perhaps even a
representation of moral values (which also sounds
unreasonable). This description is simplistic even
in the context of classical economic theory, which
allows those of us not owning or running a firm
to have multiple responsibilities, interests, obligations, considerations, and desires. For some
economists who subscribe to this view, responsibilities towards the employees, the consumers, the
environment, or the law, which are not derived by
the principle of maximizing of profits, are labeled
as charity. Other economists sharply disagree.

Should We Take Economists’ Advice
Seriously?
Humble or not, economists do make definite and
far-reaching suggestions on how to run things. A
December 2007 article in the New York Times [4]
titled “Ending famine, simply by ignoring experts”,
describes the story of Malawi, which, against the
economic advice of the World Bank, gave subsidies for fertilizers and brought long famine in the
country to an end. The logic of the World Bank’s
two decades of advice against fertilizer subsidies
(and against using aid money for such subsidies) is
somewhat related to the separation between business and charity that we discussed before.
Here are some quotations from the Times
article: “Over the past 20 years, the World Bank
and some rich nations Malawi depends on for aid
have periodically pressed this small, landlocked
country to adhere to free market policies and cut
back or eliminate fertilizer subsidies, even as the
United States and Europe extensively subsidized
their own farmers. But after the 2005 harvest, the
worst in a decade, Bingu wa Mutharika, Malawi’s
newly elected president, decided to follow what
the West practiced, not what it preached. Stung by
the humiliation of pleading for charity, he led the
way to reinstating and deepening fertilizer subsidies despite a skeptical reception from the United
States and Britain. . 
.
.
This year, a nation that has
perennially extended a begging bowl to the world
is instead feeding its hungry neighbors. It is selling
more corn to the World Food Program of the United
AMS
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Nations than any other country in southern Africa
and is exporting hundreds of thousands of tons of
corn to Zimbabwe.”
So does this story mean that economists’ advice
is worthless? Not quite. In many cases, following
economists’ advice was for the better, and there
are probably even more cases where defying economists’ advice had devastating outcomes.
Economic theory profoundly contributes to our
ability to discuss and understand our economic
reality and has led to useful insights and sound
advice. The role of mathematics and statistics in
modern economic theory can make us mathematicians proud (but not blind to the shortcomings of
economists and economic theory). We should take
economists’ advice seriously but be aware of errors
and even certain systematic biases.

Summary: Running Against Common
Sense, and Other Forms of Skepticism
Challenging common sense is an important part
of the scientific endeavor, as is challenging these
challenges. Many challenges of common sense are
simply wrong, but even when insights (from economics or other areas) that run against common
sense seem correct, the real challenge is to have
them quantified. Giving them too strong an interpretation can be damaging. I do not recommend
adopting insights that run against common sense
without a clear understanding of their scope and
quantitative aspects. Perhaps the best example I
have for stretching a surprising correct insight was
when my son Hagai was 5 and we told him about
evolution. When he next met my mother he asked
her: “Grandma, how was it to be a monkey?”

The Flat Earth Riddle Revisited
Insights that run against common sense have little
use when their quantitative aspects are not understood. When Landsburg claims that establishing a
federal fund for aid to victims of the Katrina disaster will push prices of cheap houses up all over
the country, we can ask by how much? 10 percent?
1 percent? 0.1 percent? 0.01 percent? And is this
effect larger or smaller than the effect of Katrina
itself, which, by a similar logic, pushed prices of
cheap houses down?
This brings us to the flat earth riddle. The counterpart of the Pythagorean formula that applies
to spherical triangles is just as wonderful as the
planar original,

c os (a
)c os 
(b
)
=
c os 
(c 
).

(See, e.g., [5].) So the correct answer is 499.87, and
yet the best answer among the four answers above,
in my opinion, is a), which uses the flat earth approximation.
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A Diversion: Preferring the Common Sense
Solution
In the early 1970s Robert J. Aumann, a Hebrew
University of Jerusalem mathematician, a recent
Nobel laureate in economics, and a visiting professor at the University of California, Berkeley,
at the time, was rushed to Washington D.C. to a
meeting gathered by John Connelly, the U.S. Treasury Secretary. It was a mistake. The intention
was to invite economist Lloyd Ulman. However,
hearing that Aumann was working on “general
equilibrium theory”, Connelly warmly welcomed
him to the discussion. “General equilibrium is
what we need,” Connelly remarked. The gathering was about the high U.S. inflation at that time.
To Aumann’s surprise, all other participants in
the meeting recommended strong administrative
measures to fight inflation. When Aumann noted
that these “common-sense” recommendations run
against “economic logic”, as explained in standard
textbooks, including those written by the other
prominent economists in the discussion, his view
was dismissed. These recommendations were adopted and later implemented.

Summary Resumed
More Sex is Safer Sex is a thought-provoking book
that I strongly recommend reading. For mathematicians interested in the connection to mathematics
I recommend meditating about the models behind
the claims, the interpretations, and the larger issues of applications of mathematics.
When it comes to sex, guns, and the future of
your country’s economy, I recommend applying a
lot of common sense.
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Forcing?
Thomas Jech

What is forcing? Forcing is a remarkably powerful
technique for the construction of models of set
theory. It was invented in 1963 by Paul Cohen1,
who used it to prove the independence of the
Continuum Hypothesis. He constructed a model
of set theory in which the Continuum Hypothesis
(CH) fails, thus showing that CH is not provable
from the axioms of set theory.
What is the Continuum Hypothesis? In 1873
Georg Cantor proved that the continuum is uncountable: that there exists no mapping of the set
N of all integers onto the set R of all real numbers.
Since R contains N, we have 2ℵ0 > ℵ0 , where 2ℵ0
and ℵ0 are the cardinalities of R and N, respectively. A question arises whether 2ℵ0 is equal to
the cardinal ℵ1 , the immediate successor of ℵ0 .
Cantor’s conjecture that 2ℵ0 = ℵ1 is the celebrated continuum hypothesis made famous by David
Hilbert, who put it on the top of his list of major
open problems in the year 1900. Cohen’s solution
of Cantor’s problem does not prove 2ℵ0 = ℵ1 , nor
does it prove 2ℵ0 ≠ ℵ1 . The answer is that CH is
undecidable.
What does it mean that a conjecture is undecidable? In mathematics, the accepted standard of
establishing truth is to give a proof of a theorem.
Thus one verifies a given conjecture by finding a
proof of the conjecture, or one refutes it by finding
a proof of its negation. But it is not necessary that
every conjecture can be so decided: it may be the
Thomas Jech is professor emeritus of mathematics at the
Pennsylvania State University, currently at the Institute
of Mathematics of the Czech Academy of Sciences. His
email address is jech@math.cas.cz.
1
Editor’s Note: Paul Cohen died in March 2008, and an
article containing reminiscences about him is in preparation for an upcoming issue of the Notices.
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case that there exists no proof of the conjecture
and no proof of its negation.
To make this vague discussion more precise we
will first elaborate on the concepts of theorem and
proof.
What are theorems and proofs? It is a useful fact that every mathematical statement can
be expressed in the language of set theory. All
mathematical objects can be regarded as sets, and
relations between them can be reduced to expressions that use only the relation ∈. It is not essential
how it is done, but it can be done: For instance,
integers are certain finite sets, rational numbers
are pairs of integers, real numbers are identified
with Dedekind cuts in the rationals, functions
are some sets of pairs, etc. Moreover all “selfevident truths” used in mathematical proofs can
be formally derived from the axioms of set theory.
The accepted system of axioms of set theory is
ZFC, the Zermelo-Fraenkel axioms plus the axiom
of choice. As a consequence every mathematical
theorem can be formulated and proved from the
axioms of ZFC.
When we consider a well formulated mathematical statement (say, the Riemann Hypothesis)
there is a priori no guarantee that there exists a
proof of the statement or a proof of its negation.
Does ZFC decide every statement? In other words,
is ZFC complete? It turns out that not only is
ZFC not complete, but it cannot be replaced by a
complete system of axioms. This was Gödel’s 1931
discovery known as the Incompleteness Theorem.
What is Gödel’s Incompleteness Theorem? In
short, every system of axioms that is (i) recursive
and (ii) sufficiently expressive is incomplete. “Sufficiently expressive” means that it includes the
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“self-evident truths” about integers, and “recursive” means roughly that a computer program can
decide whether a statement is an axiom or not.
(ZFC is one such system, Peano’s system of axioms
for arithmetic is another such system, etc.)
It is of course one thing to know that, by
Gödel’s theorem, undecidable statements exist,
and another to show that a particular conjecture
is undecidable. One way to show that some statement is unprovable from given axioms is to find a
model.
What is a model ? A model of a theory interprets
the language of the theory in such a way that the
axioms of the theory are true in the model. Then
all theorems of the theory are true in the model,
and if a given statement is false in the model, then
it cannot be proved from the axioms of the theory.
A well known example is a model of non-Euclidean
geometry.
A model of set theory is a collection M of sets
with the property that the axioms of ZFC are satisfied under the interpretation that “sets” are only
the sets belonging to M. We say that M satisfies
ZFC. If, for instance, M also satisfies the negation
of CH, then CH cannot be provable in ZFC.
Here we mention another result of Gödel, from
1938: the consistency of CH. Gödel constructed a
model of ZFC, the constructible universe L, that
satisfies CH. The model L is basically the minimal
possible collection of sets that satisfies the axioms
of ZFC. Since CH is true in L, it follows that CH
cannot be refuted in ZFC. In other words, CH is
consistent.
Cohen’s accomplishment was that he found a
method for constructing other models of ZFC. The
idea is to start with a given model M (the ground
model ) and extend it by adjoining an object G, a
sort of imaginary set. The resulting model M[G] is
more or less a minimal possible collection of sets
that includes M, contains G, and most importantly, also satisfies ZFC. Cohen showed how to find
(or imagine) the set G so that CH fails in M[G].
Thus CH is unprovable in ZFC, and, because CH is
also consistent, it is independent, or undecidable.
A consequence of Gödel’s theorem about L is
that one cannot prove that there exists a set outside the minimal model L, so we have to pull G
out of thin air. The genius of Cohen was to introduce so-called forcing conditions that give partial
information about G and then to assume that G
is a generic set. A generic set decides which forcing conditions are considered true. With Cohen’s
definition of forcing and generic sets it is possible
to assume that, for any ground model M and any
given set P of forcing conditions in the model M,
a generic set exists. Moreover, if G is generic (for
P over M), then M[G] is a model of set theory.
To illustrate the method of forcing, let us
consider the simplest possible example, and let
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us stipulate that G should be a set of integers. As forcing conditions we consider finite
sets of expressions a ∈ G and a ∉ G where a
ranges over the set of all integers. (Therefore
{1 ∈ G, 2 ∉ G, 3 ∈ G, 4 ∈ G} is a condition that
forces G ∩ {1, 2, 3, 4} = {1, 3, 4}.) The genericity of
G guarantees that the conditions in G are mutually compatible, and, more importantly, that every
statement of the forcing language is decided one
way or the other. We shall not define here what
“generic” means precisely, but let me point out
one important feature. Let us identify the above
generic set of integers G with the set G of forcing
conditions that describe the initial segments of
G. Genericity implies that for any statement A of
the forcing language, if every condition can be
extended to a condition that forces A, then some
condition p in G forces A (and so A is true in
M[G]). For instance, if S is a set of integers and
S is in the ground model M, then every condition
p of the kind described above can be extended
to a condition that forces G ≠ S: simply add the
expression “a ∈ G” for some a ∉ S (or “a ∉ G” for
some a ∈ S) where a is an integer not mentioned
in p. It follows that the resulting set of integers G
is not in M, no matter what the generic set is.
Cohen showed how to construct the set of forcing conditions so that CH fails in the resulting
generic extension M[G]. Soon after Cohen’s discovery his method was applied to other statements
of set theory. The method is extremely versatile:
every partially ordered set P can be taken as the
set of forcing conditions, and when G ⊂ P is a
generic set then the model M[G] is a model of
ZFC. Moreover, properties of the model M[G] can
be deduced from the structure of P . In practice,
the forcing P can be constructed with the independence result in mind; forcing conditions usually
“approximate” the desired generic object G.
In the 45 years since Cohen’s discovery, literally hundreds of applications of forcing have been
discovered, giving a better picture of the universe
of sets by producing examples of statements that
are undecidable from the conventional axioms of
mathematics.
A word of caution: If after reading this you
entertain the idea that perhaps the Riemann Hypothesis could be solved by forcing, forget it. That
conjecture belongs to a class of statements that,
by virtue of their logical structure, are absolute
for forcing extension: such a statement is true in
the generic extension M[G] if and only if it is true
in the ground model M. This is the content of
Shoenfield’s Absoluteness Theorem.
And what is Shoenfield’s Absoluteness Theorem?
Well, that is for someone else to explain, some
other time.
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Climate Change: A Research
Opportunity for Mathematics?
Patricia Clark Kenschaft

“The influence of climate change on mathematical research in the twenty-first century could be
comparable to physics’ a century ago,” claimed
Gerald North of the Department of Atmospheric
Sciences at Texas A&M at the Joint Mathematics
Meetings in San Diego in January 2008. His was the
introductory talk at the second large gathering of
scientists and economists with mathematicians to
learn from each other about their climate change
research and to recruit more mathematicians to
become involved. The symposium, cosponsored by
the AMS and the Society for Industrial and Applied
Mathematics (SIAM), included dozens of speakers,
many of whom appealed to mathematicians to use
their professional abilities to help analyze, predict,
and find mitigations for climate change. The SIAM
Invited Address in the ballroom, “From Global Predictions to Local Action: Mathematical Challenges
in Global Warming”, was delivered by Inez Fung of
the University of California at Berkeley.
“We need better ways to assimilate all the
data from both global and local measurements
via mathematical modeling, and also better ways
to think about uncertainties and risks. We need
more analysis of uncertainties generally. There are
many uncertainties, due both to our ignorance and
perhaps to the physical uncertainties,” she said.
Meanwhile, we use both statistical models and
constrained models, and keep weighing the advantages and disadvantages of each as we attempt to
mitigate and adapt to climate change.
The complexity of the current problems is formidable. How do we analyze the dynamics of the
atmosphere, the oceans, the solid earth (especially
volcanic emissions) and the biosphere (the system
of plants, animals, and other living things)? Scientists have studied pieces of these systems, cutting
Patricia Clark Kenschaft is professor emerita of mathematics at Montclair State University. Her email address is
kenschaft@pegasus.montclair.edu.
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them both conceptually and geographically, but
even the pieces are not tractable by current mathematics, and the challenges as we try to understand the interplay of all phenomena involved are
far beyond current conceptual and computational
capabilities. Some economic models already have
about 20,000 parameters—and nobody believes
they encompass all that need to be included.
Modeling the carbon cycle is pivotal because carbon dioxide in the air prevents easy transmission
of energy, and is well known to be a major cause
of climate change, along with other greenhouse
gases such as methane. The 700 to 800 gigatons of
carbon dioxide in the atmosphere, however, is less
than that in the soil and is dwarfed by the 38,000
gt. in the ocean. The 5,000 gt. in fossil fuel is easily
available for humans to put into the atmosphere
and the 60 gt. in the biosphere is not negligible. The
interactions in the biosphere seem impossible to
even begin to understand with current mathematics and computer technology. We do know that
burning fossil fuel has been a major factor in the
increase of atmospheric carbon dioxide in recent
centuries, as has been the disappearance of forest
covers that absorb CO2. The role and modeling
of methane and other greenhouse gases provide
further challenges.
Scientists from around the world have devised
complex Atmosphere-Ocean General Circulation
Models (AOGCMs) under forty different sets of
assumptions about human behavior called “scenarios” with regard to such things as greenhouse
gas release and land use. These forty scenarios are
grouped into six, whose behaviors are displayed
in graphs published in the reports of the Intergovernmental Panel on Climate Change (IPCC).
For example, the model labeled A1FI indicates
an emphasis on fossil fuels, A1B uses a balanced
energy portfolio, and A1T emphasizes non-fossil
energy. All three anticipate rapid economic growth,
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a unified world economy, a quick spread of new
and efficient technologies, and a peak population
of 9 billion in 2050 with gradual decline afterward.
The other three groups alter some of these assumptions.
Each of these six composite scenarios generates
different consequences for twenty-first century
emissions of CO2 and other greenhouse gases.
The six are graphed together on a repeatedly
displayed summary from the fourth report of the
IPCC (http://www.ipcc.ch). All six graphs rise
similarly with increasing slope until 2040. After
that the graphs form a fan; the bottom one continues the bowl-shaped pattern begun earlier, and
the others increase rapidly, the most pessimistic
seeming to shoot essentially straight upward.
The basic dynamics of the atmosphere and
ocean have been modeled by Richard P. McGehee, a
mathematician at the University of Minnesota. His
models describe the basic interactions among (1)
the atmosphere, (2) the shallow ocean, and (3) the
deep ocean, and are accessible to undergraduates.
There are only three differential equations, but
these vastly simplified models make predictions
within the range of the predictions described in
the IPCC report.
McGehee made a linear model of the transmission among these three and diagonalized it. Half
of the atmospheric CO 2 “goes away” into the
ocean “quickly”—in a few decades. Half of the CO2
remaining in the atmosphere goes away in a few
centuries. The twentieth century fits a variety of
parameter choices for this model.
What effect does the CO2 concentration have
on global and local temperatures? How do we
find out? The pre-industrial concentration of CO2
in the atmosphere for the past thousand years
was 280 ppm (parts per million). If it doubles to
560 ppm, what would the temperature be? The
current level is about 380 ppm and is increasing
at about 1.5 ppm per year. This increase in temperature due to increased concentration of CO2 in
the atmosphere is called the “climate sensitivity”
and is predicted by the IPCC to be in the range of
2 to 4.5 degrees centigrade with 66% confidence.
Using the standard assumption that the increased
temperature would be a logarithmic function of
the CO2 concentration, and assuming a value of
3.3 for the climate sensitivity, McGehee found
that this simple model not only agrees well with
the twentieth century, but falls within the range of
the IPCC predictions for the twenty-first century
global mean temperatures.
McGehee concluded that to predict the magnitude of the climate change under various emission
scenarios, extremely simple models can be useful
in situations where AOGCMs are too complex to
be useful.
However, more detailed models are clearly needed.
Gordon Swaters, an applied mathematician and
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theoretical physical oceanographer at the University of Alberta, has used much more sophisticated
methods including the Navier-Stokes equations to
model deep ocean flow patterns. He is trying to
understand the dynamics of deep (called “abyssal”) ocean currents in the North Atlantic ocean
beginning in the East Greenland and Labrador Seas
and then determining the path they take as they
flow toward the equator. These analyses include
their interactions with the ocean floor and the
surrounding ocean.
On a planetary scale, after the surface water of
the ocean is heated in the tropics, this equatorial
heat is transported poleward by relatively swift
wind-generated surface-intensified currents such
as the Gulf Stream. At the high latitudes the water
cools, thereby becoming more dense, and drops to
the bottom. The deep currents return these cold,
dense waters back toward the equator. This planetary ocean circulation pattern is called “the convective overturning of the oceans” and is referred to as
the “thermohaline” or “meridionally” overturning
circulation, and in the popular press as the “global
conveyor belt”. Understanding climate dynamics
requires understanding the dynamical properties
of this circulation. The goal of Swaters’s research is
to better understand the planetary scale dynamics
of these abyssal ocean currents in order to improve
their representation in numerical climate models.
This is a computationally enormous task.
At the San Diego symposium, Swaters introduced the audience to a “simple” mathematical
model that describes the most important aspects
of the dynamics of abyssal ocean currents. He
displayed nine nonlinear PDEs with two related
algebraic equations, and described these governing
equations as “hopelessly simple”. Swaters added,
“I’m not truly modeling climate change and these
equations are not a climate model, but they do get
a large chunk of the large scale physics for these
abyssal flows correct. In that sense what I am
describing here is a process-study that is trying
to determine the dominant physics that must be
captured in climate models if they are to improve
their representation of these flows.” He likened
being an applied mathematician working in this
area as being “between a rock and a hard place.
The numerical ocean modeler is working with
large sets of complicated PDEs that appear all but
hopelessly intractable to classical mathematical
analysis. On the other hand, mathematical reductions that result in tractable equations often seem
to be completely missing the point physically to
the computational oceanographer.”
As he described the spatial structure that his
model predicts for equatorward flowing abyssal currents as well as their instability characteristics and
mixing properties with the surrounding ocean, Swaters incorporated a wide range of applied mathematical themes including asymptotic reduction, physical
AMS
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modeling, Lyapunov techniques, variational principles for Hamiltonian PDEs, and hydrodynamic
stability theory for non-parallel shear flows. Swaters suggested that further improvements in the
predictions of numerical ocean climate models will
depend in part on their ability to model accurately
the physical processes his study has described.
He then introduced a simpler model for abyssal ocean currents that includes only three nonlinear “potential vorticity” PDEs—but over twenty
variables were visible. Swaters’s talk culminated
with a description of a high-resolution numerical
simulation based on his model for the flow of the
abyssal ocean currents in an idealized North Atlantic Ocean. “It ran for thirty days of computer time
to simulate about fifty years. The bottleneck in
the computation is the coupled elliptic inversions
required at each time step.” Fortunately, the results
were remarkably true to observations.
Climate models involve more than interactions
between atmosphere, ocean, and soil. In his introductory talk Gerald North introduced us to four
“forcings” that might play a role: the sun, volcanoes, aerosols, and greenhouse gases (GHGs). Over
the past thirty years we have excellent records of
temperatures, not just at the surface of the earth,
but also records of all the forcings affecting the
CO2 concentrations, including the sun. Satellites
tell us about the sun and sun spots. The detailed
measurements of these four forcings allow us to
check the cause-and-effect connections, forming a
deeper understanding of the connections.
The evidence is very convincing that it is the
greenhouse gases, not the natural forcings, that
are causing the dramatic increase in the CO2 concentrations. Indeed, with the records of the past
100 years, all the models indicate that with all the
forcings except the aerosols and GHGs, the band
of temperatures is fairly steady, oscillating around
a steady average. We are now reconstructing data
for the past 2,000 years with the help of tree rings,
earthquake faults, and ice slices. We now know that
the average temperatures in the past thirty years
have been the highest in the past 400 years.
In her talk “Climate Science and Adaptation
Strategies”, Emily F. Shuckburgh of the British
Antarctic Survey, a Fellow in Applied Mathematics,
Cambridge University, said that there is an important role for mathematicians in improving climate
predictions, helping to quantify the threats, and
informing adaptation strategies. “We especially
need to move from global-average predictions
to develop better local predictions. How can we
refine our climate models? How can we predict
high-impact, low-probability events? How can we
characterize uncertainty? Mathematicians can help
address these questions. We need the answers to
devise adaptation strategies for threats such as
flooding, droughts, rapid climate change, extreme
weather, and endangered societies and habitats.”
June/July 2008

Gerald North said that one “big issue” is the response of snow to just a small temperature change.
Places that have been snow-covered all year are
now having extended periods without snow. This
is affecting even California, but is serious at the
poles. One degree in temperature can make a huge
difference.
Every year the grid on which the data are based
gets finer, as people make measurements ever
more closely and as computers improve their
speed and capacity. We gather data from ground
observations, satellites, the oceans, the atmosphere, and the biosphere. Our models are now
based on grids with a much finer resolution than
previously. In 1990 the grid resolution was 500 km
and by 2005 it was 110 km, an increase of almost
a factor of five. Atmospheric winds’ resolution
has increased by a factor of six since 1992. These
data enable us check the models not only for their
output but also for the proper magnitudes of the
forcings that go into the simulations.
However, this improvement in data collection is
not having the desired result, and the appeal was
strong for better use of the data—in other words,
for more mathematical work. William Collins, a
senior scientist in the Earth Science Division of
Lawrence Berkeley National Laboratory, has been
studying “scaling”: whether climate models converge as we take a finer and finer grid resolution.
His answer for local weather systems is “no”—just
the opposite. It is local weather that interests each
of us, not global averages.
In particular, we want to predict extreme phenomena. For example, how hard is it raining? This
is measured in (amount of rain) divided by time.
It will rain much, much harder by the end of the
century. Also, we will have more heat waves. Europe in the summer of 2003 was a beginning; the
2003 European temperatures were several standard deviations away from the mean of the past
century. France alone reported 15,000 deaths due
to the heat wave.
Humans can adapt to slow change in the developed world, but we would cope better if we could
predict the sudden changes. Even in the twentieth
century there were increasing numbers of heat
waves, and decreasing numbers of frost days per
year. A heat wave is defined as five days or more
of temperatures 5 degrees centigrade hotter than
expected. By this definition, every year recently
there have been many heat waves in North America
and around the Mediterranean. There have also
been more dry days. However, as mentioned
above, as we have finer and finer grid resolution,
our models’ predictions of increased rainfall have
more variability!
“Does it make sense to put more time, money,
and effort into taking measurements in an increasingly finer grid if we can’t agree on what models to
use?” Collins asked. “Perhaps we need to put more
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effort into the intellectual work and less into the
measurements.”
Maximilian Auffhammer, of the Department of
Agriculture and Resource Economics at the University of California, Berkeley, has made important
forecasts of the carbon dioxide of China. He and
his co-authors studied the rice output from 1968 to
1998 in nine states of India that produce “rainfed”
rice. There are many factors that farmers can’t control: support prices, prices of inputs, early rainfall,
and sales prices. However, they do affect the area
planted, the extent of irrigation, fertilizer used,
and whether and how much labor is hired.
However, brown clouds and greenhouse gases
also affect the yield of these crops. The main finding of the study is that the absence of brown clouds
increases yields, as does the absence of greenhouse
gases. Yields drop when the weather is warmer,
dryer, or the light dimmer for any reason. Studying
these interactions provides many mathematical
opportunities. Auffhammer is studying the effects
of fertilizer and crop substitution in multi-crop
systems, but the interplay between climate and
economics is complex, with great implications for
human choices.
There is a major cycle of four factors: climate →
short term physical impact → economics → public
and private decisions → climate.
Auffhammer observed that the potential for
adaptation is much less in Africa, which is already
under stress from increased drought compared
to here.
Roy Radner, Professor of Economics, Information Systems, and Environmental Studies, has
spent most of his career as an economist after
earning a doctorate in mathematical statistics. Saying, “The absence of a world government implies
a need for self-enforcing treaties to curb global
warming,” he showed how game theory proves
that such a possibility exists. He presented a model
of a dynamic worldwide “climate-change game”
in which the countries are the players—although
he commented that countries don’t act exactly as
people. There are infinitely many Nash equilibria,
one of which is “business as usual”. The goal of
the analysis is the characterization of equilibria
that yield each country a higher present value of
GDP by reducing greenhouse gas emissions. Such
equilibria (some of which have been identified by
the analysis) could be templates for self-enforcing
treaties in the sense that deviation by one player
would provoke sanctions by the others.
Radner and his colleagues have shown that such
equilibria exist, and have begun analysis of what
they are and how they might be attained. There
are many research opportunities in exploring the
consequences of non-uniform dependencies on
current generation of greenhouse gases, varying
effects of climate change on different countries (in
particular sea level rise, agricultural productivity,
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and disease), long-term economic effects of curbing GHGs, and needed incentives for countries to
collaborate. How do unequal current levels of economic development affect a self-enforcing treaty?
Under what conditions would the prevention of
global warming slow down the rate of economic
growth? Altering the linearity and other assumptions in his and other models provides further
research possibilities.
The final speaker in the symposium was Congressman Jerry McNerney, the first member of the
United States Congress to hold a Ph.D. in mathematics. He has been a member of the AMS for
over three decades. He urged mathematicians to
become active both professionally and politically
in climate change issues. He said that wind energy
is the fastest growing alternative energy, and that
Germany has five times the installed capacity for
wind power as the U.S. His own first postdoctoral
employment was in modeling commercial wind
machines.
“If we rise up and meet those challenges, we can
be winners. There are going to be winners and losers. Climate change can be a win for technology, for
business, and diplomacy. We can create jobs and
stimulate the economy.” He urged mathematics
professors to visit their congressmen and point out
how to promote businesses in their districts that
develop alternative sources of energy and other
technological innovations to mitigate and adapt
to climate change.
“The opportunities for cooperation are the
greatest in the world’s history. If we don’t cooperate, we are all going to be losers… We need a
national purpose similar to Sputnik to go after
global warming.
“You will enjoy doing it. I’m excited about living in this period of history, when we can really
make change.”

Mathematicians interested in learning more
can see videos of the talks at the first joint
workshop of mathematicians and climate scientists in April 2007 at http://www.msri.
org/specials/climatechange/workshop.
Those who want to explore research possibilities can come to another such conference this
summer: http://www.msri.org/calendar/
sgw/WorkshopInfo/453/show_sgw.
There will be a summer graduate workshop
on climate change at the Mathematical Sciences
Research Institute in Berkeley, CA, July 14-25,
2008.
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A View on the Transition from
Academia to Finance
Catherine O’Neil

I have been asked to write an article describing
the transition from academia to finance, an advice
and mentoring essay for the sake of mathematicians who may be thinking of making this switch
and graduate students who may be considering
finance as their career path. I feel the best way
to convey this information is in a question and
answer format. Below I have responded to questions I frequently get regarding my new job at the
D. E. Shaw group. Before I get to those questions
and answers, I would like to briefly say something
about my background and myself. After earning a degree in math from UC Berkeley in 1994,
I went to Harvard as a graduate student where I
studied number theory under Barry Mazur and
graduated with a Ph.D. in 1999. I then went to
the Massachusetts Institute of Technology as a
Moore instructor and then a second postdoc; during my time at MIT I had two children. I solved
my “two-body problem” in 2005 by getting a
tenure-track job at Barnard College. I started working at the D. E. Shaw group in June of 2007. Now
on to the questions:
1) Why leave academia? Why finance? Why the
D. E. Shaw group?
I found the time scale of academic life frustrating. What started as a moment of insight would
take years to get published and disseminated,
and that’s if you’re lucky. On the other hand, I
had focused since I was nineteen on becoming a
mathematician, and it seemed silly to give up on
my field of expertise and talent altogether, not to
mention that I love mathematics. I wanted to use
my talents to do something immediate, rewarding, and business-oriented, while staying highly
mathematical.
Catherine O’Neil is a quantitative analyst for the D. E.
Shaw group. Her email address is oneilc@deshaw.com.
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Finance is a huge and rapidly growing, sexy new
field which combines the newest technology with
the invention of mathematics to deal with ever
more abundant data. It is the essence of modernity,
and paired with New York City’s infinite energy,
I found it extremely attractive. It was really as
simple as that—I didn’t actually know any finance
when I decided to apply.
I first heard of the D. E. Shaw group when Eric
Wepsic, my high school math friend, chose to leave
Harvard math graduate school to work at this
company way back in 1994. Eric would send me
emails every year or so, asking if I knew anyone
interested in working there, and one day I wrote
back and said, “How about me?” The D. E. Shaw
group was particularly appealing because it is
known for being a well-run company, and since I
had decided to try my hand at business, I wanted
to start at a good one. Although some people apply
to the D. E. Shaw group because it’s known as being
pretty academic, I think this is not an appropriate
line of reasoning: get a job here if you want to be
in business and not academics.
Having said that, I want to point out that it is
not essential to have a connection to get a job
here. We put an enormous emphasis on hiring the
very best people, and we interview a huge number
of people. Once we receive an application it is
screened for fit. If it passes this initial screening
we grant the candidate a phone interview. If the
phone interview goes well, we then give an in-house
interview. We do not ask for letters of reference
but do contact references directly if the interview
process progresses.
2) What is the D. E. Shaw group like? What do
they do there?
There are a number of groups here and some of
them, including my group, focus on the systematic
quantitative investment strategies that made the
AMS	
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3) What do you do there?
On a daily scale, my time in largest to smallest
allotments is spent writing code to test models,
writing up projects, talking to my manager, talking
to other quants in my group, attending or giving a
weekly seminar, learning techniques and thinking
of new models, and reading business news. As a
quant my job is to understand how financial markets work, which is neither purely mathematical
nor purely social but which has elements of both. I
might come up with an idea using broad economic
themes but it is not a model until it is in a testable
form involving concrete data. Also, in my group
we rotate the responsibility of maintaining the
automatic computer trading system. This is really
just a huge program that decides what and when
to trade, and it needs constant attention. So for
one week in about thirteen, I am on-call basically
all the time. As a recent academic, I find this to
be the part of my job that is probably the most
June/July 2008

alien and intimidating, but it is also extremely
satisfying to be involved with the nuts and bolts
of the operation.
On a larger scale, the move from academia to
finance has meant a shift in my priorities. Unlike
when I was an academic, I no longer have to worry
about applying for and getting grants, getting
published, and waiting a long time from beginning
to end on my projects. Now working in finance I
do worry about the relevance and testability of
my ideas, the minute correctness of my code, and
of course profit. Leaving an academic career has
meant giving up teaching, the students, and the
absolute freedom to work on any project I want.
On the other hand, finance has provided me with
the opportunity to come up with good, new ideas
that will be put into effect, be profitable, and for
which I will be directly rewarded.

Photo courtesy of Catherine O’Neil.

D. E. Shaw group famous, while others
work on more fundamental strategies. I
work as a “quant” or
quantitative analyst in
a group consisting of
about twenty traders,
quants, and programmers. A group can be
thought of as being
similar to an academic
department at a university. Groups differ
by the type of financial
instrument they trade
Catherine O’Neil
or the means used to
approach the trading of
a common instrument. Frequently, groups overlap
in the type of instrument traded but each group
has its own way of looking at the market.
As a quant, I am given a series of projects by
my manager, which each take between three and
eight weeks, including the testing and the writeup. So far, for me, each project has introduced me
to a different subuniverse of traded instruments
and intellectual tools. I have greatly enjoyed this
episodic and intense education in economics and
finance.
In the world of finance, the D. E. Shaw group
is special. For example, we have no dress code.
Personally I don’t really care about that, but this
flexibility has allowed us to attract a number of really exceptional people for whom this is important.
More importantly, we are not expected to work
insane hours, which is great for me and my young
family. When I say not insane, I should mention I
work about 9.5 hours a day, five days a week, which
is definitely more time than I spent in my office
as an academic.

4) Would I like your job?
To that question, I would counter with these:
Are you efficient-minded? Can you sustain focus?
Are you flexible about the field to which you apply
your quantitative talents? Do you like to understand how systems work as well as the theory
behind them? Are you willing to be managed (by
a good manager)? Do you enjoy mastering new
skills? Do you appreciate the existence of a “bottom line”, a way to quantitatively measure the
success of your projects and your ideas? Are you
articulate? Are you good at following through and
finishing projects?
Notice I didn’t ask if you are particularly informed about finance or money per se, because
honestly I wasn’t when I decided to enter finance.
I don’t think it was a disadvantage, and now I really enjoy finance and find myself reading finance
books instead of fiction. I had also never coded,
but now I really enjoy coding. Both of those are
skills that anyone with focus, intelligence, and
flexibility can master and enjoy. For me and for
many of my colleagues it is intrinsically satisfying to be in a collaborative atmosphere as part of
a functional, productive, and hard-working team
with clear goals.
5) Would you hire me? What does the D. E.
Shaw group look for?
The D. E. Shaw group hires people of extraordinary ability. Quant candidates typically come from
math, physics, or computer science backgrounds
and often have Ph.D.s. This is not to say having a
Ph. D. is a requirement, but certainly being capable
and smart enough to have a Ph.D. is. What we are
really looking for is new ideas, and so our target is
the creative, careful thinker. We look for evidence
of such talents in the forms of published original
papers as well as original personal projects or specialized hobbies. We typically do give brainteasers
in interviews, but it is not true that only people who
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are insanely quick at brainteasers are seriously
considered. I do not consider myself all that quick,
for example, but I am methodical, articulate, and
I don’t make huge mistakes.
As for wanting to be prepared, I would recommend computer proficiency as a goal. If you
are someone who reconfigures your linux kernel
nightly you probably have nothing to worry about,
but if you’ve never heard the word “grep” then
learning it is a good first step. Knowing your way
around computers is probably the most useful and
transferable skill you can bring to a place like the
D. E. Shaw group, even more so than any specific
mathematics or financial subject: strong computer
skills are considered a very positive sign on a resume. Having said that, it is not strictly necessary
to be a computer savvy person, and people such
as myself do get hired not knowing more than a
typical mathematician. It is also worth your time
to read a book about finance, not so much to gain
expertise as to get a general sense of whether you
would enjoy it.
6) Is finance a good place for women?
Even though women are extremely underrepresented in finance, and especially as quants, I
would maintain that finance is probably a better
place for mathematical women than academics.
The overall quantitative structure of finance means
that your work is constantly being evaluated,
and that you are constantly receiving feedback.
From my experience, this is far from being true
in the sphere of academics, which is much more
reputation-based and vague, and where often
people who have never read your papers are put
in the position of evaluating you. I think women
are particularly hurt by such a system, because in
my estimation women are more likely to flourish
with feedback and documentation of quantifiable
success. I encourage women, and for that matter
men, to consider these issues when they decide
what kind of career to pursue.

return. There is little burn-out because the hours
and conditions are reasonable.
8) What is corporate culture like?
It is really different. People are both more competitive and more collaborative. They are more
competitive in the sense that there’s lots of money
involved, and therefore getting credit for an idea
that makes money is a direct channel to getting
paid better. At the same time, everyone relies on
their colleagues to keep the whole thing running
and so it is imperative that we work as a team. It’s
an intense, challenging, and exciting environment
to work in.
About the money: many mathematicians who
talk to me about moving to finance are genuinely
worried about the potentially corruptive power of
money. I take that fear very seriously, and I think
I probably would have applied to the D. E. Shaw
group earlier if I hadn’t experienced it myself.
Several factors have helped me come to terms
with this concern. First, it is really expensive to live
in New York, especially with kids. So actually as a
new quant, you are not all that rich, even though
you are making more than almost all academics.
However, it is clear that if you stay in finance for
long enough, and are successful, you do become
rich. Even so, I do not find my colleagues to be particularly acquisitive, and indeed some of them are
known to support progressive causes and charities
such as the Robin Hood Foundation, and I’m sure
many of them quietly do so as well. In fact it is a
stated goal of the D. E. Shaw group to foster an
ethical work environment and to do what’s right.
I think one can resist being corrupted by money
by keeping a perspective and maintaining personal
boundaries. I personally give a certain amount of
my paycheck to my favorite grass-roots charity. I
thereby see working here as a fantastic and rare
opportunity to have a great job and to improve the
world in some small way simultaneously.

7) What about job security?
Working in finance is different from working
in academics in that there is no tenure. However, I
would recommend thinking about the concept of
employability over job security. Although a given
company may not last forever, the finance industry
is here to stay, and there is always a need for quantitatively strong people. If you find yourself out
of a job, but you have real skills and knowledge,
chances are you will find another job quickly.
Partly because of this consideration, the D. E.
Shaw group tries very hard to get great people and
keep them. The turnover is low, partly due to our
selectiveness in hiring only the very best people,
and partly because people feel valued and don’t
want to leave. In fact some people have been known
to retire early, but soon change their minds and
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James Eells
1926–2007

Photo courtesy of the Archives of the Mathematisches Forschungsinstitut
Oberwolfach, photographer D. Ferus.

Domingo Toledo

James Eells, around 1980.
James Eells was born on October 25, 1926, in
Cleveland, Ohio, and died on February 14, 2007,
in Cambridge, England. He married Nan Munsell in
June 1950. Their children Mary, Betsey, and John
are musicians; Emily is a professor of English.
Jim graduated from Bowdoin College in 1947.
He was instructor in mathematics at Robert College
in Istanbul (1947–48), at Amherst College (1948–
50) and at Tufts University (1953–54). He received
his Ph.D. from Harvard in 1954, where he wrote a
thesis in geometric integration theory under the
direction of Hassler Whitney. During the next two
years he was Whitney’s assistant at the Institute
for Advanced Study. He went on to positions at the
Domingo Toledo is professor of mathematics at the
University of Utah. His email address is toledo@math.
utah.edu.
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University of California at Berkeley (1956–58) and
Columbia University (1958–63). Then he accepted
a professorship at Cornell University, with intermediate stays in Cambridge as Fellow of Churchill
College. In 1969 he became Professor of Analysis at
the University of Warwick, a position that he held
until his retirement in 1992, at which point he and
Nan moved back to Cambridge. In 1986 he was the
initiator and the first director of the Mathematics
Division at the International Centre for Theoretical Physics in Trieste, a position that he continued
until his retirement. More details on his career and
personality can be found in [13].
From the beginning of his career Jim worked in
the interface between topology and analysis. His
focus soon became global analysis, in particular
the interaction between the calculus of variations
and the topology of function spaces, where he
played a pioneering role and wrote a foundational
survey [2]. Global analysis could be described as
the philosophy that topology and analysis should
strengthen each other and the mixture of methods
from both disciplines should go much farther
than either discipline could go by itself. Important
among Jim’s sources of inspiration was Marston
Morse’s work on the calculus of variations in the
large. For example, in Chapter VII of [16] Morse
used geodesics in a particular metric on a sphere
to compute the Betti numbers of the loop space of
the sphere (long before topological methods were
available for this computation), then used this
topological information to conclude the existence
of infinitely many geodesics in arbitrary metrics
on the sphere.
Jim’s most famous work is undoubtedly his
joint paper with J. H. Sampson “Harmonic Mappings of Riemannian Manifolds” [11], published
in 1964, which founded the theory of harmonic
maps and provided the seeds for many further
developments. It proves that every continuous
map between compact Riemannian manifolds, with
target of non-positive curvature, can be deformed
to a harmonic map. This existence theorem has
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Jim had many other mathematical interests, and
a great number of collaborators. Besides the ones
already mentioned, he had long term collaborations with N. H. Kuiper in topology, with C. J. Earle
in Teichmüller theory, and with K. D. Elworthy in
infinite dimensional topology and in stochastic dif-

Photo courtesy of the Archives of the Mathematisches
Forschungsinstitut Oberwolfach.

become a standard tool of geometers. It has been
extended in many directions. It has found, and
continues to find, a great number of applications
to geometric problems. Particularly fruitful have
been its applications to rigidity questions and to
arithmeticity of lattices in Lie groups, see [1] for
an excellent survey of these developments, up to
the thirtieth anniversary of the paper. The technique of nonlinear heat flow introduced by Eells
and Sampson has found other applications. Most
notable is its clear influence on R. S. Hamilton’s
work on the Ricci flow, starting in [15], and thus
on the subsequent work by G. Perelman on the
Poincaré and Geometrization Conjectures [17, 18,
19]. These works represent one of the most spectacular applications to date of the philosophy of
global analysis.
In spite of the great success of his paper with
Sampson, Jim’s main interest always was in harmonic maps to other targets, in particular to
positively curved ones, where no general existence
theorem is available, in fact, where often there are
no harmonic maps at all. I think he would have
said something like this: “Now that we understand negatively curved targets, let’s tackle the
real problem.” The basic problem for him was to
understand which homotopy classes contain harmonic representatives. Two results that help put
this problem in perspective and that he particularly liked were his theorem with J. C. Wood [12]
that there is no harmonic degree one map from a
2-torus to a 2-sphere, no matter which metrics are
chosen in the domain and target, and his paper
with M. J. Ferreira [4] showing that for domains of
dimension at least 3 and for any homotopy class,
a conformal change of metric in the domain produces a harmonic map.
In this context, one of Jim’s passions was the
study of harmonic mappings of spheres and ellipsoids. His monograph with A. Ratto [10] gave
many new methods of construction of harmonic
maps between spheres. One specific hope of these
endeavors was to derive, by analytic means, some
topological conclusions about the spaces of maps
between spheres, in the spirit of Morse’s work
on geodesics. Jim also wanted to understand the
formation of singularities in the heat flow, to have
a clear picture of the obstructions to existence
of harmonic maps. His two reports on harmonic
maps, written with L. Lemaire [7, 8], collected in
[9], have been very influential in giving a broad
and clear picture of the subject. His last work on
harmonic maps was his monograph, written with
B. Fuglede [5] and published in 2001, on harmonic
theory with singular domains and targets. His
papers on harmonic maps, not including the reports and monographs, are collected in the volume
Harmonic Maps [3], which I highly recommend to
the reader who would like to get a fuller picture of
the topics that I can only briefly describe here.

James Eells (left) and Nicolas Kuiper, around 1979.
ferential geometry. These works have formed the
basis of further developments, sometimes many
years later. For example, the “Eells–Kuiper invariant” of smooth manifolds [6], introduced in 1962,
has been used in work starting about forty years
later to identify Milnor spheres that carry metrics
of non-negative curvature [14]. Jim had many other
shorter term collaborations and much other work.
His publications span a period of approximately
fifty years.
Jim’s influence on mathematics extended well
beyond his published work. The Mathematics Genealogy Project lists 38 students and (as of this
writing) 147 descendants. I am very fortunate
to have been one of his students. I was always
amazed at the breadth of his knowledge and of his
interests, and how this was reflected in the great
variety of research topics pursued by his students.
Above all, I was always impressed by the vibrancy
of his personality and his contagious enthusiasm
for mathematics, which he clearly communicated
to his students and to all who came in contact with
him. He was a frequent organizer of symposia at
Warwick and at the ICTP in Trieste, the latter being
focused on developing countries. At the common
room in Warwick he would direct the teatime conversation to the latest mathematical developments,
he would insist that all present communicate with
each other on their work, and he would masterfully
facilitate that communication. He was a mover
and organizer who helped many mathematicians
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in their careers. The warm and generous hospitality extended by Jim and Nan to the mathematical
communities and visitors at Warwick and Trieste
made their home an important meeting place for
these communities, and a source of inspiration
for many of us.
References

Swissquote Chair
of Quantitative Finance
at the Ecole Polytechnique Fédérale de Lausanne
(EPFL), Switzerland
The Ecole Polytechnique Fédérale de Lausanne (EPFL)
invites applications for a faculty position (full professor)
in the context of the newly established Swissquote Chair
of Quantitative Finance. This position forms a strategic
part of plans of EPFL to create a world-class research
and teaching initiative in financial engineering.
The successful candidate will establish and lead a vigorous independent research program in a multidisciplinary environment, open to engaging with researchers in
related fields across the EPFL campus, such as finance,
mathematics, economics, management, computer science
and operations research. Depending on the research
emphasis of the candidate, the position could be housed
in the College of Management (cdm.epfl.ch), the School
of Basic Sciences (Mathematics - sma.epfl.ch) or
the School of Computer and Communication Sciences
(ic.epfl.ch). The successful candidate will be committed to excellence in teaching and bring new developments to the classroom, in particular in the framework
of our new Master program in Financial Engineering.
Substantial start-up resources and research infrastructure will be available.
Applications should be submitted before July 31, 2008,
though late applications may be considered. The starting date is flexible through 2009.
Applications including curriculum vitae, publication
list, concise statement of research and teaching interests
as well as the names and addresses (including email) of
3 to 6 references should be submitted in PDF format
through the link below:
http://Swissquotechair.epfl.ch
Contacts: Prof. Robert Dalang (robert.dalang@epfl.ch),
or jennifer.willenshofer@epfl.ch for administrative
assistance. For general information about EPFL, see the
website: http://www.epfl.ch
EPFL is an equal opportunity employer
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Thompson and Tits Receive
2008 Abel Prize
On March 27, 2008, the Norwegian Academy of
Science and Letters announced it would award the
Abel Prize for 2008 to John Griggs Thompson,
University of Florida, and Jacques Tits, Collège de
France. Thompson and Tits receive the Abel Prize
“for their profound achievements in algebra and in
particular for shaping modern group theory”.

Citation of the Abel Prize Committee
Modern algebra grew out of two ancient traditions
in mathematics, the art of solving equations, and
the use of symmetry as for example in the patterns of the tiles of the Alhambra. The two came
together in late eighteenth century, when it was
first conceived that the key to understanding even
the simplest equations lies in the symmetries of
their solutions. This vision was brilliantly realized
by two young mathematicians, Niels Henrik Abel
and Evariste Galois, in the early nineteenth century.
Eventually it led to the notion of a group, the most
powerful way to capture the idea of symmetry.
In the twentieth century, the group theoretical
approach was a crucial ingredient in the development of modern physics, from the understanding
of crystalline symmetries to the formulation of
models for fundamental particles and forces.
In mathematics, the idea of a group proved
enormously fertile. Groups have striking properties that unite many phenomena in different areas.
The most important groups are finite groups, arising for example in the study of permutations, and
linear groups, which are made up of symmetries
that preserve an underlying geometry. The work
of the two laureates has been complementary:
John Thompson concentrated on finite groups,
while Jacques Tits worked predominantly with
linear groups.
Thompson revolutionized the theory of finite
groups by proving extraordinarily deep theorems
that laid the foundation for the complete classification of finite simple groups, one of the greatest
achievements of twentieth century mathematics.
Simple groups are atoms from which all finite
groups are built. In a major breakthrough, Feit
and Thompson proved that every non-elementary
simple group has an even number of elements.
Later Thompson extended this result to establish
a classification of an important kind of finite
simple group called an N 
-group. At this point, the
classification project came within reach and was
carried to completion by others. Its almost incredible conclusion is that all finite simple groups
June/July 2008

John Thompson

Jacques Tits

belong to certain standard families, except for
26 sporadic groups. Thompson and his students
played a major role in understanding the fascinating properties of these sporadic groups, including
the largest, the so-called Monster.
Tits created a new and highly influential vision
of groups as geometric objects. He introduced
what is now known as a Tits building, which encodes in geometric terms the algebraic structure
of linear groups. The theory of buildings is a central unifying principle with an amazing range of
applications, for example to the classification of
algebraic and Lie groups as well as finite simple
groups, to Kac-Moody groups (used by theoretical physicists), to combinatorial geometry (used
in computer science), and to the study of rigidity
phenomena in negatively curved spaces. Tits’s
geometric approach was essential in the study and
realization of the sporadic groups, including the
Monster. He also established the celebrated “Tits
alternative”: every finitely generated linear group
is either virtually solvable or contains a copy of
the free group on two generators. This result has
inspired numerous variations and applications.
The achievements of John Thompson and of
Jacques Tits are of extraordinary depth and influence. They complement each other and together
form the backbone of modern group theory.

Biographical Sketch: John G. Thompson
John Griggs Thompson was born in Ottawa,
Kansas, on October 13, 1932, and now holds a
position as Graduate Research Professor at the
Department of Mathematics, University of Florida
in Gainesville.
Thompson received his bachelor’s degree from
Yale University in 1955 and his Ph.D. from the University of Chicago in 1959. His thesis advisor was
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More on Buildings and the Monster
Two installments of the Notices “What is…?” column relate to
the work of this year’s Abel Prizewinners: “What is the Monster?” by Richard Borcherds (October 2002), and “What is a
Building?” by Kenneth S. Brown (November 2002). Find these
articles online at http://www.ams.org/notices.
Saunders Mac Lane, one of the founding fathers of
category theory.
Thompson was an assistant professor at Harvard University until he was appointed as a professor at the University of Chicago in 1962. In 1970
he moved to Britain to take up the Rouse Ball
Professorship of Mathematics at the University of
Cambridge. After 23 years in Cambridge he moved
back to the United States to his present position
at the University of Florida. He is currently Professor Emeritus of Mathematics at the University of
Cambridge.
John Griggs Thompson has been awarded honorary doctorates at the Universities of Illinois, Yale,
Oxford, and Ohio State. He was elected a member
of the U.S. National Academy of Sciences in 1967
and became a Fellow of the American Academy
of Arts and Sciences in 1998. He is a foreign
member of the Royal Society of London and of
the Accademia Nazionale dei Lincei. Thompson
has received many international awards for his
outstanding contribution to mathematics. Among
them are the Fields Medal, the Senior Berwick
Prize, the Sylvester Medal, the Wolf Prize, and the
Poincaré Medal. In 1965 he and Walter Feit received
the AMS Cole Prize in Algebra for their paper “Solvability of groups of odd order”, Pacific Journal of
Mathematics, volume 13 (1963), pp. 775–1029. In
2000 he was awarded the National Medal of Science
by U.S. President Bill Clinton.
The late Walter Feit, with whom Thompson
proved one of the key theorems of group theory,
said of him: “He is a mathematician who studies
important problems and does not let difficulties
discourage him. He frequently overcomes such difficulties by introducing new ideas which then have
an enormous impact on future developments.”
This impact is all the greater for the generosity
with which he shares the ideas with his many research students and other mathematicians.

Biographical Sketch: Jacques Tits
Jacques Tits was born in Uccle, in the southern
outskirts of Brussels, Belgium, on August 12, 1930.
He retired from his professorship at the Collège
de France in Paris in 2000 and has since then been
professor emeritus.
His father a mathematician, Jacques had mathematical talent that showed early. At the age of three
he was able to do all the operations of arithmetic.
He skipped several years at school. His father died
when Jacques was only thirteen years old. Since the
family had very little to live on, Jacques started
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tutoring students four years older to contribute to
the household expenses. He passed the entrance
exam at the Free University of Brussels at the age
of fourteen and received his doctorate in 1950 at
twenty years of age.
Tits was promoted to professor at the Free University of Brussels in 1962 and remained in this position for two years before accepting a professorship
at the University of Bonn in 1964. In 1973 he moved
to Paris, taking up a position as Chair of Group
Theory in the Collège de France. Shortly after, in
1974, he became a naturalized French citizen. Tits
held this chair until he retired in 2000.
Jacques Tits has been a member of the French
Académie des Sciences since 1974. In 1992 he was
elected a foreign member of the U.S. National Academy of Sciences and the American Academy of Arts
and Sciences. In addition he holds memberships
in science academies in Holland and Belgium. He
has been awarded honorary doctorates from the
Universities of Utrecht, Ghent, Bonn, and Leuven.
Tits has received many awards, such as the
Wolf Prize, the Cantor Medal, the Grand Prix des
Sciences Mathématiques et Physiques, and the
Wettrems Prize. He was appointed Chevalier de la
Légion d’Honneur in 1995 and Officier de l’Ordre
National du Mérite in 2001.
In addition to his mathematical research Tits
has played a major role in international mathematical life. He was editor-in-chief for mathematical
publications at the Institut des Hautes Études
Scientifiques from 1980 to 1999. He served on the
committee awarding the Fields Medal in 1978 and
again in 1994. He has also served since 1985 on
the committee awarding the Balzan Prize.
The publications of Jacques Tits contain a
remarkable number of fundamental and pathbreaking mathematical ideas, making him one of
the most influential and original mathematicians
of our time.

About the Abel Prize
The Niels Henrik Abel Memorial Fund was established in 2002, to award the Abel Prize for
outstanding scientific work in the field of mathematics. The prize amount is 6 million NOK (approximately US$1.2 million), and it was awarded
for the first time in 2003. The prize is awarded by
the Norwegian Academy of Science and Letters, and
its choice of Abel Laureate is based on a recommendation by the Abel Prize Committee consisting
of five internationally recognized mathematicians.
The 2008 prize will be presented by His Majesty
King Harald at the Abel Prize Award Ceremony in
Oslo, May 20, 2008.
Previous recipients of the Abel Prize are JeanPierre Serre (2003), Michael Atiyah and I. M. Singer
(2004), Peter Lax (2005), Lennart Carleson (2006),
and S. R. S. Varadhan (2007).
—From Norwegian Academy of Science and
Letters news releases
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Clarke, Emerson, and Sifakis
Receive 2007 ACM Turing
Award

Edmund M. Clarke

E. Allen Emerson

The Association for Computing Machinery (ACM)
has named Edmund M. Clarke, E. Allen Emerson, and Joseph Sifakis the winners of the 2007
A.M. Turing Award, widely considered the most
prestigious award in computing, for their original
and continuing research in a quality assurance
process known as model checking. Their innovations transformed this approach from a theoretical
technique to a highly effective verification technology that enables computer hardware and software
engineers to find errors efficiently in complex
system designs. This transformation has resulted
in increased assurance that the systems perform
as intended by the designers. Clarke and Emerson,
working together, and Sifakis, working independently, developed this fully automated approach
that is now the most widely used verification
method in the hardware and software industries.
The Turing Award carries a US$250,000 prize,
with financial support provided by Intel Corporation and Google Inc.

Description of the Prizewinners’ Work
Model checking as a standard procedure for quality
assurance has enabled designers and manufacturers to address verification problems that span both
hardware and software. It has also helped them
to gain mathematical confidence that complex
computer systems meet their specifications, and
it has provided added security for a range of both
common and critical computing applications.
June/July 2008

Joseph Sifakis
Logical errors in digital circuit designs, software,
and communication protocols are an important
problem for system designers. They often result in
delays in getting new products to market, failures
of critical systems already in use, and expensive
replacement of faulty hardware and patching of
flawed software.
Model checking started as an academic research
idea. The continuing research of Clarke, Emerson,
and Sifakis, as well as others in the international
research community over the last 27 years, led
to the creation of new logics, as well as new algorithms and surprising theoretical results. This in
turn has stimulated the creation of many model
checking tools by both academic and industrial
teams, resulting in the widespread industrial use
of model checking.
Many major hardware and software companies
now rely heavily on model checking. Common
examples include verification of the designs for
integrated circuits such as microprocessors, as
well as communication protocols, software device
drivers, real-time embedded systems, and security
algorithms.
Among the beneficiaries of model checking are
personal computer users, medical device makers,
and nuclear power plant operators. As computerized systems pervade daily life, consumers rely
on digital controllers to supervise critical functions of cars, airplanes, and industrial plants.
Digital switching technology has replaced analogue
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The grave of Carl Friedrich Gauss
All seems serene in the cemetery and park of
St. Albani in Göttingen where Carl Friedrich
Gauss and some of his family are interred.

But beneath the superficial serenity, ah!
the soul of Gauss writhes in contemplation
of how Danel Kehlmann has distorted his
life in his recent novel whose English title is
Measuring the World.
Frans Oort’s review of Kehlmann’s book
in this issue is quite negative, as are some,
but not all, of the other reviews of the original German edition by European mathematicians. These include an extremely critical one
by Winfried Scharlau in the Mitteilungen of
the German Mathematical Society, and one
by Ivo Schneider in the Mitteilungen of the
Gauss Gesellschaft of Göttingen. In view of the
book’s many faults, the intriguing question is,
why has its original German edition been so
popular? This is what Norbert Schappacher
has tried to answer, with a somewhat more
generous look at the book, in his review in
the April 2006 issue of the Mathematische
Semesterberichte.
Göttingen treats one of its most famous
and respected inhabitants rather well. Much
care was taken in erecting the original monument a few years after Gauss’ death, and it
has been well cared for since. The Gauss
Gesellschaft was founded in 1962, and holds
an annual meeting every fall to commemorate some aspect of his work, in addition to
publishing its journal.
Our thanks to Benno Artmann for acting
as guide in Göttingen, and to Axel Wittmann,
president of the Gauss Gesellschaft, for information about Gauss’ grave.
—Bill Casselman, Graphics Editor
(notices-covers@ams.org)

components in the telecommunications industry, and security protocols enable e-commerce
applications and privacy. Wherever significant
investments or human lives are at risk, quality assurance for the underlying hardware and software
components becomes paramount.

Biographical Sketches
Edmund M. Clarke is the FORE Systems Professor
of Computer Science and Professor of Electrical
and Computer Engineering at Carnegie Mellon
University. Clarke received a Technical Excellence
Award from the Semiconductor Research Corporation in 1995 and the Harry M. Goode Memorial
Award from the Institute of Electrical and Electronics Engineers (IEEE) in 2004. A Fellow of the ACM
and the IEEE Computer Society, he was elected
to the National Academy of Engineering in 2005.
Clarke received a bachelor’s degree in mathematics from the University of Virginia and a master’s
degree in mathematics from Duke University. He
earned a Ph.D. in computer science from Cornell
University and has taught at Duke University and
Harvard University.
E. Allen Emerson is an Endowed Professor in
Computer Sciences at the University of Texas at
Austin. He was a co-recipient of the 2006 Test-ofTime Award from the IEEE Symposium on Logic
in Computer Science for his research on efficient
model checking in the propositional mu-calculus,
a highly expressive temporal logic, with ChinLaung Lei. Emerson received a bachelor’s degree
in mathematics from the University of Texas at
Austin and a Ph.D. in applied mathematics from
Harvard University.
Joseph Sifakis is the founder of Verimag Laboratory, a leading research center for embedded
systems in Grenoble, France, where he was director
from 1993 until 2006. He is directeur de recherche
at the Centre National de la Recherche Scientifique
and director of the CARNOT Institute on Intelligent
Software and Systems in Grenoble. Sifakis earned
a degree in electrical engineering from the Technical University of Athens and a Ph.D. in computer
science from the University of Grenoble.

About the Turing Award
The A.M. Turing Award was named for Alan M.
Turing, the British mathematician who articulated
the mathematical foundation and limits of computing and who was a key contributor to the Allied
cryptanalysis of the German Enigma cipher during
World War II. Since its inception in 1966, the Turing
Award has honored the computer scientists and
engineers who created the systems and underlying
theoretical foundations that have propelled the
information technology industry.
—From an ACM news release

710

Notices

of the

AMS

Volume 55, Number 6

Fiscal Year 2009 Budget
Request for the National
Science Foundation
Allyn Jackson
This article is the 36th in a series of annual reports outlining
the president’s request to Congress for the budget of the National
Science Foundation. Last year’s report appeared in the June/July
2007 issue of the Notices, pages 748–50.

The National Science Foundation’s fiscal year 2009
budget request was unveiled in February this year
against a backdrop of disappointment over the
previous year’s budget process, and into the political maelstrom of a nation at war and a presidential
election. After a nearly flat budget in real terms for
fiscal 2008, the fiscal 2009 requested increase of
13.6 percent1 looks like a return to better times.
Still, the refrain repeated every year—that the final
budget, once Congress passes it, could look very
different from the request—has never been more
true. Even the simple hope that Congress might
pass appropriations bills by the time fiscal year
2009 begins on October 1, 2008, has gone by the
boards. It is highly unlikely that the NSF will have
a budget before the new president takes office in
January 2009.
Though lacking the monkey wrench an election
can throw into the works, the appropriations process for the fiscal year 2008 budget was confounding. The fiscal 2008 request called for an increase
of almost 9 percent for the NSF and the same for
the NSF’s Mathematical and Physical Sciences (MPS)
directorate, the larger organizational structure that
contains the Division of Mathematical Sciences
(DMS). As Congress debated the budget, even
higher numbers were bandied about. The congressionally authorized plan to double the NSF budget
over ten years seemed to be on track—and there
was even discussion of quickening the timetable.
The appropriations process continued past the
start of the fiscal year in October 2007 and dragged
Allyn Jackson is senior writer and deputy editor of the
Notices. Her email address is axj@ams.org.
1 This figure takes into account the US$33 million dollar
rescission to the FY 2008 budget required by the FY 2008
Omnibus Appropriations and thus differs slightly from
the figures in the accompanying tables.

June/July 2008

on into the winter, but even then the outlook remained bright for the NSF.
“When we went off on our Christmas vacation,
I remember I was saying, ‘I will take any one of
those numbers’,” remarked Tony Chan, NSF assistant director for MPS. But Chan and his NSF
colleagues were in for a rude awakening. Caught
in what he described as “triage” between earmarks
by Congress, the president’s insistence on a cap on
domestic spending, and the
looming problem of continued funding for the war
in Iraq, the NSF emerged
with a 3.1 percent increase.
The Research and Related
Activities (RRA) segment
of the NSF budget received
an increase of 1.3 percent,
which is less than the inflation rate; the MPS got
slightly more, 1.4 percent.
(The reason for the large
difference between the Tony Chan, NSF
NSF’s overall percentage assistant director
increase and that for RRA for MPS.
is that some programs outside RRA received large increases, such as Major
Research Equipment and Facilities Construction,
which rose over 30 percent.)
In this disappointing context, the DMS was
fortunate to come out with a 3.0 percent increase.
“We did in some sense extremely well, given the
circumstances,” said DMS director Peter March.
“The increase was good relative to the background
figures, and we are very grateful for that increase. On the other hand, it comes in a somewhat
targeted way. The bulk of the increase is for CDI.”
CDI stands for Cyber-enabled Discovery and Innovation, an NSF-wide initiative in which the DMS

 Notices

of the

AMS

711

is playing a large role. The DMS increase of 3.0
percent amounts to about US$6 million, and US$5
million of that will support CDI activities. The MPS,
as well as the NSF as a whole, had already committed to making CDI the top priority, so that was
where the MPS concentrated its meager increase.
The DMS thus profited from being the directorate’s
lead player in the initiative. By contrast, the fiscal
year 2008 increases for other MPS divisions were
held to around 1 percent.

AMS Grassroots Advocacy Network
This year the AMS Washingon office launched the
AMS Grassroots Advocacy Network to encourage
mathematicians to talk to their senators and
members of Congress about the importance of
strong support of scientific research and education. For more information, visit http://www.
ams.org/government/grassroots2008.html
or contact the director of the office, Samuel M.
Rankin III, at smr@ams.org.
—A. J.

According to the fiscal 2009 request, the NSF
budget would climb 13.6 percent, to US$6.9 billion.
The reason for the generous requested increase is
the key role the NSF plays
in the president’s American Competitiveness Initiative (ACI), which seeks to
enhance the nation’s economic competitiveness in
the global arena. The ACI
emphasizes physical sciences and technology, and
this emphasis can be seen
DMS director Peter in the way increases are disMarch. tributed among the NSF’s
research directorates. The
MPS leads this group, with a requested increase
of 20.2 percent; next comes the Computer and
Information Science and Engineering directorate,
with 19.5 percent, and the Engineering directorate,
with 19.2 percent. The smaller requested increases
for the other NSF research directorates—Biological Sciences; Geosciences; and Social, Behavioral,
and Economic Sciences—also reflect the emphasis
on economic competitiveness. Nevertheless even
those smaller increases are quite good, so those
areas would still benefit from the NSF’s favored
status as a key player in the ACI, as would the
foundation’s Education and Human Resources

directorate, which is slated for an increase of 8.9
percent.
The influence of the ACI can also be seen in
how decisions are made about distributing the MPS
increase within the directorate. Chan said that the
decision-making process about the distribution
is “very complex” and takes place in discussions
between the upper echelons of the NSF and the
Office of Management and Budget, and also in
discussions that he has with colleagues in the
foundation and the scientific community at large.
“The budget process has at least two components,”
Chan explained. “One is how we respond to the
president’s and the nation’s needs and initiatives.
It’s the president’s budget, no doubt about that.
But the other part is recognizing the core disciplines. And in fact, everybody’s job here at NSF is
to somehow balance that. One has to really keep
both in mind.”
An instructive example is the Astronomy division, which received the lowest requested increase
in the MPS, 14.8 percent. “Astronomy is a basic
science, it is very core…it inspires new generations
of young scientists to come in, the public loves it,
and so on,” Chan said. But, looked at from the point
of view of economic competitiveness, astronomy
is less central. The attempt to balance these two

Table 1: National Science Foundation (Millions of Dollars)
2005		
Actual
Change
(1) Mathematical Sciences
Research Support

2006		
Actual
Change

2007		
Actual
Change

2008		
Estimate
Change

2009
Request

$ 200.2

-0.3%

$ 199.5

3.1%

$ 205.7

3.0%

$ 211.8

16.0%

$ 245.7

4199.7

6.8%

4483.5

5.2%

4718.9

2.4%

4830.4

13.8%

5495.8

(3) Education and Human
Resources (Note b)

843.5

-17.0%

700.3

-0.6%

695.6

4.3%

725.6

8.9%

790.4

(4) Salaries and Expenses
(Note c)

237.3

10.6%

262.5

0.6%

264.1

12.5%

297.2

8.4%

322.2

$5480.8

3.0%

$5645.8

4.2%

$5884.4

3.1%

$6065.0

13.0%

$6854.1

(2) Other Research
Support (Note a)

(5) Totals
(6) (1) as a % of the sum
of (1) and (2)

4.55%		

4.26%		

4.18%		

4.20%		

4.28%

(7) (1) as a % of (5)

3.65%		

3.53%		

3.50%		

3.49%		

3.58%

Tables prepared by Notices staff. Totals may not add up due to rounding. Note a: Support for research and related activities in areas other than the mathematical sciences.
Includes scientific research facilities and instrumentation. Note b: Support for education in all fields, including the mathematical sciences. Note c: Administrative expenses of
operating the NSF, including the National Science Board and the Office of the Inspector General.
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considerations led to an increase for the Astronomy division that is good, but quite a bit below the
20 percent increase for the MPS overall. As March
summed it up, “Every division inside MPS is doing
well. It’s just that some are being singled out for
extraordinary increases, and that I think is related
to competitiveness.”
As Chan and March put it, the increases within
the MPS determine three clusters: Chemistry and
Materials Research, which received the highest
increases; then DMS and Physics; and finally
Astronomy. Thus the mathematical sciences are in
the middle of the pack, perceived as important but
not leading contributors to economic competitiveness and, at the same time, as key core disciplines
in scientific research as a whole. The 16.0 percent
requested increase for the DMS reflects these perceptions. “I always make the argument that DMS
actually can contribute a lot to American global
competitiveness,” said Chan. “It’s not so obvious to
some people! So I have to make that argument, and
I do. On the other hand, I am not saying the DMS is
the leading division for that purpose. But the core
of the mathematical sciences is important for all of
science. And I make that argument as well.”
Under the terms of the fiscal 2009 request, the
DMS would receive an increase of almost US$34

million, “which is enormous, actually, in historical
terms,” March remarked. About 60 percent of that
increase, or US$21 million, would be devoted to
core research in the mathematical sciences. The
remaining 40 percent, about US$13 million, would
primarily support research related to the targeted
initiatives in which the DMS is participating;
prominent among these is CDI, in which according
to the 2009 request the DMS would invest about
US$9 million, up US$4 million from the 2008 level.
The other initiatives the DMS will participate in
are Science and Engineering Beyond Moore’s Law,
Quantum Information Sciences, MPS-Life Sciences
Interface, and Adaptive Systems Technology. The
DMS request also contains increases for support
of young people, particularly through the ACI Fellows program and through the Faculty Early Career
Awards. For the latter the DMS request contains an
increase of about one-third, to US$8 million.
Within the DMS, the median size of a threeyear award is about US$180,000. This means that
the DMS could make over 100 additional grants
should the US$21 million requested increase for
core research become a reality. Could that money
instead be spread around to support, say, 200,
or even 500 additional grants? Don’t count on it.
The DMS award size is already half of the average

Table 2: Directorate for Mathematical and Physical Sciences (Millions of Dollars)
2 0 0 5 		

2 0 0 6 		

2 0 0 7 		

Actual

% of Total

(1) Mathematical Sciences

$		 200.2

18.7%

$ 199.5		

18.4%

$		 205.7

17.9%

$ 211.8

18.1% $ 245.7

17.5%

(2) Astronomical Sciences

195.1

18.2%

199.7

18.4%

215.4

18.7%

217.9

18.7%

250.0

17.8%

(3) Physics

224.9

21.0%

234.1

21.5%

248.5

21.6%

250.5

21.5%

297.7

21.2%

(4) Chemistry

179.3

16.8%

180.7

16.6%

191.2

16.6%

194.2

16.6%

244.7

17.5%

(5) Materials Research

240.1

22.4%

242.6

22.3%

257.3

22.4%

260.2

22.3%

324.6

23.1%

2.8%

40.0

2.9%

100.0% $1402.7

100.0%

(7) Totals

% of Total

Estimate

2 0 0 9

% of Total

(6) Office of Multidisciplinary
Activities

Actual

2 0 0 8 		

Actual

29.8

2.8%

29.9

2.7%

32.6

2.8%

32.7

$1069.4

100.0%

$1086.6

100.0%

$1150.7

100.0%

$1167.3

% of Total

Request

% of Total

Table 3: Compilation of NSF Budget, 2002–2008 (Millions of Dollars)
		
		
(1) Mathematical Sciences
Research Support
Constant Dollars
(2) Other Research Support (Note a)
Constant Dollars
(3) Education and Human
Resources (Note b)
Constant Dollars
(4) Salaries and Expenses (Note c)
Constant Dollars
(5) Totals
Constant Dollars

2003
Actual

2004
Actual

2005
Actual

2006
Actual

2007
Actual

2008
Estimate

2009
Request

$ 178.8
97.2

$ 200.3
106.0

$ 200.2
102.5

$ 199.5
99.0

4054.7

4277.0

4199.7

4483.5

4718.9

2203.6

2264.2

2150.4

2224.0

2275.9			

934.9

944.1

843.5

700.3

695.6

508.1

499.8

431.9

347.4

335.5			

$ 205.7
$ 211.8
$ 245.7
99.2			
4830.4

725.6

790.4

201.0

230.6

237.3

262.5

264.1

109.2

122.1

121.5

130.2

127.4			

$5369.3

$5652.0

$5480.8

$5645.8

2918.1

2992.0

2806.3

2800.5

$5884.4

297.2

5495.8

$6065.0

322.2
$6854.1

2838.0			

2003–2007 2003–2009
Change
Change
15.0%
2.0%

37.4%

16.4%

35.5%

3.3%
-25.6%

-15.5%

-34.0%
31.4%

60.3%

16.7%
9.6%

27.7%

-2.7%

Current dollars are converted to constant dollars using the Consumer Price Index (based on prices during 1982–84).
For Notes a, b, and c, see Table 1.
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The Ultimate Mathematics Reference

The Princeton Companion
to Mathematics
Edited by Timothy Gowers

June Barrow-Green & Imre Leader, associate editors
“This is a wonderful book. The content is overwhelming. Every practicing mathematician, everyone
who uses mathematics, and everyone who is interested
in mathematics must have a copy of their own.”
—Simon A. Levin, Princeton University

t Features nearly two hundred entries, organized
thematically and written by the world’s leading
mathematicians
t Presents the major ideas and branches of pure
mathematics in a clear, accessible style
t Defines and explains important concepts, methods,
theorems, and open problems
t Introduces the language of mathematics and the
goals of mathematical research
t Covers number theory, algebra, analysis, geometry,
logic, probability, and more
t Traces the history and development of modern
mathematics
t Discusses more than ninety-five mathematicians
whose work influenced those working today
t Explores the influence of mathematics on
other disciplines
t Includes bibliographies, cross-references, and a
comprehensive index

for the NSF as a whole. And the success rate for
proposals to the DMS is about 35 percent, versus
about 21 percent NSF-wide. Against this backdrop,
arguments for giving smaller grants to more
people are unlikely to fly. “The way forward is to
make compelling arguments for increases to the
budget,” said March. “In order to really fund an
appropriate fraction of our community and fund
each of them appropriately to do the research that
is in their proposals, the way forward is to increase
the budget—for NSF, for MPS, for DMS.”
At the time of this writing, a concerted effort
was under way to try to add money for science to
the so-called “supplemental” bill that will provide
funding for 2008 for the wars in Iraq and Afghanistan. Should this effort be successful, additional
funds could be added to the NSF fiscal year 2008
budget. The AMS, through its Washington office, is
working on this with over 200 other organizations
that include professional societies as well as private
sector companies. There are many complications
surrounding this effort, including the possibility
of a presidential veto should funds for science be
tacked on to the supplemental. Whether the effort will be successful is unclear, remarked AMS
Washington office director Samuel M. Rankin III.
“There is pressure from the scientific community
to do this, but there are pressures from many other
constituencies as well,” he explained. “If we get a
boost in the supplemental, it will help a little bit…
But at this time, it is all up in the air.”
In fact, there is plenty of support within the
administration and both houses of Congress for
substantially increasing the NSF budget. But this
support might not suffice to overcome the harsh
fiscal and political pressures that are likely to
shape the 2009 appropriations process. Whatever
the outcome in terms of dollars, though, the broad
outline of the NSF’s priorities is clear: Strengthening the nation’s economic competitiveness and
emphasizing the core disciplines that support
it. In this vein, March put a twist on a famous
saying of John F. Kennedy, suggesting that the
mathematical sciences community has to ask not
what the federal government can do for the field,
but rather what the field can do for the country.
“What compels federal funding is arguments that
show that an investment in basic research in the
mathematical sciences yields a benefit for the nation,” he said. “The extent to which the community
can [make this argument], is the extent to which
we will see good increases in the budget.”
Note: For further information on the NSF budget request, visit the webpage http://www.nsf.
gov/about/budget.

1008 pages. 50 halftones. 150 line illus.
Cloth $99.00 978-0-691-11880-2 November

press.princeton.edu
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Mathematics People
2008–2009 AMS Centennial
Fellowship Awarded
The AMS has awarded a Centennial Fellowship for 20082009 to Christopher Hoffman of the University of Washington. The fellowship carries a stipend of US$70,000,
an expense allowance of US$7,000, and a complimentary
Society membership for one year.
Christopher Hoffman has done work in ergodic theory,
probability theory, and combinatorics. Currently his work
focuses on probabilistic models from statistical physics.
He received a bachelor’s degree from the University of
Wisconsin, Madison, in 1992 and a Ph.D. from Stanford
University in 1996 under the supervision of Don Ornstein. After
postdoctoral positions at the
Hebrew University of Jerusalem
and the University Maryland, in
1999 Hoffman joined the faculty
at the University of Washington,
where he is currently an associate
professor.
He plans to use the fellowship to continue his work on stochastic growth processes by atChristopher Hoffman tending the program on discrete
probability at the Institut MittagLeffler as well as the program on probabilistic methods in
mathematical physics at the Centre de Recherches Mathématiques in Montreal.
Please note: Information about the competition for the
2009–2010 AMS Centennial Fellowships will be published
in the “Mathematics Opportunities” section of an upcoming issue of the Notices.
—Allyn Jackson

Ferran Sunyer i Balaguer Prize
Awarded
The Ferran Sunyer i Balaguer Foundation has awarded the
Ferran Sunyer i Balaguer Prize for 2008 to Luis Barreira
of the Instituto Superior Técnico, Lisbon, Portugal, for
June/July 2008

 Notices

the monograph Dimension and Recurrence in Hyperbolic
Dynamics. According to the prize citation, the monograph
“provides a broad unified introduction to the study of
dimension and recurrence in hyperbolic dynamics, focusing on the rich interplay of four main areas of research:
hyperbolic dynamics, dimension theory, multifractal
analysis, and quantitative recurrence. It also provides
detailed discussion of the foundations, main results, and
main techniques in the field.”
The Ferran Sunyer i Balaguer Foundation (http://
ffsb.iec.cat/EN/) of the Institut d’Estudis Catalans
awards this international prize every year to honor the
memory of Ferran Sunyer i Balaguer (1912–1967), a selftaught Catalan mathematician who gained international
recognition for his research in mathematical analysis
despite the serious physical disabilities with which he
was born. The prize carries a cash award of e12,000 (approximately US$19,000); the winning monographs are
published by Birkhäuser-Verlag.
—From a Ferran Sunyer i Balaguer Foundation
announcement

Forni Awarded First Brin Prize
in Dynamical Systems
The Brin Prize, endowed by Michael Brin of the University
of Maryland, is a new international prize to be given biennially for outstanding work in the theory of dynamical
systems and related areas. The prize will be given for
specific mathematical achievements that appear as a
single publication or a series of publications in refereed
journals, proceedings, or monographs. The goal of the
prize is to recognize mathematicians who have made a
substantial impact on the field at an early stage of their
careers. Normally the recipients should be no more than
twelve years from receipt of their doctoral degrees. The
prize includes a cash award of US$15,000.
The first Brin Prize has been awarded to Giovanni
Forni of the University of Maryland, College Park, for
two articles in Annals of Mathematics: “Solutions of
the cohomological equation for area-preserving flows
on compact surfaces of higher genus”, (2), 146 (1997),
no. 2, 295–344; and “Deviation of ergodic averages for
of the
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Mathematics People
area-preserving flows on surfaces of higher genus”, (2),
155 (2002), no. 1, 1–103.
Forni received his Ph.D. from Princeton University in
1993 with a thesis on the dynamics of twist maps of the
annulus, written under the supervision of J. N. Mather.
He has held positions at the University of Bologna (1993–
1996), Princeton University (1996–2001), Northwestern
University (2001–2005), and the University of Toronto
(2005–2007). He spent the years 1994–1996 at the Newton
Institute in Cambridge, England, on a Newton Fellowship
from the European Union. He was an Alfred P. Sloan Research Fellow from 2000 to 2002. His current research is
focused on the dynamics of rational polygonal billiards
and of nilflows on higher-step nilmanifolds.
The prize was awarded at the spring 2008 Maryland
meeting of the semiannual Workshop in Dynamical Systems and Related Topics, which honored Michael Brin’s
sixtieth birthday. The members of the inaugural prize
committee were Jean Bourgain, Institute for Advanced
Study, Princeton; Anatole Katok (chair), Pennsylvania State
University; John N. Mather, Princeton University; Yakov
Pesin, Pennsylvania State University; Marina Ratner, University of California, Berkeley; Marcelo Viana, Instituto de
Matemática Pura e Aplicada, Brazil; and Benjamin Weiss,
Hebrew University of Jerusalem.

three major areas of operations research and management
science: inventory theory, dynamic programming, and lattice programming”. The award, which is presented by the
Institute for Operations Research and the Management
Sciences (INFORMS), carries a cash award of US$5,000.

—Anatole Katok, Pennsylvania State University

—From a New York University announcement

Venkatesh Awarded Salem
Prize
Akshay Venkatesh of the Courant Institute of Mathematical Sciences, New York University, has been awarded
the Salem Prize for 2007. He was selected “for his contributions to the analytic theory of automorphic forms and its
applications to classical and modern problems in number
theory, in particular his introduction of novel methods
that combine analytic- and ergodic-theoretic techniques
to resolve long-standing problems”.
The Salem Prize is awarded every year to a young mathematician judged to have done outstanding work in the
field of interest of Raphael Salem, primarily the theory of
Fourier series.

Rollo Davidson Prize Awarded

Porter Receives Sigma Xi
Young Investigator Award
Mason Porter of the University of Oxford is the recipient of the Sigma Xi Young Investigator Award, which
recognizes excellence in research. He received his Ph.D.
from Cornell University in 2002 and has held positions at
Georgia Institute of Technology, the Mathematical Sciences
Research Institute in Berkeley, and California Institute
of Technology. His research interests include nonlinear
science and complex systems, including classical and
quantum chaos, billiard systems, nonlinear waves, BoseEinstein condensation, granular media, nonlinear optics,
and social networks.
The award includes a certificate of recognition and a
US$5,000 honorarium. Sigma Xi was founded in 1886 to
honor excellence in scientific investigation and to encourage a sense of companionship and cooperation among
researchers in all fields of science and engineering.
—From a Sigma Xi announcement

Veinott Awarded John von
Neumann Theory Prize
The 2007 John von Neumann Theory Prize, the highest
prize given in the field of operations research and management science, has been awarded to Arthur F. Veinott Jr.
of Stanford University “for his profound contributions to
716

—From an INFORMS announcement
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Brian Rider of the University of Colorado, Boulder, and
Bálint Virág of the University of Toronto have been
named winners of the Rollo Davidson Prize for 2008.
Rider was honored for his work in random matrix theory
and applied probability. Virág was selected for his work
in random walks and random matrix theory.
The Rollo Davidson Trust was founded in 1975 and
awards an annual prize to young mathematicians working
in the field of probability.
—University of Cambridge announcement

Kilpatrick and Sfard Receive
ICMI Medals
The Felix Klein and Hans Freudenthal Medals were created by the International Commission on Mathematical
Instruction (ICMI) to recognize outstanding achievement
in mathematics education research. The Felix Klein Medal,
named for the first president of ICMI (1908–1920), honors
lifetime achievement. The Hans Freudenthal Medal, named
for the eighth president of ICMI (1967–1970), recognizes
a major cumulative program of research.
The Felix Klein Medal for 2007 has been awarded to
Jeremy Kilpatrick of the University of Georgia in recognition of “his extraordinary ability to reflect on, critically
analyze, and unify essential aspects” of the field of mathematics education and his understanding of “the need
of the
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for reconciliation and balance among the points of view
taken, the approaches undertaken, and the methodologies
adopted for research.” He has worked in Brazil, Colombia,
El Salvador, Italy, New Zealand, Singapore, South Africa,
Spain, Sweden, and Thailand, demonstrating his “cosmopolitan perspective” on mathematics education. His work
includes numerous publications on problem solving, on
the history of research in mathematics education, on
teachers’ proficiency, on curriculum change and its history, and on assessment.
The Hans Freudenthal Medal for 2007 has been awarded
to Anna Sfard of the University of Haifa, Israel, and the
University of London in recognition of her “highly significant and scientifically deep accomplishments within
a consistent, long-term research program focused on
objectification and discourse in mathematics education”.
She has published numerous papers and book chapters
within a broad range of topics. According to the prize
citation, her work is “always very thorough, original and
intellectually sharp. She often uncovers the tacit if not
hidden assumptions behind notions, approaches, and
conventional wisdom” and generates “new fundamental
and striking insights into complex issues.”
Full citations of the work of these medalists can be
found on the ICMI website, http://www.mathunion.
org/ICMI/. Presentation of the 2007 medals and invited
addresses of the recipients will take place at ICME-11 in
Monterrey, Mexico, in July 2008; the 2005 medals will also
be presented at that time.
Previous recipients of the ICMI medals are: Guy Brousseau (2003 Felix Klein Medal), Celia Hoyles (2003 Hans
Freudenthal Medal), Ubiratan D’Ambrosio (2005 Klein
Medal), and Paul Cobb (2005 Freudenthal Medal).
—From an ICMI announcement

ostensibly disparate areas of mathematics: the theory of
automorphic forms and the theory of algebraic cycles on
Shimura varieties. The impressive body of established
results and far-reaching conjectures that has emerged
from Kudla’s work has come to be referred to as the ‘Kudla
Program’,” and it has been featured in research seminars
around the world.
Ravi Vakil of Stanford University has been awarded
the 2008 Coxeter-James Prize, which recognizes young
mathematicians who have made outstanding contributions
to mathematical research. According to the prize citation,
“Vakil has become one of the world’s leading algebraic
geometers. He has made fundamental and lasting contributions in intersection theory, Schubert calculus, and in
the study of the singularities of moduli spaces.”
—From a CMS announcement

Milne Receives Euler Medal
Stephen Milne of Ohio State University has been chosen
to receive the 2007 Euler Medal, awarded annually by the
Institute of Combinatorics and Its Applications (ICA). The
medal is given to mathematicians who have made distinguished lifetime contributions to combinatorial research
and who are still active in research. According to the prize
citation, Milne was selected in recognition of “his deep and
extensive generalizations of the classical works of Jacobi,
Ramanujan, and Euler”. His work extends each of Jacobi’s
classical sums of squares formulas to a nontrivial infinite
family of formulas. He “obtains his results via a variety
of methods and observations from the theory of elliptic
functions, continued fractions, Lie algebras, Schur functions, multiple basic hypergeometric series related to the
classical groups, and clever combinatorial reasoning.”

CMS Prizes Awarded

—From an ICA announcement

The Canadian Mathematical Society (CMS) has announced
the awarding of several major prizes.
Yael Karshon of the University of Toronto has been
awarded the 2009 Krieger-Nelson Prize, which recognizes outstanding research by a woman mathematician.
Her work involves symmetries of symplectic manifolds,
formalized as Hamiltonian group actions. According to
the prize citation, she “has obtained deep results on the
classification of such structures. One of her significant
contributions is the idea of ‘abstract moment maps’, which
are maps between (not necessarily symplectic) manifolds
with group actions, and which generalize moment maps
on symplectic manifolds.” Recently she has worked in
symplectic topology, involving symplectic capacities and
symplectomorphism groups.
Stephen Kudla of the University of Toronto has been
selected to receive the 2009 Jeffery-Williams Prize, which
recognizes mathematicians who have made outstanding
contributions to mathematical research. According to the
prize citation, “he has initiated a revolutionary program
which reveals surprising, deep connections between two
June/July 2008
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Reid and Zelen Awarded
Parzen Prizes
Nancy Reid of the University of Toronto and Marvin
Zelen of Harvard University have been awarded the 2008
Emanuel and Carol Parzen Prize for Statistical Innovation.
Reid was honored “for leadership in statistical science, for
outstanding research in theoretical statistics and highly
accurate inference from the likelihood function, and for
influential contributions to statistical methods in biology,
environmental science, high energy physics, and complex
social surveys”. Zelen was honored “for international
leadership in statistical science and medical research, for
mentoring biostatisticians and physicians, for advocating
statistical research stimulated by problems from other
disciplines, and for his inspiring leadership of Harvard
Biostatistics, Dana Farber Cancer Institute, and Frontier
Research Foundation”.
The Parzen Prize is awarded in even-numbered years
by the Department of Statistics at Texas A&M University
of the
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to North American statisticians who have made outstanding and influential contributions to the development of
applicable and innovative statistical methods.
—Department of Statistics, Texas A&M University

Binder and Gallavotti Awarded
Boltzmann Medal
Kurt Binder of the University of Mainz and Giovanni
Gallavotti of the University of Rome have been awarded
the Boltzmann Medal for 2007. The medal is awarded
by the International Union of Pure and Applied Physics
(IUPAP) Commission on Statistical Physics to honor outstanding achievements in statistical physics.
Binder was honored for his work on the statistical
mechanics of magnetic systems, alloys, glasses, and polymers, and Gallavotti was honored for his contributions
to equilibrium and nonequilibrium statistical physics,
including the development of a constructive renormalization group for phase transitions, dynamical systems, and
quantum liquids.
—Elaine Kehoe

Hughes Awarded Timoshenko
Medal
Thomas J. R. Hughes of the University of Texas, Austin,
has been awarded the Timoshenko Medal of the American
Society of Mechanical Engineers for his work in computational methods in solid, structural, and fluid mechanics.
His recent work includes the determination of hydrodynamic noise sources in turbulent flows, stabilized
and multiscale methods in large eddy simulation, and
the development of cardiovascular surgical procedures
based on simulations of patient-specific models.
The Timoshenko Medal is awarded in recognition of distinguished contributions to the field of applied mechanics
and honors Stephen P. Timoshenko, a world-renowned
authority in the field.
—Elaine Kehoe

Guggenheim Fellowships
Awarded

—From a Guggenheim Foundation news release

Sloan Fellowships Awarded
The Alfred P. Sloan Foundation has announced the names
of the recipients of the 2008 Sloan Research Fellowships.
Each year the foundation awards 118 fellowships in the
fields of mathematics, chemistry, computational and evolutionary molecular biology, computer science, economics,
neuroscience, and physics. Grants of US$45,000 for a twoyear period are administered by each fellow’s institution.
Once chosen, fellows are free to pursue whatever lines
of inquiry most interest them, and they are permitted
to employ fellowship funds in a wide variety of ways to
further their research aims.
The names and institutions of the 2008 awardees in
mathematics are as follows: Dmytro Arinkin, University
of North Carolina, Chapel Hill; Wolfgang Bangerth,
Texas A&M University; Valentin Blomer, University of
Toronto; Paolo Cascini, University of California, Santa
Barbara; Timothy P. Chartier, Davidson College; Kevin J.
Costello, Northwestern University; Laura DeMarco,
University of Illinois, Chicago; Kirsten Eisentrager,
Pennsylvania State University; Noureddine El Karoui,
University of California, Berkeley; Inwon C. Kim, University of California, Los Angeles; Marcus A. Khuri, Stony
Brook University; Joachim Krieger, University of Pennsylvania; Jean-Francois Lafont, Ohio State University;
Fengyan Li, Rensselaer Polytechnic Institute; Mauro
Maggioni, Duke University; Laura F. Matusevich, Texas
A&M University; Toufic Mubadda Suidan, University of
Arizona; Natasa Pavlovic, University of Texas, Austin;
Ben Weinkove, Harvard University; and Andrej Zlatos,
University of Chicago.
—From a Sloan Foundation announcement

The John Simon Guggenheim Memorial Foundation has
announced the names of 190 artists, scholars, and scientists from the United States and Canada who were selected
as Guggenheim Fellows for 2008. Guggenheim Fellows
are appointed on the basis of distinguished achievement
in the past and exceptional promise for future accomplishment.
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The names of the awardees whose work involves the
mathematical sciences, together with their affiliations and
areas of research interest, are as follows: Douglas N. Arnold, University of Minnesota, Twin Cities: finite element
exterior calculus; Ovidiu Costin, Ohio State University:
study of singular differential systems using generalized
summability techniques; Chandrashekhar B. Khare,
University of California, Los Angeles: motives, Galois representations, and automorphic forms; Paolo Mancosu,
University of California, Berkeley: the interplay between
philosophy of mathematics and mathematical logic; Peter
Ozsváth, Columbia University: Heegaard diagrams and
holomorphic disks; and Marc A. Suchard, University of
California, Los Angeles: towards solutions to the fundamental problems in statistical phylogenetics.

Notices

Fulbright Awards Announced
The J. William Fulbright Foundation and the United States
Department of State, Bureau of Educational and Cultural
Affairs, have announced the names of the recipients of
the Fulbright Foreign Scholarships for 2007–2008. The
of the
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U.S. scholars in the mathematical sciences who have been
awarded Fulbright scholarships to lecture or conduct
research, together with their home institutions and the
countries in which they plan to use the awards, are as
follows.
Gregory R. Conner (Brigham Young University),
Slovenia; Michael T. Lacey (Georgia Institute of Technology), Argentina; Regina Y. Liu (Rutgers University),
Spain; Michael R. Penkava (University of Wisconsin, Eau
Claire), Hungary; and Philip E. Protter (Cornell University), France.
—From a Fulbright Awards announcement

NSF Graduate Fellowships
Announced
The National Science Foundation (NSF) has awarded its
Graduate Research Fellowships for fiscal year 2008. This
program supports students pursuing doctoral study in all
areas of science and engineering and provides a stipend
of US$30,000 per year for a maximum of three years of
full-time graduate study. The names of the awardees in
the mathematical sciences for 2008, followed by their
undergraduate institutions (in parentheses) and the institutions at which they plan to pursue graduate work,
are as follows.
June Andrews (University of California, Berkeley),
Cornell University; Michael J. Barany (Cornell University), Princeton University; Adam L. Boocher (University
of Notre Dame), University of California, Berkeley; Naomi
Brownstein (University of Central Florida), Duke University; Rex T. Cheung (Brown University), Massachusetts
Institute of Technology; Dustin T. Clausen (Harvard University), Columbia University; Kelly B. Funk (University of
Louisville), Cornell University; Ilya Grigoriev (University
of Chicago), Princeton University; Ian R. Haken (University
of California, Berkeley), University of California, Berkeley;
Joseph Hirsh (Queens College, City University of New
York), University of California, Berkeley; Kenji Y. Kozai
(Harvey Mudd College), University of California, Berkeley;
Aaron D. Kleinman (Princeton University), University of
California, Berkeley; Anand P. Kulkarni (University of
California, Berkeley), University of California, Berkeley;
Brandon W. Levin (Duke University), Harvard University;
Alison B. Miller (Harvard University), Princeton University; Anand U. Oza (Princeton University), Cambridge
University; Aaron Silberstein (Princeton University),
Harvard University; Pablo R. Solis (Massachusetts Institute of Technology), University of California, Berkeley;
Claire M. Tomesch (Carnegie Mellon University), University of Chicago; Kevin H. Wilson (University of Michigan,
Ann Arbor), Harvard University; Jesse Wolfson (Yale
University), University of California, Berkeley; Elena
Yudovina (Harvard University), Massachusetts Institute
of Technology; Inna I. Zakharevich (Harvard University),
Massachusetts Institute of Technology.

Putnam Prizes Awarded
The winners of the sixty-eighth William Lowell Putnam
Mathematical Competition have been announced. The
Putnam Competition is administered by the Mathematical
Association of America and consists of an examination
containing mathematical problems that are designed to
test both originality and technical competence. Prizes are
awarded to both individuals and teams.
The six highest ranking individuals, listed in alphabetical order, were: Jason C. Bland, California Institute
of Technology; Brian R. Lawrence, California Institute
of Technology; Aaron C. Pixton, Princeton University;
Qingchun Ren, Massachusetts Institute of Technology;
Xuancheng Shao, Massachusetts Institute of Technology;
and Arnav Tripathy, Harvard University. Each received
a cash award of US$2,500.
Institutions with at least three registered participants
obtain a team ranking in the competition based on the
rankings of three designated individual participants. The
five top-ranked teams (with team members listed in alphabetical order) were: Harvard University (Zachary Abel,
Tiankai Liu, Alison B. Miller); Princeton University (Andrei
Negut, Aaron C. Pixton, Andrei B. Ungureanu); Massachusetts Institute of Technology (Hansheng Diao, Eric C. Price,
Yufei Zhao); Stanford University (Serin Hong, Nathan K.
Pflueger, Kiat Chuan Tan); and Duke University (Tirasan
Khandhawit, Peng Shi, Lingren Zhang). The first-place team
receives an award of US$25,000, and each member of the
team receives US$1,000. The awards for second place are
US$20,000 and US$800; for third place, US$15,000 and
US$600; for fourth place, US$10,000 and US$400; and for
fifth place, US$5,000 and US$200.
The Elizabeth Lowell Putnam Prize is awarded periodically to a woman whose participation in the Putnam Competition is deemed particularly meritorious. This prize
was awarded to Alison B. Miller of Harvard University
for the third year in a row. The prize carries a cash award
of US$1,000.
—From a Putnam announcement

Intel Science Talent Search
Winners Announced
Two high school students working in mathematics have
been awarded Intel Science Talent Search Scholarships
for 2008. Katherine Banks, a seventeen-year-old student at Stuyvesant High School, Brooklyn, New York, was
awarded fourth place and a US$25,000 scholarship for
her project, a geometric analysis of the number of lattice
points inside polygons with nine sides. Philip Mocz, an
eighteen-year-old student at Mililani High School, Mililani,
Hawaii, received the eighth place award and a US$20,000
scholarship for designing and using a statistical algorithm
to discover hidden patterns of nearby stars.

—From an NSF announcement
June/July 2008

 Notices

—From an Intel Corporation announcement
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Call for Nominations for
SASTRA Ramanujan Prize
The Shanmugha Arts, Science, Technology Research
Academy (SASTRA) invites nominations for the 2008
SASTRA Ramanujan Prize. The prize carries a cash award
of US$10,000, and the winner will be invited to give a
talk at the SASTRA conference in December 2008. The
deadline for nominations is August 15, 2008. For more
information, email: sastraprize@math.ufl.edu or see
the website http://www.math.ufl.edu/sastra-prize/
nominations-2008.html.
—Krishnaswami Alladi, University of Florida

Call for Nominations for ICTP
Ramanujan Prize
The Abdus Salam International Centre for Theoretical
Physics (ICTP) invites nominations for the 2008 Ramanujan Prize for young mathematicians from developing
countries. The prize, funded by the Niels Henrik Abel
Memorial Fund, carries a cash award of US$10,000 and an
allowance to visit ICTP to deliver a lecture.
The prize is awarded annually to a researcher from a
developing country who is under forty-five years of age on
December 31 of the year of the award and who has conducted outstanding research in a developing country. Researchers working in any branch of the mathematical sciences are eligible. The deadline for receipt of nominations
is July 31, 2008. For further information, see the website
http://prizes.ictp.it/prizes/Ramanujan/.
—From an ICTP announcement

Call for Nominations for
Heineman Prize
The American Physical Society (APS) and the American
Institute of Physics (AIP) are seeking nominations for the
2008 Dannie Heineman Prize for Mathematical Physics.
The prize recognizes outstanding publications in the field
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of mathematical physics. The prize carries a cash award
of US$7,500, an award certificate, and travel expenses to
the meeting at which the prize is given. The deadline for
nominations is July 1, 2008. For more information, see
the APS website at http://www.aps.org/programs/
honors/prizes/heineman.cfm.
—From an APS announcement

Call for Nominations for Sloan
Fellowships
Nominations for candidates for Sloan Research Fellowships, sponsored by the Alfred P. Sloan Foundation,
are due by September 15, 2008. A candidate must be a
member of the regular faculty at a college or university
in the United States or Canada and must have received
the Ph.D. or equivalent within the six years prior to the
nomination. For information, write to: Sloan Research Fellowships, Alfred P. Sloan Foundation, 630 Fifth Avenue,
Suite 2550, New York, New York 10111-0242, or consult
the foundation’s website: http://www.sloan.org/
programs/fellowship_brochure.shtml.
—From a Sloan Foundation announcement

Invitation for Bids for ICM
2014
The Executive Committee of the International Mathematical Union (IMU) invites the Adhering Organizations (and
the mathematical societies in IMU member countries)
to place bids for hosting the International Congress of
Mathematicians in the year 2014 and the IMU General
Assembly prior to this Congress. To be considered by the
Site Committee, these bids must be received by the IMU
secretary (secretary@mathunion.org) by November 30,
2008. Detailed information about items that need to be
considered for a bid is at http://www.mathunion.org/
Publications/CircularLetters/2008-02.pdf.
—IMU announcement
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Inside the AMS
Fan China Exchange Program
Names Awardees
The Society’s Fan China Exchange Program awards grants
to support collaborations between Chinese and U.S. or
Canadian researchers. Institutions in the United States
or Canada apply for the funds to support a visitor from
China or vice versa. This funding is made possible through
a generous gift made to the AMS by Ky and Yu-Fen Fan in
1999. The awardees for 2008 follow.
The Institute of Systems Science, Chinese Academy of Sciences, Beijing, was awarded a US$2,500 grant
to support a visit by Jerome Hoffman of Louisiana State
University.
Illinois Institute of Technology was awarded a
US$3,000 grant to support a visit by Zongxia Liang of
Tsinghua University.
Florida Institute of Technology received a grant of
US$4,000 to support a visit by Zhitao Zhang of the Chinese
Academy of Sciences.
The University of Washington was awarded a grant
of US$4,500 to support the visits of Quanshui Wu of Fudan
University and Diming Lu of Zhejiang University.
Texas State University received a US$4,000 grant
to support a visit by Yaokun Wu of Shanghai Jiao Tong
University.
For information about the Fan China Exchange Program, visit the website http://www.ams.org/outreach/
chinaexchange.html, or contact the AMS Membership
and Programs Department, email: chinaexchange@ams.
org, telephone 401-455-4170 (within the U.S. call 800-3214267, ext. 4170).
—Elaine Kehoe

AMS Announces Congressional
Fellow
The American Mathematical Society (AMS) is pleased to
announce that James Rath has been chosen as the AMS
Congressional Fellow for 2008–09.
June/July 2008
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The AMS will sponsor Jim’s fellowship through the
Congressional Fellowship Program administered by the
American Association for the Advancement of Science
(AAAS). The fellowship is designed to provide a unique
public policy learning experience, to demonstrate the value
of science-government interaction, and to bring a technical background and external perspective to the decisionmaking process in Congress.
Fellows spend a year on the staff of a member of Congress or a congressional committee, working as a special
legislative assistant in legislative and policy areas requiring scientific and technical input. The fellowship program
includes an orientation on congressional and executive
branch operations and a year-long seminar series on issues
involving science, technology, and public policy.
James Rath was chosen from among several very competitive applications. He earned his Ph.D. in computational
and applied mathematics from the University of Texas at
Austin after completing his thesis on numerical analysis
and linear algebra. He is currently working as a lecturer
and postdoctoral fellow at the University of Texas in the
Center for Subsurface Modeling in the Institute for Computational Engineering and Science.
For more information on the AAAS Congressional
Fellowship Program, visit the website http://www.
fellowships.aaas.org.
—Anita Benjamin, AMS Washington office

AMS Holds Workshop for
Department Chairs
The AMS hosted its annual one-day workshop for mathematical sciences department chairs at the 2008 Joint
Mathematics Meetings in San Diego, California. This
year’s workshop agenda was approached with the goal
of increasing the number of students taking meaningful
mathematics courses. The discussion centered on undergraduate and graduate education and discussed issues
related to faculty, teaching, students, long-term planning,
and fundraising within that framework.
of the
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Workshop leaders included: Guillermo Ferreyra, dean of
the College of Arts and Sciences, Louisiana State University; Lawrence Gray, head of the School of Mathematics,
University of Minnesota; and David Manderscheid, dean
of the College of Arts & Sciences, University of NebraskaLincoln.
The Department Chairs Workshop is an annual event
hosted by the AMS prior to the start of the Joint Meetings.
Past workshop sessions have focused on a range of issues
facing departments today, including personnel issues
(staff and faculty), long-range planning, hiring, promotion
and tenure, budget management, assessments, outreach,
stewardship, junior faculty development, communication,
and departmental leadership.
If you are interested in attending a future workshop,
please look for registration information sent out in advance of the Joint Meetings or contact the AMS Washington
office at amsdc@ams.org.
—Anita Benjamin, AMS Washington office

From the AMS Public
Awareness Office
• Mathematical Moments. The Web portal is redesigned

for users to find all Mathematical Moments grouped
by topic, with podcasts, and translated
into other languages
at http://www.ams.
org/mathmoments.
• Headlines &
Deadlines. AMS members may sign up to
receive twice-monthly
email notifications of
news; announcements
about programs, publications and events;
as well as alerts about
deadlines for fellowship and grant applications, calls for proposals, and meeting registrations. The service provides a convenient way
to have news that is posted on the AMS page—and some
announcements and deadlines before they appear in the
Notices—delivered directly to you. It’s easy to subscribe
(and unsubscribe) at http://www.ams.org/enews.
• Feature Column. Recent columns include “What Is
the Length of a Year on Planet Sitnikov?” by Bill Casselman, “Random Numbers: Nothing Left to Chance” by David
Austin, and “The Process of Electing a President” by Joe
Malkevitch at http://www.ams.org/featurecolumn/.
—Annette Emerson and Mike Breen, AMS Public
Awareness Officers, paoffice@ams.org
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Deaths of AMS Members
William L. Duren Jr., retired professor from the
University of Virginia, died on April 4, 2008. Born on
November 10, 1905, he was a member of the Society for
78 years.
Marvin Freedman, professor from Boston University,
died on April 26, 2007. Born on October 4, 1939, he was
a member of the Society for 42 years.
Esfir Jos-Gersh Goldengershel, from Haifa, Israel,
died in 2007. Born on December 20, 1920, she was a
member of the Society for 11 years.
Michael Golomb, professor emeritus from Purdue
University, died on April 9, 2008. Born on May 3 1909, he
was a member of the Society for 68 years.
Takashi Kizuka, professor from Kyushu University,
Japan, died on February 6, 2008. Born on February 14,
1952, he was a member of the Society for 9 years.
Dennis S. Kluk, from Skokie, IL, died on September 2,
2007. Born on April 15, 1946, he was a member of the
Society for 15 years.
Maurice Machover, professor from St. John’s University, died on November 13, 2007. Born on December 5,
1931, he was a member of the Society 45 years.
Merle E. Manis, retired, from the University of Montana, died on March 11, 2008. Born on August 20, 1934,
he was a member of the Society for 47 years.
Robert M. Mason, from Schoolhouse Press, Peterborough, NH, died on April 5, 2008. Born on May 27,
1928, he was a member of the Society for 51 years.
Audrey W. McMillan, professor from Sedgwick, ME,
died on January 10, 2008. Born on July 7, 1914, she was
a member of the Society for 70 years.
Murray H. Protter, former treasurer of the AMS and
retired professor from the University of California, Berkeley, died on May 1, 2008. Born in February 1918, he was a
member of the Society for 67 years.
Stanley Richardson, professor from the University of
Edinburgh, died on March 12, 2008. Born on May 11, 1943,
he was a member of the Society for 28 years.
Jan S. Rogulski, professor from Warsaw, Poland, died
on October 29, 2007. Born on March 9, 1951, he was a
member of the Society for 17 years.
Gene F. Rose, professor emeritus from California
State University, Fullerton, died on May 8, 2008. Born on
March 15, 1918, he was a member of the Society for 64
years.
Jose Sousa Ramos, professor from the Technical
University of Lisbon, died on January 1, 2007. Born on
August 30, 1948, he was a member of the Society for 22
years.
Meir Steinberger, from Haifa, Israel, died on March 5,
2008. Born on January 29, 1914, he was a member of the
Society for 43 years.
Robert E. Stong, emeritus professor from the University of Virginia, died on April 10, 2008. Born on August 23,
1936, he was a member of the Society for 49 years.
Akira Tsutsumi, professor from Okayama University,
Japan, died on November 17, 2007. Born on September 9,
1932, he was a member of the Society for 37 years.
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Reference and Book List
The Reference section of the Notices
is intended to provide the reader
with frequently sought information in
an easily accessible manner. New
information is printed as it becomes
available and is referenced after the
first printing. As soon as information
is updated or otherwise changed, it
will be noted in this section.

Contacting the Notices
The preferred method for contacting
the Notices is electronic mail. The
editor is the person to whom to send
articles and letters for consideration.
Articles include feature articles, memorial articles, communications,
opinion pieces, and book reviews.
The editor is also the person to whom
to send news of unusual interest
about other people’s mathematics
research.
The managing editor is the person
to whom to send items for “Mathematics People”, “Mathematics Opportunities”, “For Your Information”,
“Reference and Book List”, and “Mathematics Calendar”. Requests for
permissions, as well as all other
inquiries, go to the managing editor.
The electronic-mail addresses are
notices@math.ou.edu in the case of
the editor and notices@ams.org in
the case of the managing editor. The
fax numbers are 405-325-7484 for
the editor and 401-331-3842 for the
managing editor. Postal addresses
may be found in the masthead.

Information for Notices Authors
The Notices welcomes unsolicited articles for consideration for publication,
as well as proposals for such articles.
June/July 2008

The following provides general guidelines for writing Notices articles and
preparing them for submission.
Notices readership. The Notices
goes to about 30,000 subscribers
worldwide, of whom about 20,000
are in North America. Approximately
8,000 of the 20,000 in North America
are graduate students who have completed at least one year of graduate
school. All readers may be assumed

to be interested in mathematics
research, but they are not all active
researchers.
Notices feature articles. Feature
articles may address mathematics,
mathematical news and developments, mathematics history, issues
affecting the profession, mathematics education at any level, the AMS
and its activities, and other such topics of interest to Notices readers. Each
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article is expected to have a large
target audience of readers, perhaps
5,000 of the 30,000 subscribers.
Authors must therefore write their
articles for nonexperts rather than
for experts or would-be experts.
In particular, the mathematics articles in the Notices are expository. The
language of the Notices is English.
Most feature articles, including
those on mathematics, are expected
to be of long-term value and should
be written as such. Ideally each article
should put its topic in a context,
providing some history and other
orientation for the reader and, as
necessary, relating the subject matter
to things that readers are likely to
understand. In most cases, articles
should progress to dealing with contemporary matters, not giving only
historical material. The articles that
are received best by readers tend to
relate different areas of mathematics
to each other.
By design the Notices is partly
magazine and partly journal, and
authors’ expository styles should
take this into account. For example,
many readers want to understand the
mathematics articles without undue
effort and without consulting other
sources.
Mathematics feature articles in the
Notices are normally six to nine pages,
sometimes a little longer. Shorter
articles are more likely to be read fully
than are longer articles. The first page
is 400 or 500 words, and subsequent
pages are about 800 words. From this
one should subtract an allowance for
figures, photos, and other illustrations, and an appropriate allowance
for any displayed equations and any
bibliography.
Form of articles. Except with very
short articles, authors are encouraged
to use section headings and subsection headings to help orient readers.
Normally there is no section heading at
the beginning of an article. Despite the
encouraged use of internal headings,
the assigning of numbers to sections
and subsections is not permitted in
any article.
The bibliography should be kept
short. In the case of mathematics
articles, bibliographies are normally
limited to about ten items and should
consist primarily of entries like books
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in which one may do further reading.
To help readers who might want lists
of recent literature, an author might
include a small number of recent publications with good bibliographies.
Editing process. Most articles that
are destined to be accepted undergo
an intensive editing process. The purposes of this process are to ensure
that the target audience is as large
as practicable, that the content of
the article is clear and unambiguous,
and that the article is relatively easy
to read. Usually it is the members of
the editorial board who are involved
in this process. Sometimes outside
referees are consulted.
Preparation of articles for submission. The preferred form for submitted articles is as electronic files.
Authors who cannot send articles
electronically may send the articles
by fax or by postal mail.
Articles with a significant number
of mathematical symbols are best
prepared in TEX, LaTEX, or AMS-TEX.
There is no style file for distribution
to authors, but upon request, the
editor can make available a simple
TEX header that simulates the Notices
two-column format. Since the Notices
is set in narrow columns, keeping
displayed formulas relatively short
helps to minimize adjustments during the production process; avoiding
nonstandard supplementary files and
complex sequences of definitions
also helps. For the handling of figures
and other illustrations, please consult
the editor.
Articles without a significant number of mathematical symbols may be
prepared as text files or in Microsoft
Word. In the case of files prepared
in Microsoft Word, it is advisable to
send both the source Word file and
a PDF.

Instructions for Authors of
“WHAT IS…?” Columns
The purpose of the “WHAT IS…?” column is to provide brief, nontechnical
descriptions of mathematical objects
in use in current research. The target
audience for the columns is first-year
graduate students.
Each “WHAT IS…?” column provides an expository description of
a single mathematical object being
used in contemporary research. Thus
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“WHAT IS M-Theory?” would be too
broad, but “WHAT IS a Brane?” would
be appropriate; ideally, “WHAT IS a
Brane?” would give a flavor of what
M-theory is.
The writing should be nontechnical
and informal. The level should be a
little higher than the level of popular
articles about mathematical developments one finds in magazines like
Science that are aimed at a general
audience.
“WHAT IS…?” columns should
be no more than two Notices pages
(1,400 words with no picture, or
1,200 words with one picture). A list
of “Further Reading” should contain
no more than three references.
Inquiries and comments about
the “WHAT IS…?” column are welcome and may be sent to noticeswhatis@ams.org.

Upcoming Deadlines
July 1, 2008: Nominations for Dannie Heineman Prize for Mathematical
Physics. See “Mathematics Opportunities” in this issue.
July 31, 2008: Nominations for
ICTP Ramanujan Prize. See “Mathematics Opportunities” in this issue.
August 1, 2008: Applications for
August review for the National Academies Postdoctoral and Senior Research Associateship Programs. See
http://www7.nationalacademies.
org/rap/index.html or contact
Research Associateship Programs,
National Research Council, Keck 568,
500 Fifth Street, NW, Washington, DC
20001; telephone 202-334-2760; fax
202-334-2759; email: rap@nas.edu.
August 15, 2008: Nominations for
SASTRA Ramanujan Prize. See “Mathematics Opportunities” in this issue.
August 18, 2008: Applications
for NSF Research Experiences for
Undergraduates (REU) program
sites. See http://www.nsf.gov/
publications/pub_summ.jsp?ods_
key=nsf07569.
September 15, 2008: Nominations
for Sloan Research Fellowships. See
“Mathematics Opportunities” in this
issue.
October 1, 2008: Applications for
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
h t m l ; telephone: 703-934-0163;
email: awm@awm-math.edu; or contact
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Association for Women in Mathematics, 11240 Waples Mill Road, Suite
200, Fairfax, VA 22030.
October 15, 2008: Proposals for
NSF Postdoctoral Research Fellowships. See http://www.nsf.gov/
funding/pgm_summ.jsp?pims_
id=5301&org=DMS.
November 1, 2008: Applications
for November review for the National
Academies Postdoctoral and Senior
Research Associateship Programs. See
http://www7.nationalacademies.
org/rap/index.html or contact
Research Associateship Programs,
National Research Council, Keck 568,
500 Fifth Street, NW, Washington, DC
20001; telephone 202-334-2760; fax
202-334-2759; email: rap@nas.edu.

New Journals for 2006
Below is a list of mathematical journals appearing for the first time in
2006 (not previously reported in the
Notices) and in 2007, as compiled by
Mathematical Reviews. This list, as
well as the listings for new journals for
other years, can be found on the Web
at http://www.ams.org/mathweb/
mi-newjs.html.
Advances in Algebra and Analysis. ISSN 0973-2306. UMRI Scientific
Vision, Delhi, India. US$120/3 issues/yr. Announced 2006.
Advances in Dynamical Systems
and Applications. ISSN 0973-5321
(print and electronic). Research India
Publications, Delhi, India. US$180/
2 issues/yr. First issue 2006.
Advances in Fuzzy Sets and Systems. ISSN 0973-421X (print and electronic). Pushpa Publishing House,
Allahabad, India. US$250/3 issues/yr.
First issue February 2006.
Algorithmic Operations Research.
ISSN 1718-3235 (print and electronic).
Preeminent Academic Facets Inc., Surrey, BC, Canada. US$300/4 issues/yr.
First issue 2006.
Fen Dergisi. Journal of Science.
ISSN 1306-7575. Sëleyman Demicel
Üniversitesi, Isparta, Turkey. Price
not listed. First issue 2006.
International Journal of Contemporary Mathematical Sciences. ISSN
1312-7586 (print and electronic).
Hikari Ltd., Ruse, Bulgaria. Free of
charge. First papers 2006.
International Journal of Mathematics and Analysis. ISSN 0973June/July 2008

3604. Serials Publications, New Delhi,
India. US$350/3 issues/yr. First issue
2006.
International Journal of Modern
Mathematics. ISSN 1559-3894. Dixie
W Publishing Corporation, Montgomery, AL, USA. Price not listed. 2
issues/yr. First issue October 2006.
International Journal of Nonlinear
Operator Theory and Applications.
ISSN 0973-4376. Serials Publications,
New Delhi, India. US$100/yr. First
issue 2006.
International Journal of Statistics and Management System. ISSN
0973-7359 (print and electronic).
Serials Publications, New Delhi, India.
US$150/yr. First issue 2006.
International Review of Fuzzy
Mathematics. ISSN 0973-4392. Serials Publications, New Delhi, India.
US$250/yr. First issue 2006.
Journal of Applicable Functional
Differential Equations. ISSN 09733892. Serials Publications, New Delhi,
India. US$170/yr. First issue 2006.
Journal of Applied Mathematical
Analysis and Applications. ISSN 09733884. Serials Publications, New Delhi,
India. US$125/yr. First issue 2006.
Journal of Applied Probability and
Statistics. ISSN 1930-6792. Dixie W
Publishing Corporation, Montgomery,
AL, USA. US$100/2 issues/yr. First
issue November 2006.
Journal of Cellular Automata. ISSN
1557-5969. Old City Publishing, Philadelphia, PA, USA. US$498/4 issues/
yr. First issue 2006.
Journal of Information Assurance
and Security. ISSN 1554-1010 (print
and electronic). Dynamic Publishers
Inc., Atlanta, GA, USA. US$300/4 issues/yr; US$100 personal. First issue
March 2006.
Journal of Mathematical Analysis
and Approximation. ISSN 0973-5119.
Serials Publications, New Delhi, India.
US$250/yr. First issue 2006.
JP Journal of Fixed Point Theory
and Applications. ISSN 0973-4228
(print and electronic). Pushpa Publishing House, Allahabad, India. US$250/
3 issues/yr. First issue 2006.
Mathematical Methods in Economics and Finance. ISSN 1971-6419
(print and electronic). Universitá Ca’
Foscari di Venezia, Dipartimento di
Matematica Applicata, Venice, Italy.
Price unlisted. First issue 2006.
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Mathematical Modelling of Natural
Phenomena. ISSN 0973-5348 (print
and electronic). Research India Publications, Delhi, India. US$130/2 issues/yr. First issue 2006.
Model Assisted Statistics and Applications, an International Journal. ISSN
1574-1699. IOS Press, Amsterdam,
Netherlands. US$302/4 issues/yr.
First volume 2005-2006.

New Journals for 2007
Advanced Studies in Theoretical
Physics. ISSN 1313-1311 (print and
electronic). Hikari Ltd., Ruse, Bulgaria.
Free of charge. First papers 2007.
Advances in Data Analysis and
Classification. ISSN 1862-5347 (print),
1862-5355 (electronic). Springer, Berlin, Germany. US$196.00/3 issues/yr.
First issue March 2007.
Albanian Journal of Mathematics.
ISSN 1930-1235 (electronic). Albanian
Journal of Mathematics, White Lake,
MI, USA. US$250/yr institutions,
US$100/yr personal/4 issues (starting 2008). First issue March 2007.
Algebra & Number Theory. ISSN
1937-0652 (print). Mathematical Science Publishers, Berkeley, CA, USA.
US$180/yr (print and electronic),
US$120/yr (electronic only). First
issue 2007.
Annals of Applied Statistics. ISSN
1932-6157 (print and electronic).
Institute of Mathematical Statistics,
Beechwood, OH, USA. Free of charge,
4 issues/yr. First issue June 2007.
Applicable Analysis and Discrete
Mathematics. ISSN 1452-8630 (electronic). University of Belgrade, Faculty of Electrical Engineering, Belgrade, Yugoslavia. Free of charge/2
issues/yr. First issue 2007.
Applied Mathematical Sciences.
Journal for Theory and Applications.
ISSN 1312-8876 (electronic). Hikari
Ltd., Ruse, Bulgaria. Free of charge.
First papers January 2007.
Applied Mathematics & Information
Sciences. ISSN 1935-0090 (print). Dixie
W Publishing Corporation, Montgomery, AL, USA. Price not listed/3 issues.
First issue January 2007.
Banach Journal of Mathematical
Analysis. An International Electronic
Journal. ISSN 1735-8787 (online).
Banach Mathematical Research Group
(BMRG), Mashhad, Iran. Free of charge.
First issue 2007.
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B. E. Journal of Theoretical Economics. ISSN 1935-1704 (electronic).
Berkeley Electronic Press, Berkeley,
CA, USA. US$300/yr/1 updated issue.
First online issue 2007; content since
2001 available.
Bulletin of Statistics & Economics. ISSN 0973-7033 (online). Centre
for Environment, Social & Economic
Research, Roorkee, India. US$100/2
issues/yr. First issue 2007.
Communications in Number Theory
and Physics. ISSN 1931-4523 (print),
1931-4531 (online). International
Press, Somerville, MA, USA. US$593/4
issues/yr. First issue March 2007.
Complex Analysis and Operator
Theory. ISSN 1661-6254 (print), ISSN
1661-8262 (electronic). BirkhäuserVerlag, Basel, Switzerland. US$282/4
issues/yr. First issue 2007.
Electronic Journal of Statistics. ISSN
1935-7524 (electronic). Institute of
Mathematical Statistics, Beechwood,
OH, USA. Free of charge. First articles
2007.
Foundations and Trends® in Stochastic Systems. ISSN 1551-3106
(print), 1551-3092 (online). Now
Publishers Inc., Hanover, MA, USA.
US$315/yr. First issue 2007.
IET Control Theory & Applications.
(formerly IEE Proceedings Control
Theory & Applications) ISSN 17518644 (print), 1751-8652 (online). Institution of Engineering and Technology (IET), Stevenage, UK. US$1190/6
issues/yr. First issue 2007.
International eJournal of Engineering Mathematics: Theory and
Application. International eJournal
Publications, Zagazig, Egypt. Price to
be announced June 2007.
International Electronic Journal of
Algebra. ISSN 1306-6048 (electronic).
International Electronic Journal of Algebra, Ankara, Turkey. Free of charge.
First papers 2007.
International Journal of Algebra.
ISSN 1312-8868 (print and electronic).
Hikari Ltd., Ruse, Bulgaria. Free of
charge. First papers 2007.
International Journal of Mathematical Analysis. ISSN 1312-8876
(print and electronic). Hikari Ltd.,
Ruse, Bulgaria. Free of charge. First
papers 2007.
International Journal of Mathematical Modeling, Simulation and
Applications (IJMMSA). ISSN 0973726

8355. Located at Birla Institute of
Technology, Ranchi, India. Price not
listed. 4 issues/yr. First issue November 2007.
International Mathematical Forum.
ISSN 1312-7594 (print and electronic).
Hikari Ltd., Ruse, Bulgaria. Free of
charge. First papers 2007.
Journal of Biological Dynamics.
ISSN 1751-3758 (paper), 1751-3766
(online). Taylor & Francis Ltd., Abingdon, UK. US$360/4 issues/yr. First
issue 2007.
Journal of Generalized Lie Theory and Applications. ISSN 17365279, E-ISSN 1736-4337. Astralgo
Science. Electronic. [URL changed
from http://www.jglta.org/ to
http://www.jglta.astralgo.eu/
in October]
Journal of Ill-Posed and Inverse
Problems. ISSN 0928-0219 (print),
1569-3945 (online). Now published
by Walter de Gruyter GmbH & Co.
KG, Berlin, Germany. 1336/yr/9
issues. Previously 14 volumes with
Brill Academic.
Journal of Mathematical Cryptology. ISSN 1862-2976 (print); ISSN
1862-2984 (online). Walter de Gruyter
GmbH & Co. KG. Print only or online only 288.00/yr. Print + online
312.00/yr.
Journal of Mathematical Inequalities (print and electronic). Element
Publishing House, Zagreb, Croatia.
140/4 issues/yr. First issue 2007.
Journal of Mathematics & Music.
Mathematical and Computational Approaches to Music Theory, Analysis,
Composition and Performance. ISSN
1745-9745 (electronic), 1745-9737
(paper). Taylor & Francis, London,
UK. US$198/3 issues/yr. First issue
2007.
Journal of Nonlinear Functional
Analysis and Differential Equations.
ISSN 0973-5224 (print). Serials Publications, New Delhi, India. US$150/
2 issues/yr. First issue 2007.
Logic and Analysis. ISSN 18633617. Springer-Verlag, Vienna, Austria.
US$262/yr. First issue 2007.
Logica Universalis. ISSN1661-8297
(print), ISSN 1661-8300 (electronic).
Birkhäuser-Verlag, Basel, Switzerland. US$267/2 issues/yr. First issue
2007.
Operators and Matrices. ISSN 0973421X (print and electronic). Publishing
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House ELEMENT, Zagreb, Croatia.
200/4 issues/yr. First issue 2007.
Random Operators and Stochastic
Equations. ISSN 0926-6364 (print),
1569-397X (online). Now published
by Walter de Gruyter GmbH & Co. KG,
Berlin, Germany. 898/4 issues/yr.
Previously with Brill Academic.
Serdica Journal of Computing. ISSN
1312-6555. Bulgarian Academy of Sciences, Institute of Mathematics and
Informatics, Sofia. 96/4 issues/yr.
First issue 2007.
TEST. ISSN 1133-0686 (print), 18638260 (electronic). Now published by
Springer, Berlin, Germany. US$250/
3 issues/yr. Previously from Sociedad
Española de Stadística e Investigación
Operativa, Madrid, Spain.

Book List
The Book List highlights books that
have mathematical themes and are
aimed at a broad audience potentially
including mathematicians, students,
and the general public. When a book
has been reviewed in the Notices, a
reference is given to the review. Generally the list will contain only books
published within the last two years,
though exceptions may be made in
cases where current events (e.g., the
death of a prominent mathematician,
coverage of a certain piece of mathematics in the news) warrant drawing
readers’ attention to older books. Suggestions for books to include on the list
may be sent to notices-booklist@
ams.org.
*Added to “Book List” since the
list’s last appearance.
Alfred Tarski: Life and Logic, by
Anita Burdman Feferman and Solomon Feferman. Cambridge University Press, October 2004. ISBN 0521-80240-7. (Reviewed September
2007.)
Amongst Mathematicians: Teaching and Learning Mathematics at
University Level, by Elena Nardi.
Springer, November 2007. ISBN-13:
978-0-387-37141-2.
*The Archimedes Codex: How a
Medieval Prayer Book Is Revealing the
True Genius of Antiquity’s Greatest
Scientist, by Reviel Netz and William
Noel. Da Capo Press, October 2007.
ISBN-13: 978-0-3068-1580-5.
The Artist and the Mathematician:
The Story of Nicolas Bourbaki, the
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Genius Mathematician Who Never
Existed, by Amir D. Aczel. Thunder’s
Mouth Press, August 2006. ISBN
1-560-25931-0. (Reviewed October
2007.)
Benjamin Franklin’s Numbers: An
Unsung Mathematical Odyssey, by
Paul C. Pasles. Princeton University
Press, October 2007. ISBN-13: 9780-69112-956-3.
Bourbaki, a Secret Society of Mathematicians, by Maurice Mashaal. AMS,
June 2006. ISBN 0-8218-3967-5. (Reviewed October 2007.)
The Calculus Wars: Newton, Leibniz, and the Greatest Mathematical
Clash of All Time, by Jason Socrates
Bardi. Thunder’s Mouth Press, April
2007. ISBN-13: 978-1-56025-992-3.
A Certain Ambiguity: A Mathematical Novel, by Gaurav Suri and Hartosh
Singh Bal. Princeton University Press,
June 2007. ISBN-13: 978-0-691-127095. (Reviewed February 2008.)
Descartes: A Biography, by Desmond
Clarke. Cambridge University Press,
March 2006. ISBN 0-521-82301-3. (Reviewed January 2008.)
*Discovering Patterns in Mathematics and Poetry, by Marcia Birken and
Anne C. Coon. Rodopi, February 2008.
ISBN-13: 978-9-0420-2370-3.
Does Measurement Measure Up?:
How Numbers Reveal and Conceal the
Truth, by John Henshaw. Johns Hopkins
University Press, March 2006. ISBN-13:
978-0-8018-8375-0.
Ernst Zermelo: An Approach to
His Life and Work, by Heinz-Dieter
Ebbinghaus. Springer, April 2007.
ISBN-13: 978-3-540-49551-2.
Flatland—The Movie: A Journey of
Many Dimensions. Flatworld Productions, 2007. Special Educator Edition
DVD, http://store.flatlandthemovie.
com. (Reviewed November 2007.)
Fly Me to the Moon: An Insider’s
Guide to the New Science of Space
Travel, by Edward Belbruno. Prince
ton University Press, January 2007.
ISBN-13: 978-0-691-12822-1. (Reviewed April 2008.)
The Great π/e Debate: Which Is the
Better Number?, DVD by Colin Adams
and Thomas Garrity. Mathematical
Association of America, 2007. ISBN
0-88385-900-9.
Group Theory in the Bedroom, and
Other Mathematical Diversions, by
June/July 2008

Brian Hayes. Hill and Wang, April 2008.
ISBN-13: 978-0-8090-521-96.
A History of Abstract Algebra, by
Israel Kleiner. Birkhäuser, October
2007. ISBN-13: 978-0-8176-4684-4.
How Mathematicians Think: Using
Ambiguity, Contradiction, and Paradox to Create Mathematics, by William
Byers. Princeton University Press, May
2007. ISBN-13: 978-0-6911-2738-5.
(Reviewed December 2007.)
How Round Is Your Circle, by John
Bryant and Chris Sangwin. Princeton
University Press, January 2008. ISBN13: 978-0-6911-311-84.
I Am a Strange Loop, by Douglas R.
Hofstadter. Basic Books, March 2007.
ISBN-13: 978-0-46503-078-1. (Reviewed
August 2007.)
The Indian Clerk, by David Leavitt.
Bloomsbury USA, September 2007.
ISBN-13: 978-1-5969-1040-9.
An Introduction to Gödel’s Theorems, by Peter Smith. Cambridge University Press, August 2007. ISBN-13:
978-0-52167-453-9.
Irreligion: A Mathematician Explains Why the Arguments for God
Just Don’t Add Up, by John Allen Paulos. Hill and Wang, December 2007.
ISBN-13: 978-0-8090-591-95.
Karl Pearson: The Scientific Life
in a Statistical Age, by Theodore M.
Porter. Princeton University Press,
(new edition) December 2005. ISBN13: 978-0-69112-635-7. (Reviewed
December 2007.)
The Legacy of Mario Pieri in Geometry and Arithmetic, by Elena Anne
Marchisotto and James T. Smith.
Birkhäuser, May 2007. ISBN-13: 9780-8176-3210-6.
Leonhard Euler, a Man to Be Reckoned With, by Andreas K. Heyne and
Alice K. Heyne. Birkhäuser, 2007. ISBN13: 978-3-7643-8332-9. (Reviewed
March 2008.)
Making Mathematics Work with
Needlework: Ten Papers and Ten
Projects, edited by Sarah-Marie Belcastro and Carolyn Yackel. A K Peters, September 2007. ISBN-13: 9781-56881-331-8.
The Math behind the Music, by
Leon Harkleroad. Cambridge University Press, August 2006. ISBN-13: 9780-521-00935-5.
Math Doesn’t Suck: How to Survive
Middle-School Math without Losing
Your Mind or Breaking a Nail, by
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Danica McKellar. Hudson Street Press,
August 2007. ISBN-13: 978-1-59463039-2.
Mathematical Mind-Benders, by
Peter Winkler. A K Peters, August
2007. ISBN-13: 978-1-5688-1336-3.
The Mathematician’s Brain, by
David Ruelle. Princeton University
Press, July 2007. ISBN-13: 978-0-69112982-2.
Mathematics at Berkeley: A History,
by Calvin C. Moore. A K Peters, February
2007. ISBN-13: 978-1-5688-130-28.
*Measuring the World, by Daniel
Kehlmann. Pantheon, November 2006.
ISBN 0-375-42446-6. (Reviewed in this
issue.)
The Millennium Prize Problems,
edited by James Carlson, Arthur Jaffe,
and Andrew Wiles. AMS, June 2006.
ISBN-13: 978-0-8218-3679-8.
The Mind of the Mathematician, by
Michael Fitzgerald and Ioan James.
Johns Hopkins University Press, May
2007. ISBN-13: 978-0-8018-8587-7.
More Mathematical Astronomy
Morsels, by Jean Meeus. WillmannBell, 2002. ISBN 0-943396-743.
More Sex Is Safer Sex: The Unconventional Wisdom of Economics, by
Steven E. Landsburg. Free Press, April
2007. ISBN-13: 978-1-416-53221-7.
(Reviewed in this issue.)
Mr. Hopkins’ Men: Cambridge Reform and British Mathematics in the
19th Century, by Alex D. D. Craik.
Springer, February 2007. ISBN-13:
978-1-8480-0132-9.
Music and Probability, by David
Temperley. MIT Press, January 2007.
ISBN-13: 978-0-262-20166-7.
Music: A Mathematical Offering, by
David J. Benson. Cambridge University Press, December 2006. ISBN-13:
978-0-521-61999-8.
New Theories of Everything, by
John D. Barrow. Oxford University
Press, July 2007. ISBN-13: 978-0-19280721-2.
*Number Story: From Counting to
Cryptography, by Peter M. Higgins.
Springer, February 2008. ISBN-13:
978-1-8480-0000-1
The Numbers behind NUMB3RS:
Solving Crime with Mathematics, by
Keith Devlin and Gary Lorden. Plume,
August 2007. ISBN-13: 978-0-45228857-7.
Perfect Figures: The Lore of Numbers and How We Learned to Count, by
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Bunny Crumpacker. Thomas Dunne
Books, August 2007. ISBN-13: 978-03123-6005-4.
The Poincaré Conjecture: In Search
of the Shape of the Universe, by Donal
O’Shea. Walker, March 2007. ISBN-13:
978-0-8027-1532-6. (Reviewed January 2008.)
Poincaré’s Prize: The Hundred-Year
Quest to Solve One of Math’s Greatest Puzzles, by George Szpiro. Dutton
Adult, June 2007. ISBN-13: 978-0-52595024-0. (Reviewed January 2008.)
The Presidential Election Game, by
Steven J. Brams. A K Peters, December
2007. ISBN-13: 978-1-5688-134-86.
The Probability of God: A Simple
Calculation That Proves the Ultimate
Truth, by Stephen D. Unwin. Three
Rivers Press (October 26, 2004). ISBN13: 978-1-4000-5478-7. (Reviewed
February 2008.)
The Pythagorean Theorem: A 4000Year History, by Eli Maor. Princeton
University Press, May 2007. ISBN-13:
978-0-69112-526-8.
*Random Curves: Journeys of
a Mathematician, by Neal Koblitz.
Springer, December 2007. ISBN-13:
978-3-5407-4077-3.
Solving Mathematical Problems: A
Personal Perspective, by Terence Tao.
Oxford University Press, September
2006. ISBN-13: 978-0-199-20560-8.
Super Crunchers: Why Thinkingby-Numbers Is the New Way to Be
Smart, by Ian Ayres. Bantam, August
2007. ISBN-13: 978-0-5538-054-06.
Superior Beings: If They Exist, How
Would We Know? Game-Theoretic Im
plications of Omnipotence, Omniscience,
Immortality, and Incomprehensibility,
by Steven Brams. Springer, second
edition, November 2007. ISBN-13: 9780-387-48065-7. (Reviewed February
2008.)
*The Symmetries of Things, by
John H. Conway, Heidi Burgiel, and
Chaim Goodman-Strauss. A K Peters,
May 2008. ISBN-13: 978-1-5688-1220-5.
*Symmetry: A Journey into the Patterns of Nature, by Marcus du Sautoy.
Harper, March 2008. ISBN-13: 978-00607-8940-4.
Thinking about Gödel and Turing:
Essays on Complexity, 1970–2007, by
Gregory J. Chaitin. World Scientific,
August 2007. ISBN-13: 978-9-81270895-3.
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The Triumph of Numbers: How
Counting Shaped Modern Life, by
I. B. Cohen. W. W. Norton, July 2006.
ISBN-13: 978-0-393-32870-7. (Reviewed December 2007.)
The Trouble with Physics: The Rise
of String Theory, the Fall of a Science,
and What Comes Next, by Lee Smolin.
Joseph Henry Press, October 2006.
ISBN 0-309-10192-1. (Reviewed September 2007.)
Unknown Quantity: A Real and
Imaginary History of Algebra, by John
Derbyshire. Joseph Henry Press, May
2006. ISBN 0-309-09657-X. (Reviewed
May 2008.)
Useless Arithmetic: Why Environmental Scientists Can’t Predict the
Future, by Orrin Pilkey and Linda
Pilkey-Jarvis. Columbia University
Press, February 2007. ISBN 0-23113212-3. (Reviewed April 2008.)
The Volterra Chronicles: The Life
and Times of an Extraordinary Mathematician, by Judith R. Goodstein. AMS,
February 2007. ISBN-13: 978-0-82183969-0. (Reviewed March 2008.)
A World Without Time: The Forgotten Legacy of Gödel and Einstein, by
Palle Yourgrau. Basic Books, January
2005. ISBN 0-465-09293-4. (Reviewed
August 2007.)
You Failed Your Math Test, Com
rade Einstein: Adventures and Mis
adventures of Young Mathematicians,
or Test Your Skills in Almost Recreational Mathematics, edited by M.
Shifman. World Scientific, June 2005.
ISBN-13: 978-9-8125-6279-1.
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Mathematics Calendar
Please submit conference information for the Mathematics
Calendar through the Mathematics Calendar submission form
at http://www.ams.org/cgi-bin/mathcal-submit.pl.
The most comprehensive and up-to-date Mathematics Calendar
information is available on the AMS website at
http://www.ams.org/mathcal/.

June 2008
* 1–3 Applied Mathematics, Simulation, Modeling 2008, Marathon
Beach, Attica, Greece.
Information:
http://www.naun.org/conferences/2008/asm/
index.html; email: thomas2008k@gmail.com.
* 1–3 Circuits, Systems, and Signals 2008, Marathon Beach, Attica,
Greece.
Information:
http://www.naun.org/conferences/2008/css/
index.html; email: thomas2008k@gmail.com.
* 1–3 Communications and Information Technology 2008, Marathon
Beach, Attica, Greece.
Information:
http://www.naun.org/conferences/2008/cit/
index.html; email: thomas2008k@gmail.com.
* 1–7 Methods of Logic in Mathematics, The Euler International
Mathematical Institute, Saint-Petersburg, Russia.
Description: This is the ﬁfth meeting in a series of meetings which
take place every summer in the Euler International Mathematical
Institute in St. Petersburg. The invited talks of conference will
present recent development in mathematical logic and its interactions with other areas of mathematics, esp. number theory, algebra,
etc. There will be two tutorial talks which will focus on the current
research interests of logic groups in Vienna and St. Petersburg.
Information: email: mlm@imi.ras.ru; http://www.pdmi.ras.ru/
EIMI/2008/MLM/.

This section contains announcements of meetings and conferences
of interest to some segment of the mathematical public, including ad
hoc, local, or regional meetings, and meetings and symposia devoted
to specialized topics, as well as announcements of regularly scheduled
meetings of national or international mathematical organizations. A
complete list of meetings of the Society can be found on the last page of
each issue.
An announcement will be published in the Notices if it contains a call
for papers and speciﬁes the place, date, subject (when applicable), and
the speakers; a second announcement will be published only if there
are changes or necessary additional information. Once an announcement
has appeared, the event will be brieﬂy noted in every third issue until
it has been held and a reference will be given in parentheses to the
month, year, and page of the issue in which the complete information
appeared. Asterisks (*) mark those announcements containing new or
revised information.
In general, announcements of meetings and conferences held in North
America carry only the date, title of meeting, place of meeting, names of
speakers (or sometimes a general statement on the program), deadlines
for abstracts or contributed papers, and source of further information.
Meetings held outside the North American area may carry more detailed
information. In any case, if there is any application deadline with
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1–7 ULTRAMATH 2008 Applications of Ultraﬁlters and Ultraproducts in Mathematics, Pisa, Italy. (Apr. 2008, p. 523)
* 2–5 Knot concordance: Fifty Years since Fox and Milnor, Brandeis
University, Waltham, Mass.
Description: Fifty years ago, in a 1957 research announcement
for the summer AMS meeting, R. H. Fox and J. Milnor, began their
inﬂuential collaboration with the title, “Singularities of 2-spheres in
4-space and equivalence of knots.” Here they introduced the seminal
idea that the concordance class of the link of a singularity obstructs
its removal. Both concordance of knots, and the motivating goal
of understanding singularities remain central to topology and
algebraic geometry. A conference is being held to bring together a
variety of researchers and students in geometric topology whose
work connects to this fundamental idea. The conference will also
honor the memory of Jerry Levine, a pioneer and key contributor
to the ﬁeld.
Financial Support: We anticipate ﬁnancial support from the NSF,
and in particular expect to offer partial support to recent Ph.D.s and
graduate students. To request support, please click the appropriate
box on the registration page.
Information: email: ruberman@brandeis.edu; http://www.math.
brandeis.edu/knot-conference.html.
* 2–6 Berkeley Workshop on Representation Theory, Geometry
and Combinatorics, University of California, Berkeley, California.
Description: The program will feature lecture series by David
Hernandez (CNRS, Versailles), Mark Shimozono (Virginia Tech).
There will also be one-hour talks by other participants, and time
respect to participation in the meeting, this fact should be noted.
All communications on meetings and conferences in the mathematical
sciences should be sent to the Editor of the Notices in care of the American
Mathematical Society in Providence or electronically to notices@ams.org
or mathcal@ams.org.
In order to allow participants to arrange their travel plans, organizers of
meetings are urged to submit information for these listings early enough
to allow them to appear in more than one issue of the Notices prior to
the meeting in question. To achieve this, listings should be received in
Providence eight 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/July, 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
information 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 the AMS website on the
World Wide Web. To access the AMS website, use the URL: http://www.
ams.org/.
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reserved for discussion. We intend that lectures and talks should
be at a level accessible to graduate students and postdocs, whom
we especially encourage to attend and speak. Registration is free
and some travel support is available — please see the workshop
webpage for more information: http://math.berkeley.edu/~
mhaiman/workshop-2008/.
* 2–6 Conference on Ricci curvature and complex geometry,
Institut Henri Poincare, Paris, France.
Description: This conference is part of the IHP trimester on Ricci
curvature and Ricci ﬂow.
Topics: Include Kahler-Einsten metrics, Kahler-Ricci ﬂow and
Kahler metrics of constant scalar curvature. Another topic will
be the notion of Ricci curvature for metric-measure spaces. Some
ﬁnancial support may be available for attendees.
Information: For further information, write to: ricci@ihp.jussieu.
http://www.ihp.jussieu.fr/ceb/Trimestres/T08-2/C2/
fr;
index.html.

2–6 International conference on linear preservers and operator
theory, Faculté des Sciences, Université Moulay Ismaı̈l, Meknès,
Morocco. (Apr. 2008, p. 523)
* 2–6 Number Fields, Lattices and Curves, Cetraro, Italy.
Description: Announcement FP6 Research and Training Network
Meeting (GTEM Galois Theory and Explicit Methods) Instructional
workshop “Number ﬁelds, Lattices and Curves”.
Topics: Arakelov class groups, curves over ﬁnite ﬁelds, lattices,
sphere packing, Buchmann’s algorithm, Euclidean number ﬁelds.
Information: http://www.mat.uniroma2.it/~eal/gtem.html.

2–7 Workshop on Mathematical Aspects of Quantum Chaos,
Centre de recherches mathématiques, Université de Montréal,
Montréal, Québec, Canada.
2–13 Motives, Quantum Field Theory, and Pseudodifferential
Operators, Boston University, Boston, Massachusetts. (Apr. 2008,
p. 523)
* 3–6 Annual International Conference DIFFRACTION DAYS’ 08,
The Steklov Mathematical Institute, St. Petersburg, Russia.
Description: The “Days on Diffraction” have been held since the
late 1960’s. Originally these were one-day seminars summing up the
results of the famous Leningrad Diffraction Theory School headed
by V. A. Fock and V. I. Smirnov. The “Days on Diffraction-2008”
will be the four-day conference, parallel concurrent sessions will
be organized, each presentation of 15 or 30 minutes (total amount
of presentations is expected to exceed 100). The last day of the
conference will be devoted to the plenary sessions (consisting of
40-50 minutes lectures) and to the poster presentations.
Information: email: dd08@pdmi.ras.ru; http://math.nw.ru/
dd08/.

3–6 Chaotic Modeling and Simulation International Conference (CHAOS2008), MAICh (Mediterranean Agronomic Institute
of Chania) Conference Centre, Chania, Crete, Greece. (Feb. 2008,
p. 306)
4–7 First Joint International Meeting with the Sociedade
Brasileira de Matematica, Instituto Nacional de Matematica Pura
e Aplicada (IMPA), Rio de Janeiro, Brazil. (Jun/Jul 2007, p. 784)
5–6 Mini-Workshop: Entropies and Optimal Transport in Quantum Mechanics, Institute for Pure and Applied Mathematics (IPAM),
UCLA, Los Angeles, California. (Apr. 2008, p. 523)
6–10 International Conference on Discrete Mathematics-ICDM
2008, University of Mysore, Mysore, India. (Dec. 2007, p. 1534)
6–11 Tenth International Conference on Geometry, Integrability
and Quantization, Varna, Bulgaria. (Mar. 2008, p. 409)
* 7–8 Non-commutative constructions in arithmetic and geometry,
University College, London, London, United Kingdom.
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Description: At this point, there are a few inter-related research
programs in arithmetic and geometry where the theme of noncommutativity plays an important role. This meeting brings together
a small number of experts who will deliver expository lectures of
90 minute duration, addressed to each other and to whomever else
is interested.
Information: email: minhyong.kim@ucl.ac.uk; http://www.ucl.
ac.uk/~ucahmki/ncc.html.

8–14 34th International Conference “Applications of Mathematics in Engineering and Economics” (AMEE’08), The Black Sea
resort of Sozopol, Bulgaria. (Feb. 2008, p. 306)
8–14 Reconnect Conference 2008, DyDAn Center, Rutgers University, Piscataway, New Jersey. (May 2008, p. 631)
9–12 International Cryptology Workshop and Conference 2008
(Cryptology2008), Putra World Trade Center (PWTC), Kuala Lumpur,
Malaysia. (Jan. 2008, p. 76)
9–13 Educational Week on Noncommutative Integration, Leiden
University, Leiden, Netherlands. (May 2008, p. 631)
9–13 Free Boundary Problems, Theory and Applications, 2008,
KTH, Stockholm, Sweden. (Dec. 2007, p. 1534)
* 9–13 Hot Topics: Contact Structures, Dynamics and the SeibergWitten Equations in Dimension 3, Mathematical Sciences Research
Institute, Berkeley, California.
Description: This workshop will concentrate on recently discovered
relationships between Seiberg-Witten theory and contact geometry
on 3-dimensional manifolds. One consequence of these relationships is a proof of the Weinstein conjecture in dimension 3. Another
is an isomorphism between the Seiberg-Witten Floer (co)homology
and embedded contact homology, the latter a form of Floer homology that was deﬁned by Michael Hutchings. The overarching plan
is to introduce the salient features of both the contact geometry
side of the story and the Seiberg-Witten side, and then discuss how
they are related.
Information:
http://www.msri.org/calendar/workshops/
WorkshopInfo/461/show_workshop.

9–13 12th International Conference on Hyperbolic Problems:
Theory, Numerics, Applications, University of Maryland, College
Park, Maryland. (Jun/Jul 2007, p. 784)
9–13 FVCA5 5th International Symposium on Finite Volumes
for Complex Applications Problems and Perspectives, Aussois,
Savoiee, France. (Dec. 2007, p. 1534)
9–14 II International Summer School on Geometry, Mechanics
and Control, La Palma (Canary Islands), Spain. (Apr. 2008, p. 523)
9–19 Advances in Set-Theoretic Topology: Conference in Honour
of Tsugunori Nogura on his 60th Birthday, Centre for Scientiﬁc
Culture “Ettore Majorana”, Erice, Sicily, Italy. (Jun/Jul 2007, p. 784)
* 9–20 GTEM/TUBITAK Summer School: Geometry and Arithmetic
of Moduli Spaces of Coverings, Galatasaray University, Department
of Mathematics, Ciragan Cad. No. 36, 34357 Istanbul, Turkey.
Description: This is a reserach-oriented advanced summer school
on Hurwitz stacks, groups actions on stacks, algebraic fundamental
groups of schemes and stacks, Galois action on the Teichmüller
tower, proﬁnite Teichmüller theory, rational points on Hurwitz
spaces, and Modular Towers. A solid knowledge of basic algebraic
geometry and topological fundamental groups is necessary for
participation. A knowledge of moduli spaces of Riemann surfaces,
mapping class groups, proﬁnite groups will be helpful, but not
necessary. On the other hand, lecturers will be asked to make an
effort to make their expositions clear and understandable, and
indicate research directions.
Information: email: celalcem@gmail.com; http://math.gsu.edu.
tr/GAMSC/index.htm.
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9–20 Parallel Numerical Methods for Partial Differential Equations, University of Wyoming, Laramie, Wyoming. (Dec. 2007,
p. 1534)
9–20 Symmetry and Integrability of Difference Equations, Université de Montréal, Québec, Canada. (May 2008, p. 631)
10–14 Summer Symposium in Real Analysis XXXII, Chicago State
University, Chicago, Illinois. (Feb. 2008, p. 306)
11–15 3rd Conference on Analysis and Probability on Fractals,
Cornell University, Ithaca, New York. (Apr. 2008, p. 523)
13–16 8Th International Confernce of Computational and Mathematical Methods in Science and Engeneering CMMSE-2008,
Hotel Melia Galua, Manga del Mar Menor, Murcia, Spain. (Apr. 2008,
p. 524)
14–28 International Summer School on Modelling and Optimization in Micro- and Nano-Electronics - MOMINE’08, Conference
Centre Baia Samuele, Ragusa, Sicily, Italy. (May 2008, p. 631)
15–22 ESF-MSHE-PAN Conference on Operator Theory, Analysis
and Mathematical Physics, Mathematical Research and Conference
Center, Bêdlewo, Poland. (May 2008, p. 631)
15–24 CIMPA Summer School Nonlinear Analysis and Geometric PDE, The Conference Centre of Yerevan State University,
Tsaghkadzor, Armenia. (Apr. 2008, p. 524)
15–28 Aspects of Moduli, de Giorgi Center; Scuola Normale
Superiore, Pisa, Italy. (Feb. 2008, p. 306)
16–19 SIAM Conference on Discrete Mathematics, University of
Vermont, Burlington, Vermont. (Jan. 2008, p. 76)
* 16–20 11th Rhine Workshop on Computer Algebra, Grand Hotel
Bellavista, Levico Terme, Trento, Italy.
Scientiﬁc Organizers: A. Caranti (Trento), J. Draisma (Eindhoven),
B. Eick (Braunschweig), W. de Graaf (Trento), J. Schicho (Linz), T.
Theobald (Frankfurt). Main lecturers: L. Bartholdi (Lausanne), A.
Elashvili (Tbilisi), H. Hauser (Wien), G. Ivanyos (Budapest), M. Kreuzer
(Passau), L. Ronyai (Budapest), C. Schneider (Budapest).
Deadline for registration: May 15, 2008
Information: email: michelet@science.unitn.it; http://science.
unitn.it/~degraaf/rwca.html.

16–20 15th Conference of the International Linear Algebra
Society, Westin Resort and Spa, Cancun, Mexico. (May 2008, p. 631)
16–20 Conference on vector bundles in honour of S. Ramanan
(on the occassion of his 70th birthday), Miraﬂores de la Sierra,
Madrid, Spain. (Mar. 2008, p. 409)
16–21 International Scientiﬁc Conference: “Differential Equations, Theory of Functions and their Applications” dedicated to
70th birthday of academician of NAS of Ukraine A. M. Samoilenko,
Tavriyskiy State Agrotechnological Universit, Melitopol, Ukraine.
(Mar. 2008, p. 409)
16–22 CRM-CIM Workshop GAP VI: Workshop on Geometry
and Physics, Universitat Politènica de Catalunya, Barcelona, Spain.
(Dec. 2007, p. 1535)
17–20 4th Croatian Mathematical Congress, Department of
Mathematics, University of Osijek, Osijek, Croatia. (Jun/Jul 2007,
p. 784)
17–22 Differential Equations and Topology, Lomonosov Moscow
State University, Moscow, Russia. (Nov. 2007, p. 1404)
* 18–20 Imaging Microstructures: Mathematical and Computational Challenges, Institut Henri Poincaré, Paris, France.
Description: Mathematical sciences can be critical to certain areas
of imaging. The problems that appear in imaging pose signiﬁcant
challenges to our community. The methods involved come from a
wide range of areas of pure and applied mathematics ranging from
potential theory to PDEs, to scattering theory, to complex analysis,
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to numerical methods. The aim of this workshop is to merge our
expertise and to direct interest towards challenging issues such as
robust algorithms for imaging defects in composite materials, the
mathematics of invisibility or the mathematics of super-resolution.
Information: http://www.ihp.jussieu.fr/; http://www.cmap.
polytechnique.fr/~ammari/workshop08.html;
email: habib.ammari@polytechnique.fr;

18–21 Conference on Algebra and its Applications, in honor of S.
K. Jain’s 70th birthday, Ohio University, Athens, Ohio. (Nov. 2007,
p. 1404)
20–21 Financial & Economic Engineering Symposium, National
School of Applied Sciences, Agadir, Morocco. (Mar. 2008, p. 410)
22–27 2008 USENIX Annual Technical Conference (USENIX ’08),
Sheraton Boston Hotel, 39 Dalton Street, Boston, Massachusetts
(Mar. 2008, p. 410)
* 22–27 CR Geometry and PDE’s - III, Grand Hotel Bellavista, Levico
Terme, Trento, Italy.
Scientiﬁc organizers: D. Zaitsev (Dublin) and G. Zampieri (Padova).
Conﬁrmed Participants: M. Agranovsky (Ramat Gan), L. Baracco
(Padova), V. Beloshapka (Moscow), S. Berhanu (Philadelphia), L.
Boutet de Monvel (Paris VI), A. Bove (Bologna), F. Bracci (Roma II),
F. Colombini (Pisa), P. Cordaro (Sao Paulo), J. D’Angelo (UrbanaChampaign), D. Del Santo (Trieste), P. Dolbeault (Paris), P.F. Ebenfelt
(San Diego), G. Fels (Darmstadt), F. Forstneric (Ljubljana), L. Geatti
(Roma II), J. Globevnik (Ljubljana), C.-K. Han (Seoul), N. Hanges
(New York), C.D. Hill (Stony Brook), J. Hounie (Sao Carlos), A. Isaev
(Canberra), S. Ivashkovich (Lille), K.-T. Kim (Pohang), S.-Y. Kim
(Seoul), H.-M. Maire (Geneve), M. Nacinovich (Roma), A. Parmeggiani
(Bologna), M. Peloso (Torino), J.P. Rosay (Madison), G. Schmalz
(Armidale), N. Shcherbina (Wuppertal), A. Spiro (Camerino), L.
Stolovitch, D. Tartakoff (Chicago), G. Tomassini (Pisa), S.M. Webster
(Chicago).
Deadline for registration: May 15, 2008.
Information: email: michelet@science.unitn.it; http://science.
unitn.it/cirm/AnnCR2008.html.

22–August 22 Research in Industrial Projects for Students
(RIPS), Institute for Pure and Applied Mathematics (IPAM), UCLA,
Los Angeles, California. (Feb. 2008, p. 306)
22–28 Combinatorics 2008, Costermano, Verona, Italy. (Sept. 2007,
p. 1075)
22–28 Symmetries and Integrability of Difference Equations/
SIDE8, SIDE 8 will take place at Hotel Mont-Gabriel, in Ste-Adèle,
Québec, Canada. (The Laurentian area near Montréal). (Jan. 2008,
p. 76)
22–29 46th International Symposium on Functional Equations,
Opava–Hradec and Moravici, Czech Republic. (Jan. 2008, p. 77)
23–27 Conference on Differential and Difference Equations and
Applications 2008(CDDEA 2008), Strečno (close to Žilina), Slovak
Republic. (Feb. 2008, p. 306)
* 23–27 Conference on Ricci ﬂow and related topics, Institut Henri
Poincare, Paris, France.
Description: This conference is part of the IHP trimester on Ricci
curvature and Ricci ﬂow. It will be devoted to recent advances in
Ricci ﬂow, along with related subjects. Some ﬁnancial support for
attendees may be available.
Information: ricci@ihp.jussieu.fr; http://www.ihp.jussieu.
fr/ceb/Trimestres/T08-2/C3/index.html.

23–27 Differential Equations and Applications to Mathematical
Biology, Le Havre, France. (May 2008, p. 632)
23–27 First Iberoamerican Meeting on Geometry, Mechanics,
and Control, Santiago de Compostela, Spain. (Apr. 2008, p. 524)
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23–27 20th International Conference on “Formal Power Series
and Algebraic Combinatorics”, Valparaiso, Chile. (Mar. 2008,
p. 410)
23–27 Hermitian Symmetric Spaces, Jordan Algebras and Related
Problems, CIRM Luminy, Marseille, France. (Jun/Jul 2007, p. 784)
23–27 Homotopical Group Theory and Topological Algebraic
Geometry, Max Planck Institute for Mathematics, Bonn, Germany.
(Oct. 2007, p. 1190)

scientiﬁc And Internet data sets, and to bring together computer scientists, statisticians, mathematicians, and data analysis
practitioners to promote cross-fertilization of ideas.
Organizers: This workshop is organized by Gunnar Carlsson
(Stanford), Michael Mahoney (Yahoo), Lek-Heng Lim (Berkeley), and
Petros Drineas (RPI).
Information: email: lekheng@math.berkeley.edu; http://mmds.
stanford.edu.

* 23–28 17th Summer St. Petersburg Meeting in Mathematical
Analysis, The Euler International Mathematical Institute, St. Petersburg, Russia.
Description: The Summer Meeting in Mathematical Analysis is
annualy held in St. Petersburg. This conference will be dedicated
to the 75th anniversary of Viktor Havin.
Information: email: analysis@pdmi.ras.ru; http://www.pdmi.
ras.ru/EIMI/2008/analysis17/.

* 28–July 2 CMI/MSRI Workshop: Modular Forms and Arithmetic,
Mathematical Sciences Research Institute, Berkeley, California.
Description: This conference, jointly funded by MSRI and the
Clay Mathematics Institute, will bring together researchers on
many aspects of the arithmetic applications of modular (and
automorphic) forms. This is currently a very broad and very active
subject. Our intention is to encourage interaction between those
working in different sub-disciplines. To this end it is hoped to
limit lectures to 4 hours a day, allowing plenty of time for informal
interactions. On Tuesday, July 1, 2008, at 7:00 p.m. there will be a
dinner to honor Ken Ribet on his 60th birthday.
Information:
http://www.msri.org/calendar/workshops/
WorkshopInfo/447/show_workshop.

23–28 2008 Stochastic Networks Conference, Ecole Normale
Supérieure, Paris, France. (Mar. 2008, p. 410)

29–July 4 IWASAWA 2008, Kloster Irsee, Germany. (Jun/Jul 2007,
p. 784)

23–July 18 Clay Mathematics Institute 2008 Summer School
on Evolution Equations, Swiss Federal Institute of Technology,
ETH-Zurich, Switzerland. (Jan. 2008, p. 77)

29–July 4 The 8th Brauer Group Meeting, in honor of Adrian
Wadsworth’s 60th Birthday, Colorado State University’s Pingree
Park Campus and Conference Center, Pingree Park, Colorado.
(Apr. 2008, p. 524)

23–27 Workshop on Geometric Analysis, Elasticity, and PDE on
the 60th Birthday of John Ball, Maxwell Institute and Department of Mathematics, Heriot-Watt University, Edinburgh, Scotland.
(Mar. 2008, p. 410)

23–28 Conference on Moment Maps, Universitat Politènica de
Catalunya, Barcelona, Spain. (Dec. 2007, p. 1535)
24–26 Current Geometry, the IX Edition of the International
Conference on problems and trends of contemporary geometry,
Hotel Oriente, Via Luigi Serio 10, 80069 Vico Equense, Naples, Italy.
(May 2008, p. 632)
* 24–26 Fifth Advanced Course in Operator Theory and Complex
Analysis, University of Seville, Seville, Spain.
Description: A new edition of the Advanced Course in Operator
Theory and Complex Analysis will be held one more time in
Seville on June 2008 with the following three-hours courses:
Kristian Seip – Hardy spaces of Dirichlet series; Johannes Sjöstrand
– Non-self-adjoint differential operators: spectral instability and
random perturbations; Carl Sundberg – Multivariable complex
analytic function theory; Nicholas Young – Complex geometry
via families of operators. Courses and talks will cover topics on
Complex Analysis, Operator Theory, and related areas of Functional
Analysis. Contributed talks related to these topics will also take
place: participants who wish to deliver a short talk please submit
an abstract to the organizers or any of the collaborators at
ceacyto5@eos.us.es.

24–28 Analysis and Geometry in Several Complex Variables,
Mathematics Institute of Romanian Academy (IMAR), Bucharest,
Romania. (Mar. 2008, p. 410)
25–27 ICNPAA 2008: Mathematical Problems in Engineering,
Aerospace and Sciences [Theory, Methods (includes Experimental, Computational) and Applications], University of Genoa, Italy.
(Jun/Jul 2007, p. 784)
25–28 VII Iberoamerican Conference on Topology and its Applications, Valencia, Spain. (Apr. 2008, p. 524)
* 25–28 Workshop on Algorithms for Modern Massive Data Sets
(MMDS 2008), Stanford University, Stanford, California.
Description: The 2008 Workshop on Algorithms for Modern Massive
Data Sets (MMDS 2008) will address algorithmic, mathematical, and
statistical challenges in modern statistical data analysis. The goals
of MMDS 2008 are to explore novel techniques for modeling and
analyzing massive, high-dimensional, and nonlinearly-structured
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30–July 3 Analysis, PDEs and Applications. On the occasion of
the 70th birthday of Vladimir Maz’ya, INDAM (Istituto Nazionale
di Alta Matematcia “Francesco Severi”) - Università degli Studi di
Roma “La Sapienza”, Roma, Italy. (Dec. 2007, p. 1535)
30–July 3 10th International Conference on P-Adic and NonArchimedean Analysis, Michigan State University, East Lansing,
Michigan. (Jan. 2008, p. 77)
30–July 4 ICMI/IASE Study: Statistics Education in School Mathematics: Challenges for Teaching and Teacher Education, ITESM,
Monterrey, Mexico. (Dec. 2006, p. 1381)
30–July 4 The European Consortium of Mathematics in Industry,
University College, London, United Kingdom. (Apr. 2008, p. 524)
30–July 5 HOCAT 2008: Homotopy Structures in Geometry and
Algebra; Derived Categories, Higher Categories, Universitat
Politènica de Catalunya, Barcelona, Spain. (Dec. 2007, p. 1535)
30–July 5 International Conference in Algebraic Geometry, IMAR
Bucharest, Romania. (May 2008, p. 632)
30–July 5 Workshop on Integrable Quantum Systems and
Solvable Statistical Mechanical Models, Centre de recherches
mathématiques, Université de Montréal, Montréal, Québec, Canada.
(Jan. 2008, p. 77)
30–July 25 UA VIGRE: Arizona Summer Program 2008 on Computational Group Theory, Department of Mathematics, University
of Arizona, Tucson, Arizona. (Mar. 2008, p. 411)

July 2008
* 1–4 15th Workshop on Logic, Language, Information and Computation (WoLLIC 2008), School of Mathematical and Computer
Sciences, Heriot-Watt University, Edinburgh, Scotland.
Description: WoLLIC is an annual international forum on interdisciplinary research involving formal logic, computing and programming theory, and natural language and reasoning. Each meeting
includes invited talks and tutorials as well as contributed papers.
Contributions are invited on all pertinent subjects, with particular
interest in cross-disciplinary topics. Typical but not exclusive areas
of interest are: foundations of computing and programming; novel
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computation models and paradigms; broad notions of proof and
belief; formal methods in software and hardware development;
logical approach to natural language and reasoning; logics of programs, actions and resources; foundational aspects of information
organization, search, ﬂow, sharing, and protection.
Sponsors: ASL, IGPL, FoLLI, EATCS, SBC, and SBL.
Information: http://wollic.org/wollic2008; email: ruy@cin.
ufpe.br.

2–4 The 2008 International Conference of Applied and Engineering Mathematics (ICAEM 2008), Imperial College London,
London, United Kingdom. (Nov. 2007, p. 1404)
2–11 S3CM: Soria Summer School on Computational Mathematics: “Algebraic Coding Theory”, Campus “Duques de Soria”,
Universidad de Valladolid, Soria, Spain. (Feb. 2008, p. 306)
3–5 8th Conference on Logic and the Foundations of Game
and Decision Theory (LOFT 2008), Universiteit van Amsterdam,
Amsterdam, The Netherlands. (Feb. 2008, p. 306)
3–8 22nd International Conference on Operator Theory, West
University of Timisoara, Timisoara, Romania. (Jan. 2008, p. 77)
6–19 38th International Probability Summer School, Saint-Flour,
France. (Feb. 2008, p. 306)
7–9 I Latin-American Workshop on Optimization and Control,
Escuela Politécnica Nacional, Quito, Ecuador. (Mar. 2008, p. 411)
7–9 SIAM Conference on Imaging Science (IS08), Town & Country
Resort and Convention Center, San Diego, California. (Nov. 2007,
p. 1405)
7–10 International Conference on Artiﬁcial Intelligence and
Pattern Recognition (AIPR-08), Orlando, Florida. (Apr. 2008, p. 524)
7–10 International Conference on Automation, Robotics and
Control Systems (ARCS-08), Orlando, Florida. (May 2008, p. 632)
7–10 International Conference on Bioinformatics, Computational Biology, Genomics and Chemoinformatics (BCBGC-08),
Orlando, Florida. (May 2008, p. 632)

distributed computing and complexity, rewriting systems, image
analysis, and sensor networks.
Information: email: sanjeevi.krishnan@gmail.com; http://www.
lix.polytechnique.fr/~sanjeevi/atmcs/.

7–11 International Conference on Vertex Operator Algebras
and Related Areas on the Occasion of Geoffrey Mason 60th
Birthday, Department of Mathematics, Illinois State University,
Normal, Illinois. (May 2008, p. 633)
7–11 Poisson 2008: Poisson Geometry in Mathematics and
Physics, Centre Interfacultaire Bernoulli (CIB) EPFL École Polytechnique Fédérale de Lausanne, Switzerland. (Jan. 2008, p. 77)
* 7–11 Set Theory, Topology, and Banach Spaces, Kielce, Poland.
Description: Second international conference devoted to set theory,
topology, and theory of Banach spaces. In the recent years one can
observe increased interaction between some subﬁelds of set theory,
general topology, and functional analysis. Set theory provides new
combinatorial techniques and additional axioms which allows us
to answer otherwise undecidable problems. Functional analysis
provides motivations for new topological concepts. And general
topology provides classical techniques like inverse spectra, Stone
duality, which are succesfully applied in new contexts deﬁned by
problems from Banach space theory. The aim of the conference is
to bring together specialists from these three areas as well as all
researchers and graduate students who want to learn or already
work on the subject.
Information: http://www.pu.kielce.pl/~topoconf/.

7–11 Spring Meeting of the Swiss Mathematical Society: Conference on Complex Analysis 2008–In honour of Linda Rothschild,
University of Fribourg, Switzerland. (Nov. 2007, p. 1405)
7–11 VIII International Colloquium on Differential Geometry
(E. Vidal Abascal Centennial Congress) (Sept. 2007, p. 1076),
Santiago de Compostela, Spain.
7–12 Conference on “Modules and Representation Theory”,
Babes-bolyai University, Cluj-napoca, Romania. (Jan. 2008, p. 77)

7–10 International Conference on Enterprise Information Systems and Web Technologies (EISWT-08), Orlando, Florida. (May
2008, p. 632)

8–11 Algebraic Aspects of Association Schemes and Scheme
Rings, University of Regina, Regina, Saskatchewan, Canada.
(Mar. 2008, p. 411)

7–10 International Conference on High Performance Computing,
Networking and Communication Systems (HPCNCS-08), Orlando,
Florida. (May 2008, p. 632)

8–11 Riemannian Geometry and Applications-RIGA 2008, University Transilvania of Brasov, Brasov, Romania. (Mar. 2008, p. 411)

7–10 International Conference on Software Engineering Theory
and Practice (SETP-08), Orlando, Florida. (May 2008, p. 632)
7–10 International Conference on Theoretical and Mathematical
Foundations of Computer Science (TMFCS-08), Orlando, Florida.
(May 2008, p. 632)
7–10 The Tenth International Conference on Integral Methods
in Science and Engineering, University of Cantabria, Santander,
Spain. (May 2008, p. 632)
* 7–11 Algebraic Topological Methods in Computer Science, Paris
7 Chevalaret, Paris, France.
Description: Recent research has shown that techniques from
algebraic topology adapt strikingly well in studying computational
systems and other subjects within Computer Science. This third
ATMCS conference hopes to bring together researchers employing
geometric/topological methods in both abstract and concrete areas
of computer science. The week long conference will feature some
invited talks, several accepted talks, a poster session, and countless
opportunities for informal ollaboration; we plan to publish our
proceedings in a refereed journal, pending approval. All authors
submitting an abstract by the deadline will have an opportunity, at
the least, to present a (refereed) poster at the poster session. Areas
of interest include, but are not limited to, concurrency theory,

JUNE/JULY 2008

9–13 NSF-CBMS Conference: Knots and Topological Quantum
Computing, University of Central Oklahoma, Edmond, Oklahoma.
(Feb. 2008, p. 307)
10–11 Symposium in honor of Kiyosi Itô: Stochastic Analysis and
Its impact in Mathematics and Science, Institute for Mathematical
Sciences, National University of Singapore, Singapore. (May 2008,
p. 633)
13–16 CTAC08: The 14th Biennial Computational Techniques
and Applications Conference, Australian National University,
Canberra, ACT, Australia. (Nov. 2007, p. 1405)
14–17 Random Matrix Theory and Wireless Communication,
Boulder, Colorado. (Dec. 2007, p. 1535)
14–18 5th European Congress of Mathematics, Amsterdam, the
Netherlands. (Feb. 2007, p. 308)
14–18 Efﬁcient Monte Carlo: From Variance Reduction to Combinatorial Optimization. A Conference on the Occasion of R.
Y. Rubinstein’s 70th Birthday, Sandbjerg Estate, Sønderborg,
Denmark. (Feb. 2008, p. 307)
14–25 IPAM/CCB Summer School: Mathematics in Brain Imaging,
Institute for Pure and Applied Mathematics (IPAM), UCLA, Los
Angeles, California. (Feb. 2008, p. 307)
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14–December 19 Mathematics and Physics of Anderson Localization: 50 Years After, Isaac Newton Institute for Mathematical
Sciences, Cambridge, United Kingdom. (Jun/Jul. 2006, p. 714)
16–18 60 Miles: A meeting to celebrate Miles Reid’s sixtieth
birthday, LMS and University College, London, United Kingdom.
(Jan. 2008, p. 77)
16–18 Numerical Mathematics for Engineering Problems (NMEP),
São Paulo, Brazil. (Apr. 2008, p. 524)
17–August 1 XI Edition of the Italian Difﬁety School, Santo
Stefano del Sole (Avellino), Italy. (May 2008, p. 633)
18–20 International Conference on Power Control and Optimization, Chiang Mai Plaza Hotel, 92 Sridonchai Road, Chiang Mai
50100, Thailand. (May 2008, p. 633)
21–23 19th Postgraduate Combinatorial Conference, Centre for
Discrete Mathematics and its Applications (DIMAP), University of
Warwick, Coventry, CV4 7AL, United Kingdom. (May 2008, p. 633)
21–25 Fourteenth International Conference of Difference Equations and Applications, Besiktas Campus of Bahcesehir University
on the European shore of the Bosporus in Istanbul, Turkey.
(Feb. 2008, p. 307)

Information: email: daniel@dm.ufscar.br; http://www.dm.ufscar.
br/~ebt2008.

28–August 1 Generalizing theta correspondences, American
Institute of Mathematics, Palo Alto, California. (Apr. 2008, p. 525)
28–September 21 Mathematical Horizons for Quantum Physics,
Institute for Mathematical Sciences, National University of Singapore, Singapore. (May 2008, p. 633)

August 2008
1–3 Jairo Charris Seminar in Algebra and Analysis 2008: SJCH
2008, Universidad Sergio Arboleda, Bogotá, Colombia. (May 2008,
p. 633)
4–7 SIAM Conference on the Life Sciences, Hyatt Regency Montreal,
Montreal, Quebec, Canada. (Jan. 2008, p. 78)
4–9 Workshop on Stochastic Loewner Evolution and Scaling Limits, Centre de recherches mathématiques, Université de Montréal,
Montréal, Québec, Canada. (Mar. 2008, p. 411)
4–15 20th European Summer School for Logic, Language and
Information (ESSLLI 2008), Universität Hamburg, Freie und Hansestadt, Hamburg, Germany. (Feb. 2008, p. 307)

21–25 Operator Structures and Dynamical Systems, Lorentz
Center, Leiden, The Netherlands. (Mar. 2008, p. 411)

4–18 ESSLLI 2008 Student Session, Hamburg, Germany. (Feb. 2008,
p. 307)

* 21–25 Summer School in Dynamical Systems, University of
Coimbra, Portugal.
Description: The Summer School is a joint venture of Centro
Internacional de Matemática (CIM), and the University of Coimbra
(UC), and is sponsored by the Gulbenkian Foundation and the
Foundation for Science and Tecnology (FCT). It will gather a group
of specialists working on Dynamical Systems and Ergodic Theory,
and will highlight emerging trends and issues of main research
topics.
Information: http://www.cim.pt/sds08/; email: jfalves@fc.up.
pt.

5–9 Building Bridges, Renyi Institute of Mathematics, Budapest,
Hungary. (Feb. 2008, p. 307)

21–August 8 Summer Course on Multiscale Modeling and Analysis, University of Texas at Austin, Austin, Texas. (May 2008,
p. 633)
22–26 International Workshop on Operator Theory and its
Applications (IWOTA), College of William and Mary, Williamsburg,
Virginia. (Feb. 2007, p. 308)

* 5–9 Northwest Dynamics Symposium, University of Victoria,
Victoria BC, Canada.
Description: The Symposium is supported by the Paciﬁc Institute
for the Mathematical Sciences. As part of this year’s meeting, we
plan to celebrate the 65th birthday of Karl Petersen of the University
of North Carolina. We gratefully acknowledge additional support
from the University of North Carolina in their contribution to the
NWDS 2008 conference.
Organizing Committee: Anthony Quas, University of Victoria,
email: aquas@uvic.ca; James T. Campbell, University of Memphis,
email: jcampbll@memphis.edu; Brian Marcus, University of BC,
email: Marcus@math.ubc.ca; Mate Wierdl, University of Memphis,
email: mw@csi.hu.
Information: email: pims@math.uvic.ca; http://pims.math.ca/
science/2008/08nwds/index.html.

22–26 Noncommutative Structures in Mathematics and Physics,
Brussels, Belgium. (Dec. 2007, p. 1535)

11–15 Fete of Combinatorics and Computer Science, Keszthely,
Lake Balaton, Hungary. (Feb. 2008, p. 307)

24–26 Current Trends and Challenges in Model Selection and
Related Areas, University of Vienna, Vienna, Austria. (Dec. 2007,
p. 1535)

* 11–15 Low Dimensional Topology, Mathematical Sciences Research Institute, Berkeley, California.
Description: In recent years, there has been exciting progress
in the following three branches of low-dimensional topology:
Heegard Floer Homology, 4-Dimensional Manifolds, and Khovanov
Homology. The format of this workshop will be three one-hour
lectures every day, most likely one on each topic. The ﬁrst day will
consist of introductions to these areas; later talks will be given by
experts in the areas who can explain the most recent developments.
There will be time for discussions in the hope that participants will
interact intensely.
Organizers: Elisenda Grigsby, Rob Schneiderman, Peter Teichner,
and Kevin Walker.
Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/441/show_workshop.

25–31 15th International Mathematics Competition for University Students, Blagoevgrad, Bulgaria. (Apr. 2008, p. 525)
* 28–August 1 Brazilian Topology Meeting: Encontro Brasileiro de
Topologia, Federal University of São Carlos (UFSCar), São Carlos,
Brazil.
Description: This is the 16th Brazilian Topology Meeting, an event
which takes place every two years. It brings together many Brazilian
topologists, as well as a number of international participants.
Scientiﬁc Committee: Daciberg Lima Gonçalves (IME-USP, Brazil);
Derek Hacon (PUC, Rio de Janeiro, Brazil); John Guaschi (Université
de Caen, France); Nathan Moreira dos Santos (UFF, Niterói, Brazil);
Peter Zvengrowski (University of Calgary, Canada); Peter Wong
(Bates College, Lewiston, EUA).
Three mini-courses will be given: Twisted K-theory by Prof.
Max Karoubi (Paris 7, Denis Diderot); Locally-free actions of the
afﬁne group by Nathan Moreira dos Santos (UFF); Lie groups and
homogeneous space (in Portuguese), by Fernanda Cardona (IME,
USP). In addition, there will be a number of talks of 30 and 50
minutes by the participants of the meeting.
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* 11–22 Second Symposium on Scattering and Spectral Theory,
Recife and Serrambi, Pernambuco, Brazil.
Description: The ﬁrst week of the symposium, August 11–15, will
be held at the Mathematics Department of the Federal University of
Pernambuco and will consist of ﬁve mini courses. The second week
of the symposium, August 18–22, will be held at the Venta Club
Serrambi and will consist of plenary talks by invited speakers and
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short talks by junior scientists. The organizers invite applications
from juniour researchers (Ph.D. degree no earlier than 2003) and
graduate students for ﬁnancial support. Prospective applicants
should contact the organizers ASAP.
Information: email: stefanov@math.purdue.edu; http://www.
math.purdue.edu/~sabarre/Serrambi/serrambi.html.
* 12–December 19 Analysis of Singular Spaces, Mathematical
Sciences Research Institute, Berkeley, California.
Organizers: Gilles Carron, Eugenie Hunsicker, Richard Melrose,
Michael Taylor, Andras Vasy, Jared Wunsch.
Description: This is a semester-long research program that will
also offer three workshops: Broader Connections: Analysis of
Singular Spaces, August 28, 2008, to August 29, 2008; Introductory
Workshop on Analysis of Singular Spaces, September 2, 2008,
to September 5, 2008; and Elliptic and Hyperbolic Equations on
Singular Spaces October 27, 2008, to October 31, 2008.
Information:
http://www.msri.org/calendar/programs/
ProgramInfo/250/show_program.

14–19 International Conference on Complex Analysis and Related Topics (The XIth Romanian-Finnish Seminar), University of
Alba Iulia, Romania. (May 2008, p. 634)
18–22 Frames for the ﬁnite world: Sampling, coding and quantization, American Institute of Mathematics, Palo Alto, California.
(Apr. 2008, p. 525)
18–22 International Conference on Ring and Module Theory,
Hacettepe University, Ankara, Turkey. (Feb. 2008, p. 308)
18–23 Workshop on Laplacian Growth and Related Topics, Centre
de recherches mathématiques, Université de Montréal, Montréal,
Québec, Canada. (Jan. 2008, p. 78)
* 18–December 19 Ergodic Theory and Additive Combinatorics,
Mathematical Sciences Research Institute, Berkeley, California.
Organizers: Ben Green, Bryna Kra, Emmanuel Lesigne, Anthony
Quas, Mate Wierdl.
Description: A difﬁculty facing researchers in this area is the
need to be ﬂuent in several ﬁelds of mathematics: number theory,
ergodic theory, combinatorics, and harmonic analysis. A few of the
leading researchers are already able to use tools from the various
ﬁelds and pass from one ﬁeld to another with ease. A systematic
survey of the ﬁelds beneﬁts a wider audience. This semester-long
program brings together researchers in ergodic theory, harmonic
analysis, number theory, and combinatorics who are interested in
similar problems from very diffrent perspectives. While the main
theme of the program is ergodic theory (and in this it differs
from other similar proposed programs), we plan to highlight the
unity between ergodic theory and these related areas; we welcome
researchers in any of these areas.
Information:
http://www.msri.org/calendar/programs/
ProgramInfo/252/show_program.

19–22 Duality and Involutions in Representation Theory, National University of Ireland, Maynooth, Co. Kildare, Ireland.
(Nov. 2007, p. 1405)
* 21–22 Broader Connections: Ergodic Theory and Additive Combinatorics, Mathematical Sciences Research Institute, Berkeley,
California.
Description: This two day workshop will feature expository talks
on ergodic theory and additive combinatorics, aimed at advanced
graduate students and new postdocs in these ﬁelds. An effort will
be made to highlight the recent interactions between the ﬁelds.
Lectures: Two lectures each will be delivered by the following
speakers: V. Bergelson, I. Laba, A. Venkatesh, T. Ziegler. Female
researchers are particularly encouraged to attend this workshop
and will be given priority for support of travel and lodging expenses.
Organizers: Ben Green, Bryna Kra, Emmanuel Lesigne, Anthony
Quas, Mate Wierdl.
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Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/438/show_workshop.
* 21–22 DIMACS Workshop on Computational Issues in Genetic
Epidemiology, DIMACS Center, CoRE Building, Rutgers University,
Piscataway, New Jersey.
Description: There is strong evidence that genes play a major
role in susceptibility to all common human diseases. While linkage
analysis has been very successful in ﬁnding the genes involved
in Mendelian diseases such as Huntington disease, early onset
Alzheimer’s disease and cystic ﬁbrosis, current interest has shifted
towards mapping genes involved in diseases with complex etiologies
such as diabetes and cancer, for which association studies have
been shown to be more powerful. The workshop will bring together
computer scientists, geneticists, and statisticians aiming to address
current computational challenges in gene mapping, which include
dealing with complex missing data patterns, multiple hypotheses
testing, population substructure, gene-gene and gene-environment
interactions. New directions of research, such as capturing the
effects of structural genomic variation and using biological networks
in whole-genome studies, will also be investigated.
Organizers: Andrew Scott Allen, Duke University, andrew.s.
allen at duke.edu; Ion Mandoiu, University of Connecticut, ion
at engr.uconn.edu; Dan Nicolae, University of Chicago, nicolae
at galton.uchicago.edu; Yi Pan, Georgia State University, pan at
cs.gsu.edu; Alex Zelikovsky, Georgia State University, alexz at
cs.gsu.edu.
Information: email: workshop@dimacs.rutgers.edu; http://
dimacs.rutgers.edu/Workshops/ComputationalIssues/.

21–23 20th International Congress of Jangjeon Mathematical
Society, Uludag University, Bursa, Turkey. (Apr. 2008, p. 525)
21–26 6th Bolyai-Gauss-Lobachevsky Conference: International
conference on the non-euclidean geometry and its applications
in modern physics, University of Debrecen, Debrecen, Hungary.
(Mar. 2008, p. 412)
22–29 Function Spaces, Differential Operators and Nonlinear
Analysis, University of Helsinki, Helsinki, Finland. (Apr. 2008,
p. 525)
* 24–26 9th International Pure Mathematics Conference 2008,
Islamabad, Pakistan.
Description: The 9th International Pure Mathematical Conference
2008 (9th IPMC 2008) is the 9th international conference in the series
of Pure Mathematics Conferences that take place in Islamabad every
year in August. It is a thematic conference on Algebra, Geometry,
and Analysis held under the auspices of the Pakistan Mathematical
Society (http://www.pakms.org.pk). There will be free housing for
foreign participants. Some travel grants are available for foreign
speakers.
Information for registration: Please ﬁll in the on-line registration form at http://www.pmc.org.pk and ﬁnd more information
therein. The conference is convened by Qaiser Mushtaq (Department of Mathematics, Quaid-i-Azam University, Islamabad,
Pakistan) in collaboration with Mathematics Division, Institute
of Basic Research (Florida, USA), Higher Education Commission,
Pakistan Science Foundation, Preston University and Quaid-i-Azam
University, Islamabad.

24–27 39th Annual Iranian Mathematics Conference (AIMC39),
Department of Mathematics, Shahid Bahonr University of Kerman,
Kerman, Iran. (May 2008, p. 634)
25–29 Dynamics Days Europe 2008, TU Delft, The Netherlands.
(Feb. 2008, p. 308)
25–29 International Conference Approximation & Computation,
Faculty of Electronic Engineering, University of Nis, Nis, Serbia.
(Feb. 2008, p. 308)
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25–29 Geometry and Analysis, Royal Institute of Technology,
Stockholm, Sweden. (Dec. 2007, p. 1536)

31–September 6 Summer School on General Algebra and Ordered
Sets, Trest, Czech Republic. (May 2008, p. 634)

* 25–29 Introduction to Ergodic Theory and Additive CombinaSeptember 2008
torics, Mathematical Sciences Research Institute, Berkeley, Califor* 1–5 Combinatorics and Representation Theory (The 8th Internia.
national Conference by the Graduate School of Mathematics,
Description: The theme of this workshop is the interplay between
Nagoya University), Graduate School of Mathematics, Nagoya
recurrence in ergodic theory and additive combinatorics. In adUniversity, Nagoya, Japan.
dition to the now classical results on the existence of arithmetic
Description: The main theme is combinatorics and representation
progressions in large sets, we focus on the parallels among the
theory, and we will emphasize their interactions and their conergodic theoretical, harmonic analytical and combinatorial methnections to other ﬁelds such as mathematical physics, probability
ods. During the workshop, we plan several minicourses, including
theory, geometry, etc. Invited speakers: Francesco Brenti, Vyjayanthe following topics: recurrence in ergodic theory, correspondence
thi Chari, Philippe Di Francesco, Takeshi Ikeda, Masao Ishikawa,
principle, nilsystems in ergodic theory, and existence of arithmetic
Noriaki Kawanaka, Rinat Kedem, Ronald C. King, Anatol N. Kirillov,
progressions in primes.
Alexander Kleshchev, Atsuo Kuniba, Thomas Lam, Cedric LecouSpeakers and topics for minicourses: H. Furstenberg: Recurrence
vey, Sho Matsumoto, Jorn B. Olsson, Arun Ram, Piotr Sniady, John
in Ergodic Theory; B. Green: Progressions in Primes; B. Host: DyStembridge, Takeshi Suzuki.
namical Systems on Nilmanifolds; T. Tao: Correspondence Principle
Organizers and Information: Soichi Okada (Chair), Akihito Hora,
and Finitary Ergodic Theory.
Hiroyuki Ochiai, Masato Okado, Hiro-Fumi Yamada. http://www.
Organizers: Ben Green, Bryna Kra, Emmanuel Lesigne, Anthony
math.nagoya-u.ac.jp/en/research/conference/2008/nagoya.
Quas, Mate Wierdl.
html.
Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/439/show_workshop.
1–5 Conference in Numerical Analysis (NumAn 2008) recent
approaches to numerical analysis: Theory, methods and applica25–30 Workshop on Random Matrices, Related Topics and
tions honoring Richard S. Varga on his 80th birthday, Kalamata,
Applications, Centre de recherches mathématiques, Université de
Greece. (Feb. 2008, p. 308)
Montréal, Montréal, Québec, Canada. (Jan. 2008, p. 78)
* 1–5 Summer School on Functional Analytic Methods in PDEs,
* 26–28 The 33rd Sapporo Symposium on Partial Differential
Leibniz University Hannover, Hannover, Germany.
Equations, Hokkaido University, Sapporo, Japan.
Description: The Summer School is devoted to recent developments
Description: The Sapporo Symposium on Partial Differential Equain the ﬁeld of functional analytic methods in partial differential
tions has been held annually to present the latest developments on
equations. This school addresses young scholars working toward a
PDE with a broad spectrum of interests not limited to the methods of
master or Ph.D. degree. Distinguished experts will each give three
a particular school. Financial Support: Limited amount of ﬁnancial
talks on new research results and the underlying mathematical
support for local expenses is available to non-resident visitors who
methods and techniques.
are interested in the meeting. Please make inquiry to cri@math.
Topics: Include nonlinear evolutions, maximal regularity, H-inﬁnity
sci.hokudai.ac.jp by April 30, 2008. For details: http://www.
calculus, pseudodifferential operators, moving boundaries, and
math.sci.hokudai.ac.jp/sympo/sapporo/program_en.html.
weak compactness methods.
Organizers: Christoph Walker, Jörg Seiler, Elmar Schrohe, Joachim
26–December 19 The Nature of High Reynolds Number TurbuEscher.
lence, Isaac Newton Institute for Mathematical Sciences, Cambridge,
Speakers: Dieter Bothe, Adrian Constantin, Robert Denk, Giovanni
United Kingdom. (Jun/Jul. 2006, p. 714)
Dore, Joachim Escher, Philippe Laurencot, Elmar Schrohe, Lutz
Weis.
* 27–29 Workshop on Probability and Dynamics in Honour of
Information: http://www.math-conf.uni-hannover.de/pde08;
Pierre Collet’s 60th Birthday, Center for Mathematical Modeling
email: walker@ifam.uni-hannover.de.
(CMM), Universidad de Chile, Santiago, Chile.
Topics: The workshop will cover topics in random processes,
* 1–6 School (and Workshop) on the Geometry of Algebraic Stacks,
ergodic theory and probabilistic algorithms and we look forward
Fondazione Bruno Kessler-IRST, Povo, Trento, Italy.
to seeing the latest developments in these areas.
Description: The meeting is articulated in a School and in a
Information: http://www.cmm.uchile.cl.
Workshop. The school will give the students and young researchers
the opportunity of learning the subject from experts in the area.
* 28–29 Broader Connections: Analysis of Singular Spaces, MathProfessors B. Fantechi (SISSA Trieste) and A. Kresch (Zuerich) will
ematical Sciences Research Institute, Berkeley, California.
deliver a short course of ﬁve lessons of one hour-and-a-half on
Description: This two-day program will consist of a “crash course”
the subject. Dr. E. Mann (SISSA Trieste) will deliver some exercises
in topics in PDE relevant to the Analysis of Singular Spaces
and complements classes coordinating himself with Professors
main program, and in particular will attempt to get graduate
Fantechi and Kresch. The workshop on the state of art gives the
students, postdocs, and even advanced undergraduates ready for
opportunity to senior researchers to compare each other.
the Introductory Workshop the following week. The focus will be
Conﬁrmed invited speakers are: F. Catanese (Bayreuth), G. Farkas
topics in analysis on smooth manifolds whose generalizations to
(Berlin), E. Sernesi (Roma Tre), A. Verra (Roma Tre), A. Vistoli (Pisa).
singular spaces will be the focus of the main program. Female
Scientiﬁc Organizers: G. Casnati, C. Fontanari, R. Notari, M.L.
researchers are particularly encouraged to attend this workshop
Spreaﬁco (Torino).
and will be given priority for support of travel and lodging expenses.
Information: http://calvino.polito.it/~geometri/2008-1.
Organizers: Gilles Carron, Eugénie Hunsicker, Richard Melrose,
htm; email: michelet@science.unitn.it.
Michael Taylor, Andras Vasy, and Jared Wunsch.
Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/442/show_workshop.

28–September 2 12th Serbian Mathematical Congress, Faculty of
Science and Mathematics, University of Novi Sad, Serbia. (Apr. 2008,
p. 525)
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1–6 Workshop on Random Tilings, Random Partitions and Stochastic Growth Processes, Centre de recherches mathématiques,
Université de Montréal, Montréal, Québec, Canada. (Jan. 2008, p. 78)
1–12 School on Algebraic Topics of Automata, Complexo Interdisciplinar da Universidade de Lisboa Av. Prof. Gama Pinto, 2
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1649-003, Lisboa, Portugal. (May 2008, p. 634)

2–4 2008 MBI Workshop for Young Researchers in Mathematical
Biology (WYRMB), Mathematical Biosciences Institute, The Ohio
State University, Columbus, Ohio. (May 2008, p. 634)
* 2–5 Introductory Workshop on Analysis of Singular Spaces,
Mathematical Sciences Research Institute, Berkeley, California.
Description: This four-day program will be an introduction to the
main themes of the analysis of singular spaces program, geared
toward graduate students and postdocs. It will consist of several
minicourses, covering topics in spectral and scattering theory, index
theory, and L2 -cohomology, as well as developing the technical
tools needed as background.
Organizers: Gilles Carron, Eugénie Hunsicker, Richard Melrose,
Michael Taylor, Andras Vasy and Jared Wunsch.
Information:
http://www.msri.org/calendar/workshops/
WorkshopInfo/443/show_workshop.

2–5 X Spanish Meeting on Cryptology and Information Security
(X RECSI), Hospederia Fonseca, Salamanca, Spain. (Dec. 2007,
p. 1536)
* 2–7 International Conference “Geometry, Dynamics, Integrable
Systems”, Mathematical Institute SANU, Belgrade, Serbia.
Description: The International Conference “Geometry, Dynamics,
Integrable Systems” will be held under the auspices of the Mathematical Institute SANU (Belgrade), V.A. Steklov Mathematical Institute
RAS (Moscow), and “Regular and Chaotic Dynamics” journal.
Goal: To bring together the best scientists to intensify the exchange
of experience, methods and ideas, and encourage collaboration
among diverse groups in community. In order to achieve an
effective communication between participants the number of
active participants will be limited. Anticipated attendance of the
meeting is approximately 50 persons.
Topics: Main topics of the meeting: Integrable systems in classical
mechanics; Nonholonomic mechanics; Rigid body dynamics; Lie
algebras and Lax representation; Separation of variables.
Organizers: The organizers of the conference are V. V. Kozlov,
A. V. Borisov and V. Dragovic.
Information: http://www.mi.sanu.ac.yu/~gdis08/.
* 3–6 Fifth International Workshop on Numerical Analysis and
Lattice QCD, University of Regensburg, Regensburg, Germany.
Description: The aim of this workshop is to bring together applied mathematicians and theoretical physicists to stimulate the
exchange of ideas between leading experts in the ﬁelds of lattice
QCD and numerical analysis. The algorithms used for QCD computations have been growing in sophistication over the years, making
use of mathematical methods including stochastic processes, linear algebra, approximation theory, multi-scale techniques, and
symplectic integrators. The interplay between physicists and mathematicians has become more valuable as the level of sophistication
increases, with both sides contributing innovative and powerful
new approaches.
Information:
http://www.homepages.uni-regensburg.de/~
blj05290/qcdna08.
* 3–6 XVII International Fall Workshop on Geometry and Physics,
CIEM Centro Internacional de Encuentros Matemáticos, Castro
Urdiales, Cantabria, Spain.
Description: The Fall Workshops on Geometry and Physics have
been held yearly since 1992, and bring together Spanish and
Portuguese geometers and physicists, along with an ever increasing
number of participants from outside the Iberian peninsula. The
main topics of the meeting are: Lie algebroids and mechanics,
Lorentz and Poisson geometries, Riemannian geometry, symplectic
and contact geometries, mechanics of continuous media, quantum
mechanics, relativity, supergravity and supersymmetry, integrable
systems, control theory, classical theory of ﬁelds, and string theory.
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Information: email: fioravam@unican.es; http://www.ciem.
unican.es/encuentros/ifwgp08/index.html.
* 3–9 10th International Congress on Algebraic Hyperstructures
and its Applications AHA 2008, University of Defence, Brno, Czech
Republic.
Description: This congress follows the previous AHA, which where
held in Iran (Babolsar 2005), Greece (Samotraki 2002, Xanthi 1990),
Italy (Taormina 1978, 1983, 1999, Udine 1985), Taomania (Iasi 1993)
and Czech Republic (Prague 1996). Union of Czech Mathematicians
and Physicists will organize this congress with the collaboration
of the University of Defence. AHA 2008 aims to provide a forum
for researchers and practitioners to present their work and to
exchange their views on developments and future directions.
Topics: Hypergroupoids, Semi-hypergroups, hypergroups, hyperrings, hyperﬁelds, hypermodules, hyperspaces, hyperalgebras, hv
-structures, non-associative and feebly associative hypergroups,
join spaces, hyperstructures associated to geometric spaces, ordered hyperstructures, fuzzy algebraic hyperstructures, (Fuzzy)
BCK-algebras, hypergraphs. generalizations and applications.
Information: http://www.unob.cz/en/veda.aspx?id=1829; email:
aha2008@seznam.cz.

8–10 Calculus of Variations and Its Applications From Engineering to Economy, Departamento de Matemática Faculdade
de Ciências e Tecnologia, Universidade Nova de Lisboa Caparica,
Portugal. (May 2008, p. 634)
8–11 Logic, Algebra and Truth Degrees, College Santa Chiara,
Siena, Italy. (Mar. 2008, p. 412)
8–12 International Workshop on Orthogonal Polynomials and
Approximation Theory 2008. Conference in honor of professor
Guillermo López Lagomasino in his 60th Anniversary, Universidad Carlos III de Madrid, Madrid, Spain. (Apr. 2008, p. 525)
8–12 Long Program: Internet Multi-Resolution Analysis: Foundations, Applications and Practice, Institute for Pure and Applied
Mathematics (IPAM), UCLA, Los Angeles, California. (Feb. 2008,
p. 308)
* 8–12 Topology of Stratiﬁed Spaces, Mathematical Sciences Research Institute, Berkeley, California.
Description: This workshop will bring together researchers interested in the topology of stratiﬁed spaces. It will focus roughly
on four topics: topology of complex varieties, signature theory on
singular spaces, and intersection cohomology, and mixed Hodge
theory and singularities. Aside from talks on current research,
there will be a series of introductory lectures on these themes.
These talks will be aimed at strengthening the connections among
the various topology research groups and the connections between
topology researchers and researchers at the program on Analysis
of Singular Spaces, running concurrently.
Organizers: Greg Friedman, Eugénie Hunsicker, Anatoly Libgober,
and Laurentiu Maxim.
Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/469/show_workshop.

10 Nonlinear Differential Equations, A Tribute to the work
of Patrick Habets & Jean Mawhin on the occasion of their
65th birthdays, Académie Royale de Belgique, Brussels, Belgium.
(Mar. 2008, p. 412)
* 11–13 Ricci ﬂow in Mathematics and in Physics, Institut de Recherche Mathématique Avancée (Universit’e Louis Pasteur), Strasbourg, France.
Description: Ricci Flow in Mathematics and in Physics.
Organizers: Vincent Maillot and Athanase Papadopoulos.
List of speakers: G. Besson (Grenoble), M. Carfora (Pavia), D. Friedan
(Rutgers U.), W. Graf (Wien ), J. Keller (Marseille), F. Luo (Rutgers
U.), P. Topping (Warwick), B. Wilking (Muenster).
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Information: Financial support for speakers. For more information
please visit: http://www-irma.u-strasbg.fr/article678.html;
email: papadop@math.u-strasbg.fr.

13 63rd Algebra Day, Carleton University, Ottawa, Canada. (May
2008, p. 634)
15–18 Information Security Conference 2008 (ISC 2008), Taipei,
Taiwan. (Mar. 2008, p. 412)
* 15–19 International Conference on K-Theory and Homotopy
Theory, Universidad de Santiago de Compostela, Santiago de
Compostela, Spain.
Description: Proceedings of the conference will be published in Journal of Homotopy and Related Structures ( http://rmi.acnet.ge/
jhrs/).
Organizers: Nick Inassaridze (A. Razmadze Math.Inst., Georgia
and Univ. de Vigo, Spain), Manuel Ladra (Univ. de Santiago de
Compostela, Spain).
Scientiﬁc Committee: Andrew Baker (Univ.of Glasgow,UK), Pilar
Carrasco (Univ. de Granada, Spain), Carles Casacuberta (Univ.
de Barcelona, Spain), Guillermo Cortiñas (Univ. de Buenos Aires,
Argentina), Hvedri Nassaridze (A. Razmadze Math. Inst., Georgia),
Ryszard Nest (Univ. of Copenhagen, Denmark), Lionel Schwartz
(Univ. Paris 13, France), Aydin Shahbazov (Inst. Math. and Mech. of
NAS, Azerbaijan), Rainer Vogt (Univ. Osnabrück, Germany), Charles
Weibel (Rutgers University, USA).
Important Dates: Deadline for submission of abstracts: May 23,
2008. Deadline for answering with presentations acceptance: June
6, 2008. Deadline for submission of articles: December 31, 2008
Information: email: niko.inas@gmail.com; http://www.usc.es/
regaca/ktht/.

15–21 Ninth Crimean Workshop on the Method of Lyapunov
Functions and Its Applications, Alushta, Crimea, Ukraine. (May
2008, p. 634)
16–19 Conference on Boundary Value Problems: Mathematical
Models in Engineering, Biology and Medicine, University of
Santiago de Compostela, Santiago de Compostela, Spain. (Feb. 2008,
p. 308)

Information: http://www.mtisd2008.unile.it; email: squillan@
unisannio.it.

19–26 Harmonic Analysis and Approximations, IV (International
Conference), Tsaghkadzor, Armenia. (Apr. 2008, p. 525)
21–24 Applied Statistics 2008, Hotel Ribno, Ribno, Slovenia. (May
2008, p. 634)
22–26 Multiscale Representation, Analysis and Modeling of
Internet Data and Measurements, Institute for Pure and Applied
Mathematics (IPAM), UCLA, Los Angeles, California. (May 2008,
p. 635)
22–28 A joint conference of 5th Annual International Conference on Voronoi Diagrams in Science and Engineering and
4th International Kyiv Conference on Analytic Number Theory and Spatial Tessellations, Drahomanov National Pedagogical
University, Kyiv, Ukraine. (Feb. 2008, p. 308)
24–27 (REVISED INFORMATION) Vector Measures, Integration
and Applications, Katholische Universitaet Eichstaett-Ingolstadt,
Eichstaett, Germany. (Feb. 2007, p. 308)
* 26–28 2008 Southern Regional Algebra Conference (With Recognition of the Retirement of K. M. Rangaswamy), University of
Colorado at Colorado Springs, Colorado Springs, Colorado.
Description: The University of Colorado at Colorado Springs
will host the 2008 Southern Regional Algebra Conference. The
conference this year will in particular honor the 70th birthday and
retirement of Professor K. M. Rangaswamy. We will follow the usual
SRAC format of 25 minute talks. As usual, there is no ﬁnancial
support provided by the host institution for SRAC participants.
The conference is open to all interested participants. Algebraists
from the Southern Region of the United States are encouraged to
attend. Talks in all areas of algebra are welcome, but especially in
those areas related to Professor Rangaswamy’s work. Deadline for
abstracts is August 15, 2008. For more speciﬁc information visit
the conference website at http://www.uccs.edu/~math/News/
RangafestMain.htm, or contact the conference organizer, Gene
Abrams, at abrams@math.uccs.edu or 719-262-3182.

* 16–19 Rings and Modules, in honour of Patrick F. Smith’s 65th
birthday, Complexo Interdisciplinar da Universidade de Lisboa,
Portugal.
Invited Speakers: T. Albu (Bucharest, Romania); A. Facchini (Padova,
Italy); J. L. Gómez Pardo (Santiago de Compostela, Spain); C.
Hajarnavis (Warwick, UK); C. Lomp (Porto, Portugal); S. LopezPermouth (Ohio, USA); B. Osofsky (Rutgers, USA); D. Passman
(Wisconsin-Madison, USA); M. Prest (Manchester, UK); E. Puczylowski
(Warsaw, Poland); A. Tercan (Hacettepe, Turkey); R. Wisbauer
(Düsseldorf, Germany).
Organizing Committee: N. V. Dung (Ohio, USA); P. A. Guil Asensio
(Murcia, Spain); R. J. Marsh (Leeds, UK); C. Santa-Clara (Lisboa,
Portugal).
Scientiﬁc Committee: K. A. Brown (Glasgow, UK); J. Clark (Otago,
New Zealand); J. L. Gómez Pardo (Santiago de Compostela, Spain);
D. V. Huynh (Ohio, USA); B. Osofsky (Rutgers, USA); R. Wisbauer
(Duesseldorf, Germany).
Information: The programme will also include short talks. For
logistic reasons, the number of participants is limited, so please
register as soon as possible. Contact the organizers at pfs2008@
cii.fc.ul.pt; http://pfs2008.cii.fc.ul.pt/.

27–29 Discrete Analysis and Applications (Walsh-Fourier Series,
Symbolic Sequences-Complexity and Cryptography), Department
of Informatics, Aristotle University of Thessaloniki, Thessaloniki,
Greece. (Apr. 2008, p. 525)

16–20 International Conference of Numerical Analysis and Applied Mathematics 2008 (ICNAAM 2008)–Honoring John Butcher
on the occasion of his 75th birthday, Hotel Kypriotis VillageKypriotis Panorama-Kypriotis International Conference Center,
Psalidi, Kos, Greece. (Mar. 2008, p. 413)

5–12 International Conference on Differential Equations, Function Spaces, and Approximation Theory: Dedicated to the 100th
anniversary of the birthday of S. L. Sobolev, Sobolev Institute of
Mathematics, Novosibirsk, Russia. (Apr. 2008, p. 525)

* 18–20 MTISD08: Methods, models and information technologies
for decision making, Lecce, Italy.
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29–October 3 13th GAMM–IMACS International Symposium on
Scientiﬁc Computing, Computer Arithmetic, and Veriﬁed Numerical Computations SCAN’2008, El Paso, Texas. (Apr. 2008,
p. 525)
29–October 4 Workshop on Quantum Many-Body Systems, BoseEinstein Condensation, Centre de recherches mathématiques,
Université de Montréal, Montréal, Québec, Canada. (Jan. 2008,
p. 78)

October 2008
3–5 II Iberian Mathematical Meeting, Departamento de Matemáticas,
Universidad de Extremadura, 06071 Badajoz, Spain. (May 2008,
p. 635)
4–5 AMS Western Section Meeting, University of British Columbia
and the Paciﬁc Institute of Mathematical Sciences, Vancouver,
Canada. (Jun/Jul 2007, p. 784)

6–10 Conference on Arithmetic Algebraic Geometry on the
occasion of Michael Rapoport’s 60th birthday, Universitaet Bonn,
Bonn, Germany. (Feb. 2008, p. 308)
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9–11 Algebra, Geometry and Mathematical Physics, Baltic-Nordic
Workshop, University of Tartu, Tartu, Estonia. (Apr. 2008, p. 526)
* 10–11 Twenty-Eighth Southeastern Atlantic Regional Conference on Differential Equations (SEARCDE), University of Arkansas
at Little Rock, Little Rock, Arkansas.
Speakers: Martin Bohner (Missouri University of Science and
Technology), Jerry Bona (University of Illinois at Chicago), Om. P.
Agrawal (Southern Illinois University).
Deadlines: The deadline for abstracts in contributed session is
September 20, 2008. The deadline for conference rates for hotels
ranges from September 10, 2008, to September 30, 2008, depending
on the hotel. The deadline for application for travel support is
September 15, 2008.
Information: In addition to the plenary speakers, there will be
sessions of twenty minute contributed talks. Pending funding
from the National Science Foundation, travel support funds will be
available for advanced graduate students and recent Ph.D. recipients
(2004 or later). Women and minorities are especially encouraged to
participate in this conference and to apply for support. Please visit
the conference website at http://www.ualr.edu/SEARCDE28/ for
information on registration, lodging, submission of abstracts, and
application for support.
Information: email: erkaufmann@ualr.edu; http://www.ualr.
edu/SEARCDE28/.

11–12 AMS Eastern Section Meeting, Wesleyan University, Middletown, Connecticut. (Jun/Jul 2007, p. 784)
11–13 International Conference on Applied Mathematics and
Approximation Theory 2008, University of Memphis, Memphis,
Tennessee. (Mar. 2008, p. 413)
13–16 Scaling up for modeling transport and ﬂow in porous
media, Centre for Advanced Academic Studies, Dubrovnik, Croatia.
(Apr. 2008, p. 525)
17–19 AMS Central Section Meeting, Western Michigan University,
Kalamazoo, Michigan. (Jun/Jul 2007, p. 784)
* 18–19 Bachman Memorial Conference, Polytechnic University,
Brooklyn, New York.
Description: Memorial Conference.

18–20 The Second International Workshop on Post-Quantum
Crytpography (PQCrypto 2008), University of Cincinnati, Cincinnati, Ohio. (May 2008, p. 635)
20–22 International Conference on Analysis and Its Applications,
Aligarh Muslim University, Aligarh, India. (May 2008, p. 635)
22–23 The Second Conference on Mathematical Sciences
(CMS’2008), Department of Mathematics. Faculty of Science and
Information Technology, Zarqa Private University, Zarqa 13110,
Jordan. (Apr. 2008, p. 526)
22–24 International Conference in Modeling Health Advances
2008, San Francisco, California. (Apr. 2008, p. 526)
* 23–25 Second Workshop on Mathematical Cryptology (WMC
2008), University of Cantabria, Santander, Spain.
Description: There is growing interest among mathematicians and
cryptographers in cryptosystems based on algebraic problems and
in related cryptanalysis. The Workshop on Mathematical Cryptology (WMC 2008) is the second of a series of meetings where
the main purpose is to learn and discuss recent developments
and emerging open problems derived from Cryptology and having
mathematical interest. Topics for WMC 2008 include, but are not
limited to: Primality and integer factorization. Secure encryption
schemes based on group theory. Multivariate polynomial cryptosystems. Gröbner Bases. Elliptic and hyperelliptic curve cryptosystems.
Computational complexity. Lattice-based cryptosystems. Computational number theory in Cryptology. Pseudorandom sequence
generators for stream ciphers. Public key cryptosystem based on
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algebraic coding theory. Quantum Cryptography. Information security with mathematical emphasis. The workshop will consist of
invited lectures, short contributed talks and posters.
Information: http://grupos.unican.es/amac/wmc-2008; email:
jaime.gutierrez@unican.es.

24–26 AMS Southeastern Section Meeting, University of Alabama,
Huntsville, Alambama. (Jun/Jul 2007, p. 784)
* 27–31 Elliptic and Hyperbolic Equations on Singular Spaces,
Mathematical Sciences Research Institute, Berkeley, California.
Description: This workshop will focus on the study of PDEs on
singular spaces and their connections with the spaces’ underlying
geometry. Topics will be cohomology theory, index theory, and
spectral geometry on the elliptic side; and wave propagation and
associated inverse problems on the hyperbolic. A unifying theme
will be asymptotic expansions of solutions in various regimes, as
for instance high frequency eigenfunction expansions, which draws
techniques from hyperbolic equations into the elliptic theory.
Organizers: Gilles Carron, Eugenie Hunsicker, Richard Melrose,
Michael Taylor, Andras Vasy and Jared Wunsch.
Information: email: jz@msri.org; http://www.msri.org/calendar/
workshops/WorkshopInfo/444/show_workshop.
* 28–30 The Second International Conference on Mathematics
and Natural Sciences (ICMNS) 2008, Institut Teknologi Bandung,
Bandung, Indonesia.
Description: The International Conference on Mathematics and
Natural Sciences (ICMNS) 2008 aims to promote interdisciplinary
research in science and technology, to promote the development
of science and their roles in the development of science-based
technology, and to disseminate research in various ﬁeld of mathematics and natural sciences. The scope of this conference is,
but not limited to, in the ﬁelds of Health sciences, Environmental
sciences, Biosciences and biotechnology, Physical sciences, Material sciences, Mathematics, Computer science and computational
science, Instrumentation, and Earth and space sciences.
Information: email: rino@math.itb.ac.id; http://www.fmipa.
itb.ac.id/icmns2008.

November 2008
3–4 International Workshop on New Trends in Science and
Technology, Cankaya University, Ankara, Turkey. (Mar. 2008,
p. 413)
* 3–7 Discrete Rigidity Phenomena in Additive Combinatorics,
Mathematical Sciences Research Institute, Berkeley, California.
Organizers: Ben Green, Bryna Kra, Emmanuel Lesigne, Anthony
Quas, and Mate Wierdl.
Description: This workshop will explore environments in which
rigid structural information can be deduced from rather soft
combinatorial hypotheses. There will be a particular focus on
ﬁnite and quantitative questions, although an important aspect of
the workshop will be to explore connections with corresponding
inﬁnite and qualitative questions in ergodic theory, where as a
general rule more is known. Topics include (but are not be limited
to) the following: 1. Freiman’s theorem concerning the structure
of sets with small doubling; 2. The Gowers Inverse Conjecture,
concerning the structure of sets containing many parallelepipeds;
3. Finite versions of Ratner’s theorem, concerning the structure of
ﬁnite unipotent orbits in dynamical systems.
Information:
http://www.msri.org/calendar/workshops/
WorkshopInfo/440/show_workshop.
* 3–14 Structural Probability, Erwin Schrödinger International Institute for Mathematical Physics (ESI), Vienna, Austria.
Description: The workshop is a continuation of a series of earlier
programmes at ESI: special semester “Random Walks” (2001), RDSES/ESI Educational Workshop on Discrete Probability (2006), workshop “Algebraic, geometric and probabilistic aspects of amenability”
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(2007). We plan to mostly concentrate on the following 3 areas
of discrete structural probability: random walks, percolation on
groups and graphs, random groups. Limited ﬁnancial support is
available.
Information: Applications (deadline: August 31) and further information: Visit http://aesi@esi.ac.at; email: v.kaimanovich@
jacobs-university.de.

5–7 Fractional Differentiation and its Applications, Ankara,
Turkey. (Mar. 2008, p. 413)
10–12 International Conference on Recent Trends in Mathematical Sciences, Manama, Kingdom of Bahrain. (May 2008, p. 635)
* 13–16 Third International Conference on Differential Algebra
and Related Topics, Rutgers University at Newark, Newark, New
Jersey.
Description: The Third International Conference on Differential
Algebra and Related Topics (DART-III) is the third in a series of
conferences after DART in 2000 and DART-II in 2007, on the subject
of differential algebra and related topics. There will be sessions
for contributed talks and for posters. Limited funding is available.
Information: email: liguo@rutgers.edu; http://andromeda.
rutgers.edu/~liguo/DARTIII/diffalg.html;
* 17–21 Analytic theory of GL(3) automorphic forms and applications, American Institute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, has
the goal of providing a description of GL3 automorphic forms
and their L-functions amenable to analytic number theorists and
to explain the various approaches available to perform harmonic
analysis on these spaces. A second objective will be to discuss the
extension of some of the important tools existing in the GL2 theory
to the GL3 context: a typical example is Kuznetzov’s formula. A
third objective will be to list some important problems known
for GL2 and to identify the main obstructions to the extension
of these to GL3 : typical problems are non-vanishing problems for
central values of L-functions and subconvexity problem. To achieve
these goals we plan to bring together analytic number theorists
and specialists from the theory of automorphic forms and related
ﬁelds who are interested in analytic questions.
Information: email: farmer@aimath.org; http://aimath.org/
ARCC/workshops/gl3.html.

December 2008
1–4 SGT-in-Rio: Workshop on Spectral Graph theory with applications on Computer Science, Combinatorial Optimization and
Chemistry, Military Institute of Engineering, Rio de Janeiro, Brazil.
(May 2008, p. 635)
* 1–5 Nonnegative Matrix Theory: Generalizations and Applications, American Institute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF,
will be devoted to the study of nonnegative matrices and their
generalizations. The goal is to make progress both in speciﬁc areas
and on the global themes that unify this subject.
Information: email: farmer@aimath.org; http://aimath.org/
ARCC/workshops/nonnegmatrix.html.
* 8–12 FEMTEC 2008 (Finite Element Methods in Engineering and
Science), University of Texas at El Paso, Texas.
Description: The goal of FEMTEC 2008 is to advance the frontiers in
performance and reliability of ﬁnite element methods, and broaden
their interdisciplinary applications in engineering and sciences.
Topics: Include multi-scale and multi-physics problems, model
adaptivity, adaptivity and error control for stationary and nonstationary problems, higher-order methods, meshfree, generalized,
and enriched methods, reliability of FEM models, sensitivity analysis and uncertainty quantiﬁcation, and advanced engineering and
scientiﬁc applications. FEMTEC has a single-session format with
limited number of participants.
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Information: email: solin@utep.edu; http://servac.math.utep.
edu/femtec_2008/home.

8–12 Small Ball Inequalities in Analysis, Probability and Irregularities of Distribution, American Institute of Mathematics, Palo
Alto, California. (May 2008, p. 635)
* 8–22 Algebraic Topology, Braids and Mapping Class Groups, Institute for Mathematical Sciences, National University of Singapore,
Singapore.
Description: The recent progress in topology has shed light on
many deep connections between algebraic topology and the theory
of braids. A successful program on Braids was organized in
May-July, 2007. This present program is going to explore further
the connections between algebraic topology and braids, and to
establish further research collaborations in algebraic topology in
Asia. The present program will consist of a conference on algebraic
topology, and a workshop on special topics. 1. The Second East
Asia Conference on Algebraic Topology, December 8–12, 2008.
2. Workshop on Homotopy, Braids and Mapping Class Groups,
December 13–22, 2008.
International Organizers for conference 1: Haibao Duan (China),
Jianzhong Pan (China), Akira Kono (Japan), Norio Iwase (Japan),
Yongjin Song (Korea).
Information: email: imscec@nus.edu.sg; http://www.ims.nus.
edu.sg/Programs/braids08/index.htm.
* 10–14 Ninth Paciﬁc Rim Geometry Conference, National Taiwan
University, Taipei, Taiwan.
Description: The Paciﬁc Rim Geometry Conference has been held
every two years since 1992, with previous meetings occurring at
Murramarang, Australia (2006), Shanghai (2004), Hong Kong (2002),
Sendai (2000), Vancouver (1998), Seoul (1996), Singapore (1994),
and Hong Kong (1992). The main purpose of the conference is
to bring together researchers from Paciﬁc Rim countries that are
interested in areas related to geometry. The conference serves as a
means to disseminate the most recent research developments and
to cultivate working relationships among its participants.
Organizers: Robert Bartnik (Monash University, Australia), Yng-Ing
Lee (National Taiwan University), Chang-Shou Lin (National Taiwan
University), Richard Schoen (Stanford University, USA), Mao-Pei Tsui
(University of Toledo, USA), Mu-Tao Wang (Columbia University,
USA).
Information: email: mao-pei.tsui@utoledo.edu; http://www.
math.ntu.edu.tw/~prg2008/.

13–17 The 48th American Society for Cell Biology Annual
Meeting, The Moscone Center, San Francisco, California. (May
2008, p. 636)
* 15–19 4th International Conference on Combinatorial Mathematics and Combinatorial Computing (4ICC), University of
Auckland, Auckland, New Zealand.
Description: The ICC is held every 10 years. This year it includes
the annual ACCMCC meeting of the Combinatorial Society of
Australasia, and the New Zealand leg of the map conferences
held annually in Slovenia/Slovakia/Arizona-Portugal/New Zealand.
Note: this event is held during summer in New Zealand.
Invited speakers (accepted unless stated): Alexander Barvinok,
University of Michigan; Peter Cameron, Queen Mary College, London;
Jan de Gier, University of Melbourne; Jesus de Loera, University of
California-Davis; Robin Pemantle, University of Pennsylvania (tentative); Cheryl Praeger, University of Western Australia; Chris Rodger,
Auburn University; Paul Seymour, Princeton University (tentative);
Mike Steel, University of Canterbury; Carsten Thomassen, Technical University of Denmark (tentative); Nick Wormald, University of
Waterloo; Doron Zeilberger, Rutgers University.
Information: email: mcw@cs.auckland.ac.nz; http://www.cs.
auckland.ac.nz/research/groups/theory/4ICC/.

15–19 The 13th Asian Technology Conference in Mathemat-
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ics (ATCM 2008), Suan Sunandha Rajabhat University, Bangkok,
Thailand. (Mar. 2008, p. 413)

17–21 First Joint International Meeting with the Shanghai
Mathematical Society, Shanghai, China. (Jun/Jul 2007, p. 784)
* 18–20 Pre-ICM International Convention on Mathematical Sciences, University of Delhi, Delhi, India.
Description: On the initiative of Department of Science and
Technology (DST), Government of India, an activity cell to organize
“India Mathematics Year 2009 (IMY2009) as Pre-ICM activity”
has been set up in the Department of Mathematics, University of
Delhi. To launch IMY-2009, we are organizing: Pre-ICM International
Convention on Mathematical Sciences (ICMS2008) at the Department
of Mathematics, University of Delhi during December 18–20,
2008. The academic programme of the convention will include
activities like workshops, symposia, brain-storming sessions, panel
discussions, group discussions, seminars, poster sessions, tutorials,
compact sessions etc. on various topics of mathematical sciences
including interdisciplinary aspects.
Information: Write to Prof. B. K. Dass, icmsdu@gmail.com or http:
//icms2008.du.ac.in.

23–26 International Conference on Computer Analysis of Science
and Technology problems, Tajik State National University (TSNU),
Dushanbe, Tajikistan. (Mar. 2008, p. 413)

January 2009
4–9 Workshop on Random Functions and Random Surfaces and
Interfaces, Centre de recherches mathématiques, Université de
Montréal, Montréal, Québec, Canada. (Jan. 2008, p. 78)
5–8 Joint Mathematics Meetings, Washington, D.C. (May 2008,
p. 636)
5–16 Group Theory, Combinatorics and Computation, The University of Western Australia, Perth, Australia. (May 2008, p. 636)
* 12–May 22 Algebraic Geometry, Mathematical Sciences Research
Institute, Berkeley, California.
Organizers: William Fulton, Joe Harris, Brendan Hassett, János
Kollár, Sándor Kovács, Robert Lazarsfeld, Ravi Vakil.
Description: This semester-long “jumbo” program on algebraic
geometry will emphasize cross-fertilization between different areas,
including classical and complex algebraic geometry, linear series
techniques, moduli spaces, enumerative geometry, varieties with
group actions, birational geometry, rational curves on algebraic
varieties, and classiﬁcation theory. The full resources of MSRI
will be devoted to a comprehensive discussion of these topics.
The organizers hope to convey the essential unity of the subject,
especially to young researchers and established mathematicians in
other ﬁelds who use algebraic geometry in their research.
Information:
http://www.msri.org/calendar/programs/
programinfo/251/show_program.
* 22–24 Connections for Women: Algebraic Geometry and Related Fields, Mathematical Sciences Research Institute, Berkeley,
California.
Organizers: Angela Gibney, Brendan Hassett, Sándor Kovács, Diane
Maclagan, Jessica Sidman, and Ravi Vakil.
Description: Twenty-ﬁrst century algebraic geometry is a broad
subject, with mathematicians on different frontiers sharing little
background. This workshop will consist of colloquium-style talks
introducing some of its subﬁelds to people, particularly postdocs,
working in other areas. The workshop is part of the semester
program on Algebraic Geometry, and some additional funding will
be available for participants to attend the associated introductory
workshop “Classical algebraic geometry”, January 26–30, 2009.
Information:
http://www.msri.org/calendar/workshops/
WorkshopInfo/471/show_workshop.
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* 26–30 Classical Algebraic Geometry, Mathematical Sciences Research Institute, Berkeley, Califonia.
Organizers: Lucia Caporaso, Brendan Hassett, James McKernan,
Mircea Mustata, Mihnea Popa.
Description: The main theme of the workshop will be to explore
modern approaches to problems originating in Classical Algebraic
Geometry, and at the same time offer an introduction to various
subﬁelds to the younger participants in the semester-long program.
Topics will include: (1) Birational geometry; (2) Moduli spaces of
curves; (3) Moduli spaces of vector bundles; (4) Abelian varieties.
Information: http://www.msri.org/calendar/index_workshops_
by_date.

March 2009
9–June 12 Quantum and Kinetic Transport: Analysis, Computations, and New Applications, Institute for Pure and Applied
Mathematics (IPAM), UCLA, Los Angeles, California. (Apr. 2008,
p. 526)
* 15–20 ALGORITMY 2009 Conference on Scientiﬁc Computing,
Hotel Permon, Podbanske, High Tatra Mountains, Slovak Republic.
Topics: The main topics of the ALGORITMY 2009 conference
are: computational ﬂuid dynamics, heat transfer and porous media ﬂow, nonlinear conservations laws, free boundary problems,
inverse problems, image processing and computer vision, computer graphics and computational geometry, computational ﬁnance,
computational biology and medicine, computational geosciences,
high-scale and parallel computing, direct and iterative methods
for large linear algebraic systems, preconditioning techniques,
optimization and nonlinear algebraic problems, scientiﬁc visualization, software for scientiﬁc computations. In solving the above
mentioned real-world problems, the main attention is given to a
new development and advanced applications of modern numerical
methods as ﬁnite element, ﬁnite volume and level set methods,
applied on structured and unstructured adaptive grids and accompanied by a fast and stable solution of arising systems of
equations.
Information: email: algoritm@math.sk; http://www.math.sk/
alg2009.

April 2009
6–10 The 3D Euler and 2D surface quasi-geostrophic equations,
American Institute of Mathematics, Palo Alto, California. (May 2008,
p. 636)
19–26 NoDIA-2009: Nonlinear Differential Equations, Integrability and Applications, Cape Town, South Africa. (May 2008,
p. 636)
* 27–May 1 Combinatorial Challenges in Toric Varieties, American
Institute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will
be devoted to a selection of problems on lattice polytopes that
arise in the theory of toric varieties. Besides structural results, we
will work on search strategies and computational approaches to
these questions.
Information: email: farmer@aimath.org; http://aimath.org/
ARCC/workshops/toricvarieties.html.

May 2009
10–15 ICMI Study 19: Proof and Proving in Mathematics Education, Taipei, Taiwan. (May 2008, p. 636)
* 12–16 (NEW DATE) First Buea International Conference on the
Mathematical Sciences, University of Buea, Cameroon. (Mar. 2008,
p. 408)
Description: The Department of Mathematics at the University of
Buea, Cameroon, is organizing its ﬁrst International Conference
on Mathematical Sciences, with the aim of bringing together
academicians and professionals with cross-disciplinary interests
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related to Mathematical Sciences, to demonstrate the vital role that
mathematics plays in society, and to bridge as well as nurture
understanding and collaboration between global and Cameroon
regional mathematical scientists and practictioners
Information: http://www.bueaconference.com.
* 17–22 Topology, C*-Algebras, and String Duality - an NSF/CBMS
Regional Conference in the Mathematical Sciences, Texas Christian University, Fort Worth, Texas.
Description: Principal Lecturer: Jonathan Rosenberg (Univ. of
Maryland). The subject of the conference will involve a number
of mathematical “spin-offs” of string theory into pure mathematics, and the way they connect with other topics in topology
and operator algebras that were initially developed for other purposes. The conference will focus largely on the rich interaction
between these and other important concepts of current interest.
Topics from pure mathematics will include K-theory and twisted
K-theory, continuous-trace algebras and the Dixmier-Douady invariant, crossed product C*-algebras and their K-theory, bundles,
and homotopy theory. The lecturer will develop parts of these
subjects in their own right, as well as discussing their relevance to
the very active current research in mathematical physics concerning
dualities between various string theories, especially T-duality and
S-duality.
Information: http://faculty.tcu.edu/gfriedman/CBMS/.

18–23 Workshop on Interacting Stochastic Particle Systems,
Centre de recherches mathématiques, Université de Montréal,
Montréal, Québec, Canada. (Jan. 2008, p. 78)
27–June 1 The International Conference “Inﬁnite Dimensional
Analysis and Topology”, Yaremche, Ivano-Frankivsk, Ukraine. (May
2008, p. 636)

The following new announcements will not be repeated until
the criteria in the next to the last paragraph at the bottom of
the ﬁrst page of this section are met.

June 2009
* 8–12 Computational Methods and Function Theory 2009, Bilkent
University, Ankara, Turkey.
Description: The general theme of the meeting concerns various
aspects of interaction of complex variables and scientiﬁc computation, including related topics from function theory, approximation
theory and numerical analysis. Another important aspect of the
CMFT meetings, previously held in Valparaiso 1989, Penang 1994,
Nicosia 1997, Aveiro 2001, and Joensuu 2005, is to promote the
creation and maintenance of contacts with scientists from diverse
cultures. The organizers are Mefharet Kocatepe (Bilkent University,
Ankara, Turkey), Ilpo Laine (University of Joensuu, Finland), Stephan
Ruscheweyh (University of Würzburg, Germany) and Edward Saff
(Vanderbilt University, Nashville).
Information: email: cmft@bilkent.edu.tr.

* 22–26 (NEW DATE) 5th Asian Mathematical Conference (AMC
2009), Penang /Kulalumpur, Malaysia.
Description: Activities of the conference will include the following;
Keynote addresses by internationally renowned mathematicians;
Invited talks by prominent regional mathematicians; Contributed
papers; Workshops Focus Areas of this conference are; Algebra; Algebraic Geometry; Analysis; Operator Algebra & Functional Analysis;
Lie Groups and Lie Algebras; Number Theory; Combinatorics; Logic
& Foundations of Mathematics; Ordinary Differential Equations
and Dynamical Systems; Partial Differential Equations; Topology;
Mathematical Aspects of Computer Science; Numerical Analysis
and Scientiﬁc Computing; Control Theory, Optimization and Operations Research; Probability and Stochastic Process; Statistics;
Application of Mathematics in Sciences.
Information: email: vravi@maths.du.ac.in; http://math.usm.
my/amc2009.

July 2009
* 6–10 26th Journées Arithmétiques, Université de Saint-Etienne,
Saint-Etienne, France.
Description: About 12 invited talks; parallel sessions of 20 minutes
communications in all branches of Number Theory.
Information: ja2009@univ-st-etienne.fr; http://ja2009.univst-etienne.fr/.
* 6–10 Journées de Géométrie Arithmétique de Rennes, Institut
de Recherche Mathématique de Rennes, Université de Rennes 1,
Rennes, France.
Description: The conference will cover the following subjects :
ramiﬁcation theory, vanishing cycles, rigid geometry, arithmetic
D-modules, geometric and p-adic aspects of the Langlands Correspondence and related topics.
Information: email: ahmed.abbes@univ-rennes1.fr; http://perso.
univ-rennes1.fr/ahmed.abbes/jgar.html.
* 13–17 9th International Conference on Finite Fields and Applications, University College Dublin, Dublin, Ireland.
Description: The aim of this conference is to bring together
researchers from all aspects of ﬁnite ﬁelds: theory, computation
and applications. Previous meetings have been in Las Vegas
(USA), Glasgow (Scotland), Waterloo (Canada), Augsburg (Germany),
Oaxaca (Mexico), Toulouse (France) and Melbourne (Australia). As
in previous years we intend to publish conference proceedings with
one of the major scientiﬁc publishers.
Topics: Of interest include, but are not limited to, the following.
Theory: additive and multiplicative structure, polynomials, curves,
varieties, character sums, function ﬁelds. Computation: polynomial
factorisation, decomposition and irreducibility testing, ﬁnding
primitive and other special elements of ﬁnite ﬁelds, algorithms
for polynomials, codes, curves, varieties, and other objects over
ﬁnite ﬁelds. Applications: cryptography, codes, information theory,
combinatorics, quantum information science.
Information: http://www.shannoninstitute.ie/fq9/; email: gary.
mcguire@ucd.ie.

* 15–19 Waves 2009: The 9th International Conference on Mathematical and Numerical Aspects of Waves Propagation, Pau,
France.
Description: This conference is one of the main venues where
signiﬁcant advances in the analysis and computational modeling
of wave phenomena and exciting new applications are presented.
Conference themes include but are not limited to forward and
inverse scattering, nonlinear wave phenomena, fast computational
techniques, high performance computing, numerical analysis, absorbing layers and approximate boundary conditions, analytic and
semi-analytic techniques for wave problems, domain decomposition, guided waves, random media etc.
Information: email: julien.Diaz@inria.fr; http://waves-2009.
bordeaux.inria.fr/.
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Algebra and Algebraic
Geometry
Ordering Braids
Patrick Dehornoy, Université
de Caen, France, and Institut
Universitaire de France, Paris,
France, Ivan Dynnikov, Moscow
State University, Russia, Dale
Rolfsen, University of British
Columbia, Vancouver, BC,
Canada, and Bert Wiest,
Université de Rennes, France

Contents: Introduction; Braid groups; A linear ordering of braids;
Applications of the braid ordering; Self-distributivity; Handle
reduction; Connection with the Garside structure; Alternating
decompositions; Dual braid monoids; Automorphisms of a free
group; Curve diagrams; Relaxation algorithms; Triangulations;
Hyperbolic geometry; The space of all braid orderings; Bi-ordering
the pure braid groups; Open questions and extensions;
Bibliography; Index; Key definitions; Index of notation.
Mathematical Surveys and Monographs, Volume 148
September 2008, approximately 317 pages, Hardcover, ISBN:
978-0-8218-4431-1, LC 2008009859, 2000 Mathematics Subject
Classification: 20F36; 06F05, 06F15, 20B30, 20F34, 20F38, 57M25,
57M50, 68Q25, 68Q70, AMS members US$71, List US$89, Order
code SURV/148

From a review of the previous edition:

Finite Group Theory

...this is a timely and very carefully written book describing
important, interesting and beautiful results in this new area of
research concerning braid groups. It will no doubt create much
interest and inspire many more insights into these order structures.
– Stephen P. Humphries for Mathematical Reviews
In the fifteen years since the discovery that Artin’s braid groups
enjoy a left-invariant linear ordering, several quite different
approaches have been used to understand this phenomenon.
This book is an account of those approaches, which involve
such varied objects and domains as combinatorial group
theory, self-distributive algebra, finite combinatorics, automata,
low-dimensional topology, mapping class groups, and hyperbolic
geometry. The remarkable point is that all these approaches lead to
the same ordering, making the latter rather canonical.
We have attempted to make the ideas in this volume accessible and
interesting to students and seasoned professionals alike. Although
the text touches upon many different areas, we only assume that the
reader has some basic background in group theory and topology,
and we include detailed introductions wherever they may be
needed, so as to make the book as self-contained as possible.
The present volume follows the book, Why are braids orderable?,
written by the same authors and published in 2002 by the Société
Mathématique de France. The current text contains a considerable
amount of new material, including ideas that were unknown in 2002.
In addition, much of the original text has been completely rewritten,
with a view to making it more readable and up-to-date.

June/July 2008

I. Martin Isaacs, University of
Wisconsin–Madison, WI
The text begins with a review of
group actions and Sylow theory. It
includes semidirect products, the
Schur–Zassenhaus theorem, the theory
of commutators, coprime actions on
groups, transfer theory, Frobenius
groups, primitive and multiply transitive
permutation groups, the simplicity of the
PSL groups, the generalized Fitting subgroup and also Thompson’s
J-subgroup and his normal p-complement theorem.
Topics that seldom (or never) appear in books are also covered.
These include subnormality theory, a group-theoretic proof of
Burnside’s theorem about groups with order divisible by just two
primes, the Wielandt automorphism tower theorem, Yoshida’s
transfer theorem, the “principal ideal theorem” of transfer theory
and many smaller results that are not very well known.
Proofs often contain original ideas, and they are given in complete
detail. In many cases they are simpler than can be found
elsewhere. The book is largely based on the author’s lectures, and
consequently, the style is friendly and somewhat informal. Finally,
the book includes a large collection of problems at disparate levels
of difficulty. These should enable students to practice group theory
and not just read about it.
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Martin Isaacs is professor of mathematics at the University of
Wisconsin, Madison. Over the years, he has received many teaching
awards and is well known for his inspiring teaching and lecturing.
He received the University of Wisconsin Distinguished Teaching
Award in 1985, the Benjamin Smith Reynolds Teaching Award in
1989, and the Wisconsin Section MAA Teaching Award in 1993, to
name only a few. He was also honored by being the selected MAA
Pólya Lecturer in 2003–2005.

Gary L. Mullen, Pennsylvania
State University, University Park,
PA, Daniel Panario, Carleton
University, Ottawa, Ontario,
Canada, and Igor E. Shparlinski,
Macquarie University, North
Ryde, NSW, Australia, Editors

Contents: Sylow theory; Subnormality; Split extensions;
Commutators; Transfer; Frobenius actions; The Thompson
subgroup; Permutation groups; More on subnormality; More
transfer theory; The basics; Index.
Graduate Studies in Mathematics, Volume 92
August 2008, approximately 337 pages, Hardcover, ISBN: 978-08218-4344-4, LC 2008011388, 2000 Mathematics Subject Classification: 20B15, 20B20, 20D06, 20D10, 20D15, 20D20, 20D25, 20D35,
20D45, 20E22, 20E36, AMS members US$47, List US$59, Order
code GSM/92

Noncommutative
Rings, Group Rings,
Diagram Algebras and
Their Applications
S. K. Jain, Ohio University, Athens,
OH, and S. Parvathi, University of
Madras, Chennai, India, Editors
Articles in this volume are based on talks
given at the International Conference on
Noncommutative Rings, Group Rings, Diagram Algebras and Their
Applications. The conference provided researchers in mathematics
with the opportunity to discuss new developments in these rapidly
growing fields. This book contains several excellent articles, both
expository and original, with new and significant results. It is
suitable for graduate students and researchers interested in Ring
Theory, Diagram Algebras and related topics.
Contents: A. Facchini, Injective modules, spectral categories, and
applications; K. Joshi, R. K. Sharma, and J. B. Srivastava, *-prime
and strongly prime radicals of group algebras; A. V. Kelarev and
D. S. Passman, A description of incidence rings of group automata;
V. Kodiyalam, T. Y. Lam, and R. G. Swan, Determinantal ideals,
Pfaffian ideals, and the principal minor theorem; V. Kodiyalam
and V. S. Sunder, Temperley-Lieb and non-crossing partition
planar algebras; T. Y. Lam, A. Leroy, and A. Ozturk, Wedderburn
polynomials over division rings, II; P. Martin, On diagram
categories, representation theory and statistical mechanics;
M. Parvathi and A. Tamilselvi, Robinson-Schensted correspondence for the G-Brauer algebras; D. S. Passman, Free subgroups in
linear groups and group rings; M. Sahai, On group algebras KG with
U (KG)! nilpotent of class at most 2; V. Sahai and S. Yadav, On
models of certain p, q-algebra representations: The p, q-algebra
Up,q (su2 ); R. P. Sharma and V. S. Kapil, Generic irreducibles of the
Brauer algebras; K. Varadarajan, Anti Hopfian and anti co-Hopfian
modules; R. Wisbauer, Hopf monads on categories.

This volume contains the proceedings of the Eighth International
Conference on Finite Fields and Applications, held in Melbourne,
Australia, July 9–13, 2007. It contains 5 invited survey papers as
well as original research articles covering various theoretical and
applied areas related to finite fields.
Finite fields, and the computational and algorithmic aspects of
finite field problems, continue to grow in importance and interest in
the mathematical and computer science communities because of
their applications in so many diverse areas. In particular, finite
fields now play very important roles in number theory, algebra, and
algebraic geometry, as well as in computer science, statistics, and
engineering. Areas of application include algebraic coding theory,
cryptology, and combinatorial design theory.
This item will also be of interest to those working in applications.
Contents: D. J. Bernstein and T. Lange, Analysis and optimization
of elliptic-curve single-scalar multiplication; S. Boztaş, On
influences of Boolean variables and their computation;
N. Brandstätter and A. Winterhof, Subsequences of Sidelnikov
sequences; R. P. Brent and P. Zimmermann, A multi-level blocking
distinct-degree factorization algorithm; M. Car, New bounds
on some parameters in the Waring problem for polynomials
over a finite field; M. Cipu and S. D. Cohen, Dickson polynomial
permutations; V. Deolalikar, Ring theoretic study of linear codes
using additive polynomials; G. Effinger, Toward a complete twin
primes theorem for polynomials over finite fields; E. El-Mahassni
and I. E. Shparlinski, On the distribution of the elliptic curve
power generator; A. Enge, Discrete logarithms in curves over
finite fields; A. Garcia and H. Stichtenoth, Some remarks on the
Hasse-Arf theorem; D. Gomez and A. Winterhof, Character sums
for sequences of iterations of Dickson polynomials; J. Jedwab,
What can be used instead of a Barker sequence?; A. M. Johnston,
Order dividing extension fields and the root computation problem;
P. Langevin, G. Leander, and G. McGuire, Kasami bent functions
are not equivalent to their duals; E. Orozco, Reduced linear modular
systems; N. Pinnawala and A. Rao, Cocyclic Butson Hadamard
matrices and codes over Zn via the trace map; I. M. Rubio,
G. L. Mullen, C. Corrada, and F. N. Castro, Dickson permutation
polynomials that decompose in cycles of the same length; V. K.
Murty and K. W. Shum, Equidistribution of roots of L-function of
Gold exponential sum; H. Tapia-Recillas, The simplex code over
Galois rings; J. A. Thas, Finite fields and Galois geometries.
Contemporary Mathematics, Volume 461
August 2008, 265 pages, Softcover, ISBN: 978-0-8218-4309-3, 2000
Mathematics Subject Classification: 11Txx, AMS members US$63,
List US$79, Order code CONM/461

Contemporary Mathematics, Volume 456
June 2008, 230 pages, Softcover, ISBN: 978-0-8218-4285-0,
LC 2008005488, 2000 Mathematics Subject Classification: 05E10,
16N60, 16S34, 16U60, 17B37, 20C07, 20E06, 20H20, 81R50, 33D80,
AMS members US$55, List US$69, Order code CONM/456
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Real and Complex
Singularities

L’Endoscopie Tordue
n’est pas si Tordue

Marcelo J. Saia, Universidade de
São Paulo, São Carlos, S.P., Brazil,
and José Seade, Universidad
Nacional Autónoma de México,
Cuernavaca, Morelos, Mexico,
Editors

J.-L. Waldspurger, Institut de
Mathématiques de Jussieu, Paris,
France

This book offers a selection of papers
based on talks presented at the Ninth International Workshop on
Real and Complex Singularities, a series of biennial workshops
organized by the Singularity Theory group at São Carlos, S.P.,
Brazil. The papers deal with all the different topics in singularity
theory and its applications, from pure singularity theory related
to commutative algebra and algebraic geometry to those topics
associated with various aspects of geometry to homotopy theory.
Among the topics on pure singularity theory discussed are
invariants of singularities, integral closure and equisingularity,
classification theory, contact structures and vector fields, and Thom
polynomials. Geometric aspects deal with relations of singularity
theory with topology, differential geometry and physics. Here
topics discussed include the index of quadratic differential forms,
obstructions in fundamental groups of plane curve complements,
conjugate vectors of immersed manifolds, exotic moduli of Goursat
distributions in codimension three, cobordisms of fold maps, etc.
The book concludes with notes from the course on the residue
theoretical approach to intersection theory.
This item will also be of interest to those working in geometry and
topology.
Contents: D. Dreibelbis, Conjugate vectors of immersed manifolds;
T. Gaffney, Invariants of D(q, p) singularities; T. Gaffney,
Nilpotents, integral closure and equisingularity conditions;
K. Houston, Singularities in generic one-parameter complex
analytic families of maps; G. Ishikawa, Global classification
of singular curves on the symplectic plane; V. H. Jorge Pérez,
Counting isolated singularities of a stable perturbation of a finitely
A-determined map-germ Cn , 0) → (Cp , 0) with n < p; V. H. Jorge
Pérez and A. J. Miranda, Milnor numbers and equisingularity of
map germs from Cn+3 to C3 ; B. Kalmár, Cobordism invariants of
fold maps; C. Leidy and L. Maxim, Obstructions on fundamental
groups of plane curve complements; P. Mormul, Exotic moduli
of Goursat distributions exist already in codimension three;
A. A. du Plessis and C. T. C. Wall, Hypersurfaces with isolated
singularities with symmetry; P. Pragacz, Thom polynomials and
Schur functions: Towards the singularities Ai (−); L. S. Challapa,
Index of quadratic differential forms; J. Seade, Remarks on contact
structures and vector fields on isolated complete intersection
singularities; T. Suwa, Residue theoretical approach to intersection
theory.
Contemporary Mathematics, Volume 459
July 2008, approximately 257 pages, Softcover, ISBN: 978-0-82184497-7, LC 2008008196, 2000 Mathematics Subject Classification:
32Sxx, 53Bxx, 34Cxx, 14Cxx, AMS members US$63, List US$79,
Order code CONM/459

June/July 2008

Contents: Introduction; La conjecture
de transfert; Analyse harmonique;
Classes de conjugaison stable et
correspondances endoscopiques; Le cas
non ramifié; Cas non ramifié: les preuves;
Préliminaires cohomologiques; Définition des facteurs de transfert;
Normalisation du facteur de transfert dans le cas non ramifié;
Rapport de facteurs de transfert; Egalité de facteurs de transfert;
Réduction à un sous-groupe de Lévi; Réduction à une situation non
ramifiée; Réduction au cas quasi-simple; Le cas θ = 1; Le cas: G∗ de
type An−1 ; Le cas: G∗ de type D4 et θ d’ordre 3; Le cas: G∗ de type
Dn et θ d’ordre 2; Le cas: G∗ de type E6 et θ d’ordre 2; Appendice A:
sections d’extensions; Appendice B: l’exponentielle; Bibliographie.
Memoirs of the American Mathematical Society, Volume 194,
Number 908
June 2008, 261 pages, Softcover, ISBN: 978-0-8218-4469-4,
LC 2008008510, 2000 Mathematics Subject Classification: 22E35,
22E50; 11R34, Individual member US$52, List US$87, Institutional
member US$70, Order code MEMO/194/908

Analysis
Integrable Systems
and Random Matrices
In Honor of Percy Deift
Jinho Baik, University of
Michigan, Ann Arbor, MI,
Thomas Kriecherbauer, RuhrUniversität Bochum, Germany,
Luen-Chau Li, Pennsylvania State
University, University Park, PA,
Kenneth D. T-R McLaughlin, University of Arizona,
Tucson, AZ, and Carlos Tomei, PUC, Rio de Janeiro,
Brazil, Editors
This volume contains the proceedings of a conference held at the
Courant Institute in 2006 to celebrate the 60th birthday of Percy A.
Deift. The program reflected the wide-ranging contributions of
Professor Deift to analysis with emphasis on recent developments
in Random Matrix Theory and integrable systems. The articles in
this volume present a broad view on the state of the art in these
fields. Topics on random matrices include the distributions and
stochastic processes associated with local eigenvalue statistics, as
well as their appearance in combinatorial models such as TASEP,
last passage percolation and tilings. The contributions in integrable
systems mostly deal with focusing NLS, the Camassa–Holm
equation and the Toda lattice. A number of papers are devoted
to techniques that are used in both fields. These techniques are
related to orthogonal polynomials, operator determinants, special
functions, Riemann–Hilbert problems, direct and inverse spectral
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Analysis on Graphs
and Its Applications

theory. Of special interest is the article of Percy Deift in which he
discusses some open problems of Random Matrix Theory and the
theory of integrable systems.
This item will also be of interest to those working in probability.
Contents: C. Tomei, Percy Deift at integer times; A. Henrici and
T. Kappeler, Birkhoff normal form for the periodic toda lattice;
H. Widom, Asymptotics of a class of operator determinants with
application to the cylindrical toda equations; V. Y. Novokshenov,
Connection formulas for the third Painlevé transcendent in
the complex plane; A. S. Fokas, Nonlinear Fourier transforms
and integrability in multidimensions; T. Grava and C. Klein,
Numerical study of a multiscale expansion of Korteweg-de
Vries and Camassa-Holm equation; A. Boutet de Monvel and
D. Shepelsky, Long-time asymptotics of the Camassa-Holm
equation on the line; A. Tovbis, S. Venakides, and X. Zhou,
Semiclassical focusing nonlinear Schrödinger equation in
the pure radiation case: Riemann-Hilbert problem approach;
S. Kamvissis, From stationary phase to steepest descent; P. D.
Miller, Riemann-Hilbert problems with lots of discrete spectrum;
T. Kriecherbauer, A. B. J. Kuijlaars, K. D. T-R McLaughlin, and
P. D. Miller, Locating the zeros of partial sums of ez with
Riemann-Hilbert methods; J. S. Geronimo and P. Iliev, Two variable
deformations of the Chebyshev measure; A. Its and I. Krasovsky,
Hankel determinant and orthogonal polynomials for the Gaussian
weight with a jump; L. Pastur, Orthogonal polynomials, Jacobi
matrices and random matrices; T. Claeys and A. B. J. Kuijlaars,
Universality in unitary random matrix ensembles when the soft
edge meets the hard edge; D. S. Lubinsky, A new approach to
universality limits at the edge of the spectrum; P. J. Forrester, On
the gap probability generating function at the spectrum edge in the
case of orthogonal symmetry; M. Adler and P. van Moerbeke, An
interpolation between Airy and Pearcey processes; P. L. Ferrari,
The universal Airy1 and Airy2 processes in the toally asymmetric
simple exclusion process; K. Johansson, On some special directed
last-passage percolation models; E. Bachmat, Discrete spacetime
and its applications; F. Colomo and A. G. Pronko, The arctic circle
revisited; D. Gioev, Moduli of continuity and average decay of
Fourier transforms: Two-sided estimates; R. Hempel, Eigenvalues
of Schrödinger operators in gaps of the essential spectrum—An
overview; J. C. Mattingly and T. M. Suidan, Transition measures
for the stochastic Burgers equation; P. Deift, Some open problems
in random matrix theory and the theory of integrable systems.
Contemporary Mathematics, Volume 458
June 2008, 420 pages, Softcover, ISBN: 978-0-8218-4240-9, LC
2008007009, 2000 Mathematics Subject Classification: 15A52,
35Q15, 35Q55, 35Q58, 37K15, 37K40, 42C05, 60K35, 60G60, AMS
members US$87, List US$109, Order code CONM/458
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Pavel Exner, Academy of
Sciences, Rez near Prague,
Czech Republic, Jonathan P.
Keating, University of Bristol,
Clifton, Bristol, United Kingdom,
Peter Kuchment, Texas A&M
University, College Station,
TX, Toshikazu Sunada, Meiji
University, Kawasaki, Japan, and Alexander
Teplyaev, University of Connecticut, Storrs, CT,
Editors
This book addresses a new interdisciplinary area emerging on the
border between various areas of mathematics, physics, chemistry,
nanotechnology, and computer science. The focus here is on
problems and techniques related to graphs, quantum graphs, and
fractals that parallel those from differential equations, differential
geometry, or geometric analysis. Also included are such diverse
topics as number theory, geometric group theory, waveguide theory,
quantum chaos, quantum wire systems, carbon nano-structures,
metal-insulator transition, computer vision, and communication
networks.
This volume contains a unique collection of expert reviews on the
main directions in analysis on graphs (e.g., on discrete geometric
analysis, zeta-functions on graphs, recently emerging connections
between the geometric group theory and fractals, quantum graphs,
quantum chaos on graphs, modeling waveguide systems and
modeling quantum graph systems with waveguides, control theory
on graphs), as well as research articles.
This item will also be of interest to those working in mathematical
physics.
Contents: Analysis on combinatorial graphs: Review articles:
R. Band, I. Oren, and U. Smilansky, Nodal domains on
graphs—How to count them and why?; M. D. Horton, H. M. Stark,
and A. A. Terras, Zeta functions of weighted graphs and covering
graphs; T. Sunada, Discrete geometric analysis; Research articles:
M. J. Gruber, D. H. Lenz, and I. Veselić, Uniform existence of
the integrated density of states for combinatorial and metric
graphs over Z d ; D. Guido, T. Isola, and M. L. Lapidus, Bartholdi
zeta functions for periodic simple graphs; M. Kelbert and Y.
Suhov, Asymptotic properties of Markov processes on Cayley
trees; Analysis on fractals: Review articles: V. Nekrashevych and
A. Teplyaev, Groups and analysis on fractals; Research articles:
R. Grigorchuk and Z. Šunić, Schreier spectrum of the Hanoi
Towers group on three pegs; A. Grigor’yan and T. Kumagai, On the
dichotomy in the heat kernel two sided estimates; M. L. Lapidus and
E. P. J. Pearse, Tube formulas for self-similar fractals; R. Peirone,
Existence of Eigenforms on nicely separated fractals; Analysis on
quantum graphs: Review articles: J. Bolte and S. Endres, Trace
formulae for quantum graphs; J. Harrison, Quantum graphs with
spin Hamiltonians; J. P. Keating, Quantum graphs and quantum
chaos; P. Kuchment, Quantum graphs: An introduction and a
brief survey; Research articles: G. Berkolaiko, Two constructions
of quantum graphs and two types of spectral statistics; B. M.
Brown, M. S. P. Eastham, and I. G. Wood, An example on the
discrete spectrum of a star graph; B. M. Brown, M. Langer, and
K. M. Schmidt, The HELP inequality on trees; R. Carlson, Boundary
value problems for infinite metric graphs; T. Ekholm, R. L. Frank,
and H. Kovařík, Remarks about Hardy inequalities on metric trees;
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H. Flechsig and S. Gnutzmann, On the spectral gap in Andreev
graphs; G. Freiling, M. Ignatiev, and V. Yurko, An inverse spectral
problem for Sturm-Liouville operators with singular potentials on
star-type graphs; M. J. Gruber, M. Helm, and I. Veselić, Optimal
Wegner estimates for random Schrödinger operators on metric
graphs; V. Kostrykin, J. Potthoff, and R. Schrader, Contraction
semigroups on metric graphs; K. Pankrashkin, Localization in
a quasiperiodic model on quantum graphs; O. Post, Equilateral
quantum graphs and boundary triples; B. Winn, A conditionally
convergent trace formula for quantum graphs; Applications:
Review articles: S. Avdonin, Control problems on quantum graphs;
P. Exner, Leaky quantum graphs: A review; D. Grieser, Thin tubes
in mathematical physics, global analysis and spectral geometry;
O. Hul, M. Ławniczak, S. Bauch, and L. Sirko, Simulation of
quantum graphs by microwave networks; D. Krejčiřík, Twisting
versus bending in quantum waveguides; Research articles:
B. Bellazzini, M. Burrello, M. Mintchev, and P. Sorba, Quantum
field theory on star graphs; H. D. Cornean, P. Duclos, and
B. Ricaud, On the skeleton method and an application to a quantum
scissor; S. A. Fulling and J. H. Wilson, Vacuum energy and closed
orbits in quantum graphs; P. Schapotschnikow and S. Gnutzmann,
Spectra of graphs and semi-conducting polymers.
Proceedings of Symposia in Pure Mathematics, Volume 77
August 2008, approximately 689 pages, Hardcover, ISBN: 978-08218-4471-7, LC 2008011370, 2000 Mathematics Subject Classification: 05C90, 11M41, 20F65, 28A80, 35-XX, 47-XX, 58-XX, 68R10,
70Q05, 78Axx, 81-XX, AMS members US$108, List US$135, Order
code PSPUM/77

Heisenberg Calculus
and Spectral Theory
of Hypoelliptic
Operators on
Heisenberg Manifolds
Raphaël S. Ponge, University of
Toronto, ON, Canada
Contents: Introduction; Heisenberg
manifolds and their main differential operators; Intrinsic approach
to the Heisenberg calculus; Holomorphic families of ΨH DOs; Heat
equation and complex powers of hypoelliptic operators; Spectral
asymptotics for hypoelliptic operators; Appendix A. Proof of
Proposition 3.1.18; Appendix B. Proof of Proposition 3.1.21;
Bibliography.
Memoirs of the American Mathematical Society, Volume 194,
Number 906
June 2008, 134 pages, Softcover, ISBN: 978-0-8218-4148-8, LC
2008008508, 2000 Mathematics Subject Classification: 58J40, 58J50;
58J35, 32V10, 35H10, 53D10, Individual member US$40, List
US$67, Institutional member US$54, Order code MEMO/194/906

Applications
Tapas in Experimental
Mathematics
Tewodros Amdeberhan,
Massachusetts Institute of
Technology, Cambridge, MA, and
Tulane University, New Orleans,
LA, and Victor H. Moll, Tulane
University, New Orleans, LA,
Editors
Experimental Mathematics is a recently structured field of
mathematics that uses a computer and advanced computing
technology as tools to perform experiments such as analysis of
examples, testing of new ideas, and the search of patterns.
The development of a broad spectrum of mathematical software
products such as Mathematica® and MapleTM has allowed
mathematicians of diverse backgrounds and interests to make the
computer an essential part of their daily working environment.
This volume represents the AMS Special Session on Experimental
Mathematics held in January 2007 in New Orleans. This gathering is
part of an annual meeting of a growing number of scientists that
have been labeled experimental mathematicians.
The guiding principles of the field, some of which are included
in the introduction to these proceedings, are similar to those of
laboratory experiments in the physical and biological sciences.
Contents: A. Ayyer and D. Zeilberger, Two dimensional directed
lattice walks with boundaries; D. H. Bailey and J. M. Borwein,
Computer-assisted discovery and proof; C. D. Bennett and
E. Mosteig, On the collection of integers that index the fixed points
of maps on the space of rational functions; B. C. Berndt, O.-Y.
Chan, S.-G. Lim, and A. Zaharescu, Questionable claims found
in Ramanujan’s lost notebook; R. P. Boyer and W. M. Y. Goh,
Partition polynomials: Asymptotics and zeros; D. M. Bradley,
Hypergeometric functions related to series acceleration formulas;
M. Chamberland, Using integer relations algorithms for finding
relationships among functions; M. W. Coffey, Conjecturing the
optimal order of the components of the Li/Keiper constants;
S. Crass, An experimental approach to equation-solving: Symmetry
and dynamics; E. Curry, Multidimensional radix representations
and Hot Spot Theorem; D. Dominici, Some properties of the
inverse error function; M. L. Glasser and D. Manna, On the Laplace
transform of the Psi function; M. Kauers, Computer algebra for
special function inequalities; M. J. Mossinghoff, An isodiametric
problem for equilateral polygons; O. Oloa, Some Euler-type
integrals and a new rational series for Euler’s constant; A. V. Sills,
Disturbing the q-Dyson conjecture; J. Sondow and K. Schalm,
Which partial sums of the Taylor series for e are convergents
to e? (and a link to the primes 2, 5, 13, 37, 463); D. Zeilberger,
Symbol-crunching with the gambler’s ruin problem.
Contemporary Mathematics, Volume 457
June 2008, 292 pages, Softcover, ISBN: 978-0-8218-4317-8, LC
2008006147, 2000 Mathematics Subject Classification: 05A15,
05A19, 11A63, 11Y60, 13F25, 33B20, 33C05, 33C20, 34K25, 52B55,
AMS members US$71, List US$89, Order code CONM/457
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General and Interdisciplinary
Five-Minute
Mathematics
Ehrhard Behrends, Freie
Universität Berlin, Germany
Translated by David Kramer
How much math can you cover in five
minutes? Quite a bit, if you have a good
guide. In this collection of one hundred
short essays, Ehrhard Behrends offers a
tour through contemporary and everyday
mathematics. The topics range from pure mathematics to
applications of mathematics to observations about the mathematics
that surrounds us in daily life. Here, we read about the parable of
grains of rice on a chessboard, the mathematics of the lottery, music
and mathematics, intriguing paradoxes, the concept of infinity, the
Poincaré conjecture, quantum computers, and plenty more.
Anyone who regularly reads the science section of a newspaper
or magazine will find much to enjoy in Five-Minute Mathematics.
Behrends makes very few assumptions about his readers, other
than general curiosity and some familiarity with high school
mathematics.

Running hot and cold: Controlled cooling solves optimization
problems; Who didn’t pay?; What can statistics tell us?; Arbitrage;
Farewell to risk: Options; Is mathematics a reflection of the world?;
Mathematics that you can hear; Chance as composer; Do dice have a
guilty conscience?; Strawberry ice cream can kill you!; Prosperity for
all; No risk, thank you!; A Nobel Prize in mathematics?; Chance as
reckoner: Monte Carlo methods; Fuzzy logic; Secret messages in the
Bible?; How knotted can a knot be?; How much mathematics does a
person need?; Big, bigger, biggest; It is probably correct; Is the world
a crooked place?; Is there a mathematical bureau of standards?; The
butterfly that fluttered by; Guaranteed to make you rich; Don’t trust
anyone over thirty; Equality in mathematics; Magical invariants;
Mathematics goes to the movies; The lazy eight: Infinity; Books need
bigger margins!; Visualizing internal organs with mathematics; A
brain in the computer; Cogito, ergo sum; Does the world have a
hole?; Complex numbers are not so complex as their name suggests;
M. C. Escher and infinity; A one at the beginning is much more likely
than a two; The Leipzig town hall and the sunflower; Information
optimally packaged; Four colors suffice!; Mathematics makes
billionaires; Further reading; Index.
June 2008, 380 pages, Softcover, ISBN: 978-0-8218-4348-2, LC
2007060594, 2000 Mathematics Subject Classification: 00A06,
00A08, AMS members US$28, List US$35, Order code MBK/53

Geometry and Topology

The vignettes originally appeared in the author’s newspaper
column. They have been extensively revised and expanded, and
provided with attractive illustrations and photographs.
Contents: You can’t beat the odds; Magical mathematics: The
integers; How old is the captain?; Vertiginously large prime
numbers; Loss plus loss equals win; When it comes to large
numbers, intuition fails; The key for encryption is the telephone
book; The village barber who shaves himself; Quit while you’re
ahead?; Can a monkey create great literature?; The birthday
paradox; Horror vacui; Sufficient difficulties with the logic of
mathematics are in fact a necessity; To change or not to change?
The Monty Hall problem; In Hilbert’s Hotel there is always a
vacancy; That fascinating number pi; How random events become
calculable quantities; A one-million-dollar prize: How are the
prime numbers distributed?; The five-dimensional cake; One night
stand; Fly me to the Moon; Using residues; Top secret!; Magical
mathematics: Order amidst chaos; How does one approach genius?;
On semitones and twelfth roots; Why am I always standing in the
wrong line?; Zero: An undeservedly underrated number; I love to
count!; Genius autodidact: The Indian mathematician Ramanujan; I
hate mathematics because...; The traveling salesman: A modern
odyssey; Squaring the circle; A step into the infinite; Mathematics
in your CD player; The logarithm: A dying breed; Prizeworthy
mathematics; Why axioms of all things?; Proof by computer?;
The lottery: The small prizes; Formulas = concentrated thought;
Endless growth; How do quanta compute?; Extremes!; Infinitely
small?; Mathematical observations at the fire department; The first
mathematical proof is 2,500 years old; There is transcendence
in mathematics, though it has nothing to do with mysticism;
Is every even number the sum of two primes?; Why we invert
conditional probabilities incorrectly; Millionaire or billionaire?;
Mathematics and chess; “The book of nature is written in the
language of mathematics”; The search for Mersenne primes;
Berlin, eighteenth century: A beatuful formula is discovered; The
first really complicated number; P = NP: In mathematics, is luck
sometimes unnecessary?; Happy 32nd birthday!; Buffon’s needle;
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Non-commutative
Geometry in
Mathematics and
Physics
Giuseppe Dito, Université
de Bourgogne, Dijon, Cedex,
France, Hugo García-Compeán,
CINVESTAV Unidad Monterrey,
Nuevo Leon, Mexico, Ernesto
Lupercio, CINVESTAV, Mexico City, Mexico, and
Francisco J. Turrubiates, Institute Politenico
Nacional, Mexico City, Mexico, Editors
This volume represents the proceedings of the conference on
Topics in Deformation Quantization and Non-Commutative
Structures held in Mexico City in September 2005. It contains survey
papers and original contributions by various experts in the fields of
deformation quantization and non-commutative derived algebraic
geometry in the interface between mathematics and physics.
It also contains an article based on the XI Memorial Lectures given
by M. Kontsevich, which were delivered as part of the conference.
This is an excellent introductory volume for readers interested in
learning about quantization as deformation, Hopf algebras, and
Hodge structures in the framework of non-commutative algebraic
geometry.
This item will also be of interest to those working in mathematical
physics.
Contents: M. Kontsevich, XI Solomon Lefschetz memorial lecture
series: Hodge structures in non-commutative geometry (Notes
by Ernesto Lupercio); C. Blohmann, X. Tang, and A. Weinstein,
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Toric Topology

Hopfish structure and modules over irrational rotation algebras;
D. Sternheimer, Deformations and quantizations, an introductory
overview; S. Formański and M. Przanowski, SDYM and heavenly
equations in deformation quantization; O. Obregón, C. Ramírez,
and M. Sabido, On a possible construction of noncommutative
topological invariants; D. Rojas-Sandoval and C. Villegas-Blas, On
coherent states for spaces of holomorphic functions related to the
hydrogen atom problem in dimensions n = 2, 3, 5; M. Rosenbaum,
J. D. Vergara, and L. R. Juárez, Noncommutativity from canonical
and noncanonical structures; N. Vasilevski, Commutative algebras
of Toeplitz operators and Berezin quantization.
Contemporary Mathematics, Volume 462
August 2008, approximately 146 pages, Softcover, ISBN: 9780-8218-4147-1, 2000 Mathematics Subject Classification: 53D55,
14A22, 47C15, 46L65, AMS members US$39, List US$49, Order
code CONM/462

Toroidal Dehn
Fillings on Hyperbolic
3-Manifolds
Cameron McA. Gordon,
University of Texas at Austin, TX,
and Ying-Qing Wu, University of
Iowa, Ames, IA
Contents: Introduction; Preliminary
lemmas; Γ̂a+ has no interior vertex; Possible
components of Γ̂a+ ; The case n1 , n2 > 4; Kleinian graphs; If na = 4,
nb ≥ 4 and Γ̂a+ has a small component then Γa is kleinian; If na = 4,
nb ≥ 4 and Γb is non-positive then Γ̂a+ has no small component; If Γb
is non-positive and na = 4 then nb ≤ 4; The case n1 = n2 = 4 and
Γ1 , Γ2 non-positive; The case na = 4, and Γb positive; The case na = 2,
nb ≥ 3, and Γb positive; The case na = 2, nb > 4, Γ1 , Γ2 non-positive,
and max(w1 + w2 , w3 + w4 ) = 2nb − 2; The case na = 2, nb > 4,
Γ1 , Γ2 non-positive, and w1 = w2 = nb ; Γa with na ≤ 2; The case
na = 2, nb = 3 or 4, and Γ1 , Γ2 non-positive; Equidistance classes;
The case nb = 1 and na = 2; The case n1 = n2 = 2 and Γb positive;
The case n1 = n2 = 2 and both Γ1 , Γ2 non-positive; The main
theorems; The construction of Mi as a double branched cover;
The manifolds Mi are hyperbolic; Toroidal surgery on knots in S 3 ;
Bibliography.
Memoirs of the American Mathematical Society, Volume 194,
Number 909
June 2008, 140 pages, Softcover, ISBN: 978-0-8218-4167-9, LC
2008008511, 2000 Mathematics Subject Classification: 57N10, Individual member US$40, List US$67, Institutional member US$54,
Order code MEMO/194/909
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Megumi Harada, McMaster
University, Hamilton, Ontario,
Canada, Yael Karshon,
University of Toronto, Ontario,
Canada, Mikiya Masuda, Osaka
City University, Japan, and Taras
Panov, Moscow State University,
Russia, Editors
Toric topology is the study of algebraic, differential,
symplectic-geometric, combinatorial, and homotopy-theoretic
aspects of a particular class of torus actions whose quotients are
highly structured. The combinatorial properties of this quotient
and the equivariant topology of the original manifold interact in
a rich variety of ways, thus illuminating subtle aspects of both
the combinatorics and the equivariant topology. Many of the
motivations and guiding principles of the field are provided by
(though not limited to) the theory of toric varieties in algebraic
geometry as well as that of symplectic toric manifolds in symplectic
geometry.
This volume is the proceedings of the International Conference on
Toric Topology held in Osaka in May–June 2006. It contains about
25 research and survey articles written by conference speakers,
covering many different aspects of, and approaches to, torus
actions, such as those mentioned above. Some of the manuscripts
are survey articles, intended to give a broad overview of an aspect of
the subject; all manuscripts consciously aim to be accessible to a
broad reading audience of students and researchers interested in
the interaction of the subjects involved. It is hoped that this volume
serves as an enticing invitation to this emerging field.
Contents: V. M. Buchstaber and N. Ray, An invitation to toric
topology: Vertex four of a remarkable tetrahedron; C. Allday,
Cohomological aspects of torus actions; D. Allen and J. La Luz, A
counterexample to a conjecture of Bosio and Meersseman; M. Entov
and L. Polterovich, Symplectic quasi-states and semi-simplicity
of quantum homology; K. Feldman, Miraculous cancellation and
Pick’s theorem; M. Franz and V. Puppe, Freeness of equivariant
cohomology and mutants of compactified representations;
R. Goldin, Weighted hyperprojective spaces and homotopy
invariance in orbifold cohomology; J. Grbić, Homotopy theory
and the complement of a coordinate subspace arrangement; M. D.
Hamilton, The quantization of a toric manifold is given by the
integer lattice points in the moment polytope; A. Hattori, Invariance
property of orbifold elliptic genus for multi-fans; T. S. Holm,
Act globally, compute locally: Group actions, fixed points, and
localization; T. Kajiwara, Tropical toric geometry; Y. Kamiyama,
The symplectic volume and intersection pairings of the moduli
spaces of spatial polygons; A. Khovanskii, Logarithmic functional
and reciprocity laws; T. Kimura, Orbifold cohomology reloaded;
H. Konno, The geometry of toric hyperkähler varieties; Z. Lü,
Graphs of 2-torus actions; M. Masuda and D. Y. Suh, Classification
problems of toric manifolds via topology; Y. Nishimura, The quasi
KO-types of certain toric manifolds; T. E. Panov and N. Ray,
Categorical aspects of toric topology; N. J. Proudfoot, A survey of
hypertoric geometry and topology; T. Takakura, On asymptotic
partition functions for root systems; D. Timashev, Torus actions
of complexity one; J. S. Tymoczko, Permutation actions on
equivariant cohomology of flag varieties; V. Uma, K-theory of torus
manifolds; T. Yoshida, On liftings of local torus actions to fiber
bundles.
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Contemporary Mathematics, Volume 460
July 2008, 401 pages, Softcover, ISBN: 978-0-8218-4486-1, LC
2008008215, 2000 Mathematics Subject Classification: 14Fxx, 14Lxx,
14M25, 53Dxx, 55Nxx, 55Pxx, 57Rxx, 57Sxx, AMS members US$87,
List US$109, Order code CONM/460

Topics in Differential
Geometry
Peter W. Michor, Universität
Wien, Austria, and Erwin
Schrödinger Institut für
Mathematische Physik, Wien,
Austria
This book treats the fundamentals of
differential geometry: manifolds, flows,
Lie groups and their actions, invariant theory, differential forms
and de Rham cohomology, bundles and connections, Riemann
manifolds, isometric actions, and symplectic and Poisson geometry.
The layout of the material stresses naturality and functoriality from
the beginning and is as coordinate-free as possible. Coordinate
formulas are always derived as extra information. Some attractive
unusual aspects of this book are as follows:
• Initial submanifolds and the Frobenius theorem for
distributions of nonconstant rank (the Stefan-Sussman
theory) are discussed.
• Lie groups and their actions are treated early on, including
the slice theorem and invariant theory.
• De Rham cohomology includes that of compact Lie groups,
leading to the study of (nonabelian) extensions of Lie
algebras and Lie groups.
• The Frölicher-Nijenhuis bracket for tangent bundle valued
differential forms is used to express any kind of curvature
and second Bianchi identity, even for fiber bundles
(without structure groups). Riemann geometry starts with
a careful treatment of connections to geodesic structures
to sprays to connectors and back to connections, going via
the second and third tangent bundles. The Jacobi flow on
the second tangent bundle is a new aspect coming from
this point of view.
• Symplectic and Poisson geometry emphasizes group
actions, momentum mappings, and reductions.
This book gives the careful reader working knowledge in a wide
range of topics of modern coordinate-free differential geometry in
not too many pages. A prerequisite for using this book is a good
knowledge of undergraduate analysis and linear algebra.

Elementary Topology
Problem Textbook
O. Ya. Viro, Stony Brook
University, NY, O. A. Ivanov,
Steklov Institute of Mathematics,
St. Petersburg, Russia, N. Yu.
Netsvetaev, St. Petersburg State
University, Russia, and V. M.
Kharlamov, University Louis
Pasteur, Strasbourg, Cedex, France
This textbook on elementary topology contains a detailed
introduction to general topology and an introduction to algebraic
topology via its most classical and elementary segment centered at
the notions of fundamental group and covering space.
The book is tailored for the reader who is determined to work
actively. The proofs of theorems are separated from their
formulations and are gathered at the end of each chapter. This
makes the book look like a pure problem book and encourages the
reader to think through each formulation. A reader who prefers a
more traditional style can either find the proofs at the end of the
chapter or skip them altogether. This style also caters to the expert
who needs a handbook and prefers formulations not overshadowed
by proofs. Most of the proofs are simple and easy to discover.
The book can be useful and enjoyable for readers with quite
different backgrounds and interests. The text is structured in
such a way that it is easy to determine what to expect from each
piece and how to use it. There is core material, which makes up a
relatively small part of the book. The core material is interspersed
with examples, illustrative and training problems, and relevant
discussions.
The reader who has mastered the core material acquires a strong
background in elementary topology and will feel at home in the
environment of abstract mathematics. With almost no prerequisites
(except real numbers), the book can serve as a text for a course on
general and beginning algebraic topology.
Contents: General topology: Structures and spaces; Continuity;
Topological properties; Topological constructions; Topological
algebra; Elements of algebraic topology: Fundamental group;
Covering spaces and calculation of fundamental groups;
Fundamental group and maps; Cellular techniques; Hints,
comments, advices, solutions, and answers; Bibliography; Index.
September 2008, approximately 409 pages, Hardcover, ISBN:
978-0-8218-4506-6, LC 2008009303, 2000 Mathematics Subject
Classification: 54-01, 54-00, 55-01, 55-00, 57-01, 57M05, 57M10,
57M15, AMS members US$47, List US$59, Order code MBK/54

Contents: Manifolds and vector fields; Lie groups and group
actions; Differential forms and de Rham cohomology; Bundles
and connections; Riemann manifolds; Isometric group actions or
Riemann G-manifolds; Symplectic and Poisson geometry; List of
symbols; Bibliography; Index.
Graduate Studies in Mathematics, Volume 93
August 2008, approximately 493 pages, Hardcover, ISBN: 978-08218-2003-2, LC 2008010629, 2000 Mathematics Subject Classification: 53-01, AMS members US$60, List US$75, Order code GSM/93

750

Notices of the AMS

Volume 55, Number 6

New Publications Offered by the AMS

Mathematical Physics
Group
Representations,
Ergodic Theory, and
Mathematical Physics

Virtual groups for group representations; M. A. Rieffel, A global
view of equivariant vector bundles and Dirac operators on some
compact homogeneous spaces; V. S. Varadarajan, George Mackey
and his work on representation theory and foundations of physics.
Contemporary Mathematics, Volume 449
January 2008, 446 pages, Softcover, ISBN: 978-0-8218-4225-6,
LC 2007060574, 2000 Mathematics Subject Classification: 22D10,
22D30, 22E50, 28A05, 43A07, 46L05, 58J60, 81-02, 81P10, 81T08,
AMS members US$95, List US$119, Order code CONM/449

A Tribute to George W.
Mackey
Robert S. Doran, Texas Christian
University, Fort Worth, TX,
Calvin C. Moore, University of
California, Berkeley, CA, and Robert J. Zimmer,
University of Chicago, IL, Editors
George Mackey was an extraordinary mathematician of great power
and vision. His profound contributions to representation theory,
harmonic analysis, ergodic theory, and mathematical physics left a
rich legacy for researchers that continues today. This book is based
on lectures presented at an AMS special session held in January
2007 in New Orleans dedicated to his memory. The papers, written
especially for this volume by internationally known mathematicians
and mathematical physicists, range from expository and historical
surveys to original high-level research articles. The influence
of Mackey’s fundamental ideas is apparent throughout. The
introductory article contains recollections from former students,
friends, colleagues, and family as well as a biography describing his
distinguished career as a mathematician at Harvard, where he held
the Landon D. Clay Professorship of Mathematics.
Topics examined here include recent results on induced
representations, virtual groups, the Mackey Machine and crossed
products, representations of Baumslag-Solitar groups, the Radon
transform and the heat equation, groupoids in the study of wavelets,
and quantum theory. The in-depth historical surveys of Mackey’s
work on representation theory, ergodic theory, and physics,
together with recent developments inspired by his fundamental
work will be of considerable interest to both graduate students and
researchers alike.
This item will also be of interest to those working in general and
interdisciplinary areas.
Contents: R. S. Doran and A. Ramsay, George Mackey 1916–2006;
S. Adams, Decay to zero of matrix coefficients at adjoint infinity;
J. Arthur, Induced representations, intertwining operators
and transfer; L. G. Brown, MASA’s and certain type I closed
faces of C*-algebras; D. E. Dutkay and P. E. T. Jorgensen, A
duality approach to representations of Baumslag-Solitar groups;
S. Echterhoff and D. P. Williams, The Mackey machine for crossed
products: Inducing primitive ideals; E. G. Effros, Classifying the
unclassifiables; N. Higson, The Mackey analogy and K-theory;
R. E. Howe, Some recent applications of induced representations;
M. Ionescu and P. S. Muhly, Groupoid methods in wavelet analysis;
A. Jaffe, Quantum theory and relativity; A. A. Kirillov, Thoughts
about George Mackey and his imprimitivity theorem; C. C. Moore,
Virtual groups 45 years later; F. Murnaghan, Spherical characters:
The supercuspidal case; G. Ólafsson and H. Schlichtkrull,
Representation theory, radon transform and the heat equation
on a Riemannian symmetric space; J. A. Packer, Projective
representations and the Mackey obstruction—A survey; A. Ramsay,

Number Theory
Arithmetic Groups and
Their Generalizations
What, Why, and How
Lizhen Ji, University of Michigan,
Ann Arbor, MI
In one guise or another, many
mathematicians are familiar with certain
arithmetic groups, such as Z or SL(n, Z).
Yet, many applications of arithmetic
groups and many connections to other subjects within mathematics
are less well known. Indeed, arithmetic groups admit many natural
and important generalizations.
The purpose of this expository book is to explain, through some
brief and informal comments and extensive references, what
arithmetic groups and their generalizations are, why they are
important to study, and how they can be understood and applied to
many fields, such as analysis, geometry, topology, number theory,
representation theory, and algebraic geometry.
It is hoped that such an overview will shed a light on the important
role played by arithmetic groups in modern mathematics.
This item will also be of interest to those working in algebra and
algebraic geometry and geometry and topology.
Titles in this series are co-published with International Press,
Cambridge, MA.
Contents: Introduction; General comments on references;
Examples of basic arithmetic groups; General arithmetic subgroups
and locally symmetric spaces; Discrete subgroups of Lie groups and
arithmeticity of lattices in Lie groups; Different completions of
Q and S-arithmetic groups over number fields; Global fields and
S-arithmetic groups over function fields; Finiteness properties of
arithmetic and S-arithmetic groups; Symmetric spaces, Bruhat-Tits
buildings and their arithmetic quotients; Compactifications of
locally symmetric spaces; Rigidity of locally symmetric spaces;
Automorphic forms and automorphic representations for general
arithmetic groups; Cohomology of arithmetic groups; K-groups of
rings of integers and K-groups of group rings; Locally homogeneous
manifolds and period domains; Non-cofinite discrete groups,
geometrically finite groups; Large scale geometry of discrete
groups; Tree lattices; Hyperbolic groups; Mapping class groups and
outer automorphism groups of free groups; Outer automorphism
group of free groups and the outer spaces; References; Index.
AMS/IP Studies in Advanced Mathematics, Volume 43
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New AMS-Distributed Publications
June 2008, 259 pages, Hardcover, ISBN: 978-0-8218-4675-9,
LC 2008009816, 2000 Mathematics Subject Classification: 11F06,
22E40, AMS members US$47, List US$59, Order code AMSIP/43

Spinor Genera in
Characteristic 2
Yuanhua Wang and Fei Xu,
Chinese Academy of Sciences,
Beijing, People’s Republic of
China
Contents: Preface; Local theory; Global
theory; Bibliography.
Memoirs of the American Mathematical Society, Volume 194,
Number 907
June 2008, 86 pages, Softcover, ISBN: 978-0-8218-4166-2, LC
2008008509, 2000 Mathematics Subject Classification: 11E08,
11E12; 20G25, 20G30, 20G35, Individual member US$37, List
US$62, Institutional member US$50, Order code MEMO/194/907

Contents: E. A. Bartolo, J. I. Cogolludo, and H. Tokunaga, A
survey on Zariski pairs; K. Saito, Towards a categorical construction
of Lie algebras; M. Kuwata and T. Shioda, Elliptic parameters
and defining equations for elliptic fibrations on a Kummer
surface; J. Hong and J.-M. Hwang, Characterization of the rational
homogeneous space associated to a long simple root by its variety
of minimal rational tangents; S. Ishii, Maximal divisorial sets in
arc spaces; V. A. Iskovskikh, Two non-conjugate embeddings of
S3 × Z2 into the Cremona group II; C. Keem and A. Ohbuchi, On
the Castelnuovo–Severi inequality for a double covering; G. Jiang,
J. Yu, and J. Zhang, Poincaré polynomial of a class of signed
complete graphic arrangements; I. Shimada, Singularities of dual
varieties in characteristic 2; V. Nguyen-Khac and T. Shioda, On the
Castelnuovo–Weil lattices, I.
Advanced Studies in Pure Mathematics, Volume 50
February 2008, 344 pages, Hardcover, ISBN: 978-4-931469-45-7,
2000 Mathematics Subject Classification: 14-06; 14H50, 20F36,
14Bxx, 14G32, 53C15, 32M10, 14J45, 14J27, 14J28, 14J17, 14E07,
14H30, 52C35, 06C05, 05C22, 14B05, 14C20, 11G30, 11G10, AMS
members US$42, List US$53, Order code ASPM/50

Geometry and Topology
Lectures on
Differential Geometry

New AMS-Distributed
Publications
Algebra and Algebraic
Geometry
Algebraic Geometry in
East Asia—Hanoi 2005
Kazuhiro Konno, Osaka
University, Toyonaka, Japan,
and Viet Nguyen-Khac, Vietnam
Information Security Lab, Hanoi,
Vietnam
This volume contains two survey articles
and eight research articles contributed by
the invited lecturers at the conference "Algebraic Geometry in East
Asia. II", which was held at the Conference Hall (Hanoi, Vietnam)
from October 10–14, 2005. Topics touched upon in this volume
include Zariski pairs, rational homogeneous manifolds, Kummer
surfaces, singularity theory, Cremona groups, algebraic curves, dual
varieties, Castelnuovo–Weil lattices, etc. The reader can not only
find the current status of a variety of research topics but also enjoy
the art of the subjects presented by leading algebraic geometers.
Published for the Mathematical Society of Japan by Kinokuniya,
Tokyo, and distributed worldwide, except in Japan, by the AMS.
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Iskander A. Taimanov, Sobolev
Institute of Mathematics,
Novosibirsk, Russia
Differential geometry studies geometrical
objects using analytical methods. Like
modern analysis itself, differential
geometry originates in classical mechanics.
For instance, geodesics and minimal
surfaces are defined via variational principles and the curvature of a
curve is easily interpreted as the acceleration with respect to the
path length parameter. Modern differential geometry in its turn
strongly contributed to modern physics.
This book gives an introduction to the basics of differential
geometry, keeping in mind the natural origin of many geometrical
quantities, as well as the applications of differential geometry and
its methods to other sciences.
The text is divided into three parts. The first part covers the basics
of curves and surfaces, while the second part is designed as an
introduction to smooth manifolds and Riemannian geometry. In
particular, Chapter 5 contains short introductions to hyperbolic
geometry and geometrical principles of special relativity theory.
Here, only a basic knowledge of algebra, calculus and ordinary
differential equations is required. The third part is more advanced
and introduces into matrix Lie groups and Lie algebras the
representation theory of groups, symplectic and Poisson geometry,
and applications of complex analysis in surface theory.
The book is based on lectures the author held regularly at
Novosibirsk State University. It is addressed to students as well as
anyone who wants to learn the basics of differential geometry.
This item will also be of interest to those working in algebra and
algebraic geometry.
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New AMS-Distributed Publications
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
Contents: Part I. Curves and surfaces: Theory of curves; Theory
of surfaces; Part II. Riemannian geometry: Smooth manifolds;
Riemannian manifolds; The Lobachevskii plane and the Minkowski
space; Part III. Supplement chapters: Minimal surfaces and complex
analysis; Elements of Lie group theory; Elements of representation
theory; Elements of Poisson and symplectic geometry; Bibliography;
Index.
EMS Series of Lectures in Mathematics
April 2008, 219 pages, Softcover, ISBN: 978-3-03719-050-0, 2000
Mathematics Subject Classification: 53-01, 20C05, 20G20, 37J05,
37J35, 53A10, 53D05, 53D17, 57S17, 58A05, AMS members US$35,
List US$44, Order code EMSSERLEC/7

This item will also be of interest to those working in analysis.
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
Contents: Preliminaries; Gaussian distributions on locally compact
Abelian groups; The Kac–Bernstein theorem for locally compact
Abelian groups; The Skitovich–Darmois theorem for locally
compact Abelian groups (the characteristic functions of random
variables do not vanish); The Skitovich–Darmois theorem for locally
compact Abelian groups (the general case); The Heyde theorem for
locally compact Abelian groups; Appendix. The Kac–Bernstein and
Skitovich–Darmois functional equations on locally compact Abelian
groups; Comments and unsolved problems; Bibliography; Symbol
index; Subject index.
EMS Tracts in Mathematics
May 2008, 268 pages, Hardcover, ISBN: 978-3-03719-045-6, 2000
Mathematics Subject Classification: 60-02, 60B15, 62E10, 43A05,
43A25, 32A35, 39B52, AMS members US$62, List US$78, Order
code EMSTM/5

Probability
Functional Equations
and Characterization
Problems on Locally
Compact Abelian
Groups
Gennadiy Feldman, Institute for
Low Temperature Physics and
Engineering, Kharkov, Ukraine
This book deals with the characterization of probability
distributions. It is well known that both the sum and the difference
of two Gaussian independent random variables with equal variance
are independent as well. The converse statement was proved
independently by M. Kac and S. N. Bernstein. This result is a famous
example of a characterization theorem. In general, characterization
problems in mathematical statistics are statements in which the
description of possible distributions of random variables follows
from properties of some functions in these variables.
In recent years, a great deal of attention has been focused upon
generalizing the classical characterization theorems to random
variables with values in various algebraic structures such as
locally compact Abelian groups, Lie groups, quantum groups, or
symmetric spaces. The present book is aimed at the generalization
of some well-known characterization theorems to the case of
independent random variables taking values in a locally compact
Abelian group X. The main attention is paid to the characterization
of the Gaussian and the idempotent distribution (group analogs of
the Kac–Bernstein, Skitovich–Darmois, and Heyde theorems). The
solution of the corresponding problems is reduced to the solution
of some functional equations in the class of continuous positive
definite functions defined on the character group of X. Group
analogs of the Cramér and Marcinkiewicz theorems are also studied.
The author is an expert in algebraic probability theory. His
comprehensive and self-contained monograph is addressed
to mathematicians working in probability theory on algebraic
structures, abstract harmonic analysis, and functional equations.
The book concludes with comments and unsolved problems that
provide further stimulation for future research in the theory.
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Classified Advertisements
Positions available, items for sale, services available, and more

Maryland
DEFENSE ANALYSES CENTER
FOR COMPUTING SCIENCES
The Institute for Defense Analyses Center
for Computing Sciences is looking for outstanding Ph.D. level scientists, mathematicians, and engineers to address problems
in high-performance computing, cryptography, and network security. IDA/CCS is
an independent research center sponsored
by the National Security Agency. IDA/CCS
scientists and engineers work on difficult
scientific problems, problems vital to the
nation’s security. Stable funding provides
for a vibrant research environment and
an atmosphere of intellectual inquiry free
of administrative burdens. Research at
IDA/CCS emphasizes computer science,
computer architecture, electrical engineering, information theory, and all branches
of mathematics. Because CCS research
staff work on complex topics often engaging multidisciplinary teams, candidates
should demonstrate depth in a particular
field as well as a broad understanding of
computational science and technology.
Developing imaginative computational
solutions employing novel digital technology is one of several long-term themes of
work at CCS. The Center is equipped with
a very large variety of hardware and software. The latest developments in high-end
computing are heavily used and projects
routinely challenge the capability of the
most advanced architectures. IDA/CCS
offers a competitive salary, an excellent

benefits package and a superior professional working environment. IDA/CCS is
located in a modern research park in the
Maryland suburbs of Washington, DC. U.S.
citizenship and a DoD TS//SI clearance
are required. CCS will sponsor this clearance for those selected. The Institute for
Defense Analyses is proud to be an Equal
Opportunity Employer.
Please send responses or inquiries to:
Dawn Porter,
Administrative Manager,
IDA Center for Computing Sciences,
17100 Science Drive,
Bowie, MD 20715-4300;
dawn@super.org;
(301) 805-7528
000033

Cyprus
UNIVERSITY OF CYPRUS
Department of Mathematics and
Statistics
The Department of Mathematics and
Statistics of the University of Cyprus,
invites applications for one position in
the field of applied mathematics at the
rank of professor or Associate Professor.
The official languages of the university
are Greek and/or Turkish. For the above
position knowledge of Greek is necessary.
The deadline for applications is July 18th,
2008. For more information, see http://
www.mas.ucy.ac.cy.

The Department of Mathematics and Statistics of the University of Cyprus, invites
applications for one position in mathematical analysis at the rank of lecturer or
assistant professor. The official languages
of the university are Greek and/or Turkish. For the above position knowledge
of Greek is necessary. The deadline for
applications is July 18th, 2008. For more
information, see http://www.mas.ucy.
ac.cy.
000031

UNIVERSITY OF CYPRUS
Department of Mathematics and
Statistics
The Department of Mathematics and
Statistics of the University of Cyprus,
invites applications for one position in
the field of probability-statistics at the
rank of lecturer or assistant professor.
The official languages of the university
are Greek and/or Turkish. For the above
position knowledge of Greek is necessary.
The deadline for applications is July 24th,
2008. For more information, see http://
www.mas.ucy.ac.cy.
000032

000030

Suggested uses for classified advertising are positions available, books or
lecture notes for sale, books being sought, exchange or rental of houses,
and typing services.
The 2007 rate is $110 per inch or fraction thereof on a single column (oneinch minimum), calculated from top of headline. Any fractional text of 1/2
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 ads.
Upcoming deadlines for classified advertising are as follows: August 2008
issue–May 28, 2008; September 2008 issue–June 30, 2008; October 2008
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UNIVERSITY OF CYPRUS
Department of Mathematics and
Statistics
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issue–July 29, 2008; November 2008 issue–August 28, 2008; December 2008
issue–October 1, 2008; January 2009 issue–October 28, 2008.
U.S. laws prohibit discrimination in employment on the basis of color, age,
sex, race, religion, or national origin. “Positions Available” advertisements
from institutions outside the U.S. cannot be published unless they are
accompanied by a statement that the institution does not discriminate on
these grounds whether or not it is subject to U.S. laws. Details and specific
wording may be found on page 1373 (vol. 44).
Situations wanted advertisements from involuntarily unemployed mathematicians are accepted under certain conditions for free publication. 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.O. Box 6248, Providence,
Rhode Island 02940; or via fax: 401-331-3842; or send email to
classads@ams.org. AMS location for express delivery packages is
201 Charles Street, Providence, Rhode Island 20904. Advertisers will be
billed upon publication.
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United Kingdom
UNIVERSITY OF OXFORD
Professorship in the Analysis of Partial
Differential Equations
Applications are invited for the above post,
tenable from 1 October 2008, or as soon as
possible thereafter. The professorship will
be held in the Mathematical Institute, in
association with a non-stipendiary professorial fellowship at Keble College.
The university is seeking a world-class
mathematician who, through leadership
and distinction of his or her contribution
to the field, will ensure the continuing
pursuit of excellence in research and
teaching in partial differential equations.
The person appointed will be expected
to play a leading role in the development
of the newly-formed Oxford Centre for
Nonlinear PDE (OxPDE).
Further particulars, including details of
how to apply, are available from http://
www.admin.ox.ac.uk/fp/ or from the
Registrar, University Offices, Wellington Square, Oxford OX1 2JD, UK (tel:
+44(0)1865 270200). The closing date for
applications is Monday 23 June, 2008.
Further information may be obtained
on a strictly confidential basis from Professor Sir John Ball (john.ball@maths.
ox.ac.uk).
000035

NEW JOURNAL

the automated job application
database sponsored by the AMS
visit it at: www.mathjobs.org

+ free for applicants
+ $450 per year for employers
mathjobs.org offers a paperless application process
for applicants & employers in mathematics.

registered applicants can:
> Make printable AMS coversheets
> Create their own portfolio of application
documents
> Make applications online to participating
employers
> Choose to make a cover sheet viewable by all
registered employers

registered employers can:

MÜNSTER JOURNAL OF MATHEMATICS

The Münster Journal of Mathematics is a
new mathematics journal devoted to the
the publication of research articles of high
quality in all fields of pure and applied
mathematics.
It replaces the Schriftenreihe des Mathematischen Institutes Münster, founded
in 1948 by H. Behnke and continued by
R. Remmert, G. Maltese, and C. Deninger.
All articles will be fully refereed. The
volumes are indexed in the Mathematical
Reviews. The journal is published by the
Mathematical Institutes of the Universität
Münster. It will be available both in eletronic
and in printed form.
We expect the first volume to appear in
2008. For further information please contact
the editors. Editorial Board: Martin Burger,
Joachim Cuntz, Siegfried Echterhoff, Matthias Löwe, Wolfgang Lück, Ralf Schindler,
Peter Schneider, Burkhard Wilking. Managing Editor: Linus Kramer. Technical Editor: Wend Werner. Contact: mjm@math.
uni-muenster.de or www: http://
www.math.uni-muenster.de/mjm/.
000034

June/July 2008

mathjobs.org,

> Post up to seven job ads
> Choose to receive applications electronically
or register for advertising only
> Search for and sort additional applicants in
the database
> Make the application process as electronic as
desired
> Manage applicant information and correspondence
quickly and easily (send email to batches of
applicants; download data for use in creating
labels, merge letters, or your own database)
> Choose among many electronic functions and
customizable features (for instance, give
faculty members limited or full access to the
applications)
CONTACT:
Membership and Programs Department
American Mathematical Society,
201 Charles Street, Providence, RI 02904-2294 USA
telephone: 800.321.4267, ext. 4105
email: mathjobs@ams.org
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Meetings & Conferences
of the AMS
IMPORTANT information regarding meetings programs: AMS Sectional Meeting programs do not appear
in the print version of the Notices. However, comprehensive and continually updated meeting and program information
with links to the abstract for each talk can be found on the AMS website. See http://www.ams.org/meetings/. Final
programs for Sectional Meetings will be archived on the AMS website accessible from the stated URL and in an electronic
issue of the Notices as noted below for each meeting.

Vancouver, Canada

Audrey A. Terras, University of California San Diego,
Title to be announced.

University of British Columbia and the
Pacific Institute of Mathematical Sciences
(PIMS)

Special Sessions

October 4–5, 2008
Saturday – Sunday

Meeting #1041
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2008
Program first available on AMS website: August 21, 2008
Program issue of electronic Notices: October 2008
Issue of Abstracts: Volume 29, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: June 17, 2008
For abstracts: August 12, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Freeman Dyson, Institute for Advanced Study, Birds
and Frogs (Einstein Public Lecture in Mathematics).
Richard Kenyon, Brown University, Title to be announced.
Alexander S. Kleshchev, University of Oregon, Title to
be announced.
Mark Lewis, University of Alberta, Title to be announced.
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Algebraic Topology and Related Topics (Code: SS 3A),
Alejandro Adem, University of British Columbia, and Stephen Ames Mitchell, University of Washington.
Algorithmic Probability and Combinatorics (Code: SS
15A), Manuel Lladser, University of Colorado, Robert S.
Maier, University of Arizona, Marni Mishna, Simon Fraser
University, and Andrew Rechnitzer, University of British
Columbia.
Applications of Algebraic Geometry (Code: SS 14A),
Elizabeth S. Allman, University of Alaska Fairbanks, and
Rekha R. Thomas, University of Washington.
Combinatorial Representation Theory (Code: SS 1A),
Sara C. Billey, University of Washington, Alexander S.
Kleshchev, University of Oregon, and Stephanie Jane Van
Willigenburg, University of British Columbia.
Convex and Discrete Geometry and Asymptotic Analysis
(Code: SS 17A), Karoly Bezdek, University of Calgary, and
A. E. Litvak, University of Alberta.
Harmonic Analysis and Related Topics (Code: SS 12A),
Malabika Pramanik, University of British Columbia,
and Burak Erdogan, University of Illinois at UrbanaChampaign.
Hilbert Functions and Free Resolutions (Code: SS 4A),
Susan Cooper, California Polytechnic State University,
Christopher A. Francisco, Oklahoma State University,
and Benjamin P. Richert, California Polytechnic State
University.
History and Philosophy of Mathematics (Code: SS 11A),
Shawnee L. McMurran, California State University San
Bernardino, and James J. Tattersall, Providence College.
Knotting and Linking of Macromolecules (Code: SS 18A),
Eric J. Rawdon, University of Saint Thomas, and Kenneth
C. Millett, University of California Santa Barbara.
of the
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Moduli Spaces and Singularity Theory (Code: SS 8A),
James B. Carrell, Patrick Brosnan, and Kalle Karu, University of British Columbia.
Noncommutative Algebra and Geometry (Code: SS 6A),
Jason Bell, Simon Fraser University, and James Zhang,
University of Washington.
Noncommutative Geometry (Code: SS 13A), Raphael
Ponge, University of Toronto, Bahram Rangipour, University of New Brunswick, and Heath Emerson, University
of Victoria.
Nonlinear Waves and Coherent Structures (Code: SS
16A), Bernard Deconinck, University of Washington, and
Jeffrey DiFranco, Seattle University.
Probability and Statistical Mechanics (Code: SS 7A),
David Brydges, University of British Columbia, and
Richard Kenyon, Brown University.
Special Functions and Orthogonal Polynomials (Code:
SS 2A), Mizanur Rahman, Carleton University, and Diego
Dominici, State University of New York New Paltz.
Wavelets, Fractals, Tilings and Spectral Measures (Code:
SS 5A), Dorin Ervin Dutkay, University of Central Florida,
Palle E. T. Jorgensen, University of Iowa, and Ozgur
Yilmaz, University of British Columbia.
West End Number Theory (Code: SS 9A), Nils Bruin,
Simon Fraser University, Matilde N. Lalin, University of Alberta, and Greg Martin, University of British Columbia.
p-adic Groups and Automorphic Forms (Code: SS 19A),
Clifton L. R. Cunningham, University of Calgary, and Julia
Gordon, University of British Columbia.

Middletown,
Connecticut
Wesleyan University
October 11–12, 2008
Saturday – Sunday

Meeting #1042
Eastern Section
Associate secretary: Lesley M. Sibner
Announcement issue of Notices: August 2008
Program first available on AMS website: August 28, 2008
Program issue of electronic Notices: October 2008
Issue of Abstracts: Volume 29, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: June 24, 2008
For abstracts: August 19, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.
June/July 2008
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Invited Addresses
Pekka Koskela, University of Jyväskylän, Title to be
announced.
Monika Ludwig, Polytechnic University New York, Title
to be announced.
Duong Hong Phong, Columbia University, Title to be
announced.
Thomas W. Scanlon, University of California, Berkeley,
Title to be announced.

Special Sessions
Algebraic Geometry (Code: SS 1A), Eyal Markman and
Jenia Tevelev, University of Massachusetts, Amherst.
Algebraic Topology (Code: SS 10A), Mark A. Hovey,
Wesleyan University, and Kathryn Lesh, Union College.
Analysis on Metric Measure Spaces and on Fractals
(Code: SS 15A), Piotr Hajlasz, University of Pittsburgh,
Luke Rogers, University of Connecticut, Robert S.
Strichartz, Cornell University, and Alexander Teplyaev,
University of Connecticut.
Complex Geometry and Partial Differential Equations
(Code: SS 3A), Jacob Sturm and Jian Song, Rutgers University.
Computability Theory and Effective Algebra (Code: SS
14A), Joseph S. Miller, David Reed Solomon, and Asher
Kach, University of Connecticut.
Convex and Integral Geometry (Code: SS 16A), Monika
Ludwig, Polytechnic University of New York, Daniel Klain,
University of Massachusetts, Lowell, and Franz Schuster,
Vienna University of Technology.
Difference Equations and Applications (Code: SS 8A),
Michael A. Radin, Rochester Institute of Technology.
Geometric Function Theory and Geometry (Code: SS 5A),
Petra Bonfert-Taylor, Wesleyan University, Katsuhiko
Matsuzaki, Okayama University, and Edward C. Taylor,
Wesleyan University.
Geometric Group Theory and Topology (Code: SS 6A),
Matthew Horak, University of Wisconsin-Stout, Melanie
Stein, Trinity College, and Jennifer Taback, Bowdoin
College.
History of Mathematics (Code: SS 11A), Robert E. Bradley, Adelphi University, Lawrence A. D’Antonio, Ramapo
College of New Jersey, and Lee J. Stemkoski, Adelphi
University.
Low-Dimensional Topology (Code: SS 13A), Constance
Leidy, Wesleyan University, and Shelly Harvey, Rice
University.
Model Theory and Its Applications (Code: SS 12A),
Thomas Scanlon, University of California, Berkeley, and
Philip A. Scowcroft and Carol S. Wood, Wesleyan University.
Number Theory (Code: SS 4A), Wai Kiu Chan and David
Pollack, Wesleyan University.
Real and Complex Dynamics of Rational Difference
Equations with Applications (Code: SS 7A), Mustafa Kulenovic and Gerasimos Ladas, University of Rhode Island.
Riemannian and Lorentzian Geometries (Code: SS 2A),
Ramesh Sharma, University of New Haven, and Philippe
Rukimbira, Florida International University.
of the

AMS

757

Meetings & Conferences

Kalamazoo, Michigan
Western Michigan University
October 17–19, 2008
Friday – Sunday

Meeting #1043
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: August 2008
Program first available on AMS website: September 4,
2008
Program issue of electronic Notices: October 2008
Issue of Abstracts: Volume 29, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: July 1, 2008
For abstracts: August 26, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
M. Carme Calderer, University of Minnesota, Title to
be announced.
Alexandru Ionescu, University of Wisconsin, Title to
be announced.
Boris S. Mordukhovich, Wayne State University, Title
to be announced.
David Nadler, Northwestern University, Title to be announced.

Huntsville, Alabama
University of Alabama, Huntsville
October 24–26, 2008
Friday – Sunday

Meeting #1044

Special Sessions
Affine Algebraic Geometry (Code: SS 9A), Shreeram
Abhyankar, Purdue University, Anthony J. Crachiola,
Saginaw Valley State University, and Leonid G. MakarLimanov, Wayne State University.
Computation in Modular Representation Theory and Cohomology (Code: SS 2A), Christopher P. Bendel, University
of Wisconsin-Stout, Terrell L. Hodge, Western Michigan
University, Brian J. Parshall, University of Virginia, and
Cornelius Pillen, University of South Alabama.
Computational Group Theory (Code: SS 13A), LuiseCharlotte Kappe, State University of New York Binghamton, Arturo Magidin, University of Louisiana-Lafayette,
and Robert F. Morse, University of Evansville.
Graph Labeling, Graph Coloring, and Topological Graph
Theory (Code: SS 5A), Arthur T. White, Western Michigan
University, and David L. Craft, Muskingum College.
Homotopy Theory (Code: SS 8A), Michele Intermont,
Kalamazoo College, and John R. Martino and Jeffrey A.
Strom, Western Michigan University.
Linear Codes Over Rings and Modules (Code: SS 11A),
Steven T. Dougherty, University of Scranton, and Jay A.
Wood, Western Michigan University.
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Mathematical Finance (Code: SS 3A), Qiji J. Zhu, Western Michigan University, and George Yin, Wayne State
University.
Mathematical Knowledge for Teaching (Code: SS 7A),
Kate Kline and Christine Browning, Western Michigan
University.
Nonlinear Analysis and Applications (Code: SS 1A),
S. P. Singh, University of Western Ontario, Bruce B. Watson, Memorial University, and Mahi Singh, University of
Western Ontario.
Optimization/Midwest Optimization Seminar (Code: SS
6A), Jay S. Treiman and Yuri Ledyaev, Western Michigan
University, and Ilya Shvartsman, Penn State Harrisburg.
Quasigroups, Loops, and Nonassociative Division Algebras (Code: SS 14A), Clifton E. Ealy Jr. and David Richter,
Western Michigan University, and Petr Vojtechovsky,
University of Denver.
Representations of Real and P-adic Lie Groups (Code: SS
10A), Alessandra Pantano, University of California Irvine,
Annegret Paul, Western Michigan University, and Susana
Alicia Salamanca-Riba, New Mexico State University.
Topological Field Theory (Code: SS 12A), David Nadler,
Northwestern University.
Variational Analysis and its Applications (Code: SS 4A),
Yuri Ledyaev and Jay S. Treiman, Western Michigan University, Ilya Shvartsman, Penn State Harrisburg, and Qiji
J. Zhu, Western Michigan University.

Notices

Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: August 2008
Program first available on AMS website: September 11,
2008
Program issue of electronic Notices: October 2008
Issue of Abstracts: Volume 29, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: July 8, 2008
For abstracts: September 2, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Mark Behrens, Massachusetts Institute of Technology,
Congruences amongst modular forms and the stable homotopy groups of spheres.
of the

AMS	

Volume 55, Number 6

Meetings & Conferences
Anthony M. Bloch, University of Michigan, Ann Arbor,
Variational principles and nonholonomic dynamics.
Roberto Camassa, University of North Carolina, Chapel
Hill, Title to be announced.
Mark V. Sapir, Vanderbilt University, Geometry of
groups, random walks, and polynomial maps over finite
fields.

Shanghai, China

Special Sessions

Meeting #1045

Applications of PDEs and ODEs (in honor of Karen Ames)
(Code: SS 6A), Suzanne M. Lenhart and Philip W. Schaefer,
University of Tennessee, Knoxville.
Applications of Topology to Dynamical Systems (Code:
SS 11A), John C. Mayer and Lex G. Oversteegen, University of Alabama at Birmingham.
Applied Probability (Code: SS 10A), Moonyu Park and
Boris Kunin, University of Alabama in Huntsville.
Dynamics and Applications of Differential Equations
(Code: SS 3A), Wenzhang Huang and Shangbing Ai, University of Alabama in Huntsville, and Weishi Liu, University of Kansas.
Gaussian Analysis and Stochastic Partial Differential
Equations (Code: SS 4A), Davar Khoshnevisan, University
of Utah, and Dongsheng Wu, University of Alabama in
Huntsville.
Geometric Mechanics, Control, and Integrability (Code:
SS 8A), Anthony M. Bloch, University of Michigan, Ann
Arbor, and Dmitry Zenkov, North Carolina State University.
Graph Decompositions (Code: SS 2A), Robert A. Beeler
and Robert B. Gardner, East Tennessee State University.
Graph Theory (Code: SS 5A), Peter J. Slater and Grant
Zhang, University of Alabama in Huntsville.
Homotopy Theory and Algebraic Topology (Code: SS
13A), Mark Behrens, Massachusetts Institute of Technology, and Michael Hill, University of Virginia.
Inverse Limits and Their Applications (Code: SS 14A),
Judy A. Kennedy, Lamar University.
Mathematical Biology: Modeling, Analysis, and Simulations (Code: SS 1A), Jia Li, University of Alabama in Huntsville, Azmy S. Ackleh, University of Louisiana at Lafayette,
and Maia Martcheva, University of Florida.
Nonlinear Operator Theory and Partial Differential
Equations (Code: SS 7A), Claudio H. Morales, University
of Alabama in Huntsville, and Pei-Kee Lin, University of
Memphis.
Probability on Discrete and Algebraic Structures (Code:
SS 9A), Kyle T. Siegrist, University of Alabama in Huntsville.
Random Matrices (Code: SS 12A), Leonard N. Choup,
University of Alabama in Huntsville.
Set-Theoretic Topology (Code: SS 15A), Gary Gruenhage,
Auburn University, and Peter J. Nyikos, University of
South Carolina.

First Joint International Meeting Between the AMS and the
Shanghai Mathematical Society
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: June 2008
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

June/July 2008

Notices

Fudan University
December 17–21, 2008
Wednesday – Sunday

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: October 31, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
internmtgs.html.

Invited Addresses
L. Craig Evans, University of California Berkeley, Title
to be announced.
Zhi-Ming Ma, Chinese Academy of Sciences, Title to be
announced.
Richard Schoen, Stanford University, Title to be announced.
Richard Taylor, Harvard University, Title to be announced.
Xiaoping Yuan, Fudan University, Title to be announced.
Weiping Zhang, Chern Institute, Title to be announced.

Special Sessions
Biomathematics: Newly Developed Applied Mathematics
and New Mathematics Arising from Biosciences, Banghe Li,
Chinese Academy of Sciences, Reinhard C. Laubenbacher,
Virginia Bioinformatics Institute, and Jianju Tian, College
of William and Mary.
Combinatorics and Discrete Dynamical Systems, Reinhard C. Laubenbacher, Virginia Bioinformatics Institute,
Klaus Sutner, Carnegie Mellon University, and Yaokun
Wu, Shanghai Jiao Tong University.
Differential Geometry and Its Applications, Jianguo
Cao, University of Notre Dame, and Yu Xin Dong, Fudan
University.
Dynamical Systems Arising in Ecology and Biology,
Qishao Lu, Beijing University of Aeronautics & Astronautics, and Zhaosheng Feng, University of Texas-Pan
American.
of the
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Elliptic and Parabolic Nonlinear Partial Differential
Equations, Changfeng Gui, University of Connecticut, and
Feng Zhou, East China Normal University.
Harmonic Analysis and Partial Differential Equations
with Applications, Yong Ding, Beijing Normal University,
and Guo-Zhen Lu, Wayne State University.
Integrable System and Its Applications, En-Gui Fan,
Fudan University, Sen-Yue Lou, Shanghai Jiao Tong University and Ningbo University, and Zhi-Jun Qiao, University
of Texas-Pan American.
Integral and Convex Geometric Analysis, Deane Yang,
Polytechnic University, and Jiazu Zhou, Southwest University.
Lie Algebras, Vertex Operator Algebras and Related
Topics, Hu Nai Hong, East China Normal University, and
Yi-Zhi Huang, Rutgers University.
Nonlinear Systems of Conservation Laws and Related
Topics, Gui-Qiang Chen, Northwestern University, and
Shuxing Chen and Yi Zhou, Fudan University.
Optimization and Its Application, Shu-Cherng Fang,
North Carolina State University, and Xuexiang Huang,
Fudan University.
Quantum Algebras and Related Topics, Naihuan N. Jing,
North Carolina State University, Quanshui Wu, Fudan University, and James J. Zhang, University of Washington.
Recent Developments in Nonlinear Dispersive Wave
Theory, Jerry Bona, University of Illinois at Chicago, Bo
Ling Guo, Institute of Applied Physics and Computational
Mathematics, Shu Ming Sun, Virginia Polytech Institute
and State University, and Bingyu Zhang, University of
Cincinnati.
Representation of Algebras and Groups, Birge K. Huisgen-Zimmermann, University of California Santa Barbara,
Jie Xiao, Tsinghua University, Jiping Zhang, Beijing University, and Pu Zhang, Shanghai Jiao Tong University.
Several Complex Variables and Applications, Siqi Fu,
Rutgers University, Min Ru, University of Houston, and
Zhihua Chen, Tongji University.
Several Topics in Banach Space Theory, Gerard J.
Buskes and Qingying Bu, University of Mississippi, and
Lixin Cheng, Xiamen University.
Stochastic Analysis and Its Application, Jiangang Ying,
Fudan University, and Zhenqing Chen, University of
Washington.
Topics in Partial Differential Equations and Mathematical Control Theory, Xiaojun Huang, Rutgers University,
Gengsheng Wang, Wuhan University of China, and Stephen S.-T. Yau, University of Illinois at Chicago.

Information
This announcement was composed with information taken
from the website maintained by the local organizers at
http://math.fudan.edu.cn/science/Conference/
SMS-AMS/index.html. Please watch this website for the
most up-to-date information.
This meeting is the first joint AMS-SMS mathematics
meeting specifically organized to bring mathematicians
from the United States and China together. The scientific
objectives of this meeting are to disseminate recent research results to a wide audience and to develop stronger
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ties between mathematicians from both countries. The
preparations for this meeting are also under the guidance
of the Chinese Mathematical Society.

Abstracts Submission
Talks are invited in any area of the mathematical sciences,
with acceptance at the discretion of the organizers. If your
talk falls under the heading of one of the special sessions
already listed, please contact one of the session organizers before submitting an abstract, as special sessions
have limited time slots. Talks not in special sessions will
be timetabled into General Contribution sessions. All the
talks in special sessions should be of 25 minutes duration. The deadline for submission of abstracts is October
31, 2008. The abstract should be written in English and
the length of the body text should not exceed 200 words
(about 1,000 letters, one page).You can upload the TEX
file (preferably LaTEX file) of your abstract to the website:
http://math.fudan.edu.cn/science/Conference/
SMS-AMS/Registration/regform.asp or email the TEX
file of your abstract with the subject “AMS-SMS abstract”
to: S_AMS@fudan.edu.cn.

Accommodations
Please contact the hotel of your choice directly for current rates and methods of payment.
Crown Plaza Fudon, 199 Han Dan Rd., Shanghai, China,
200433; tel: 86-21-55529999, fax: 86-21-55529996, email:
reservations@crowneplazafudan.com or http://www.
crowneplaza.com/. The hotel is located directly across
from prestigious Fudan University and just 15 minutes
north of Shanghai’s landmark riverfront Bund area and the
bustling Financial District of the Pudong New Area. With
convenient access to Pudong and Hongqiao International
airports by the Middle Ring Road, it serves as the ideal
choice for both business and pleasure in one of the world’s
most exciting cities. For reservation form visit http://
math.fudan.edu.cn/science/Conference/SMS-AMS/
myfile/for%20accomodation/%E7%9A%87%E5%86%A0/
Reservation%20Form.DOC
Guang Dong Hotel, 328 Yixian Road, Shanghai, China;
tel: 86-21-51171888, fax: 86-21-65171718; email: 110@
gdhhotels.com or 68@gdhhotel-sh.com or visit http://
www.gdhhotels.com/. The hotel is located on Yi Xian
Road, DaBaiShu Industry & Trading Center in Shanghai,
and is adjacent to Fudan University. The DaBaiShu area
is one of the twelve commercial zones in Shanghai, and
is conveniently linked to public transportation. The hotel
is approximately 15 minutes to the Bund and Downtown
area. The hotel has 338 rooms with both European and
Japanese style rooms. The hotel has a business center
as well as the following restaurants: ShiKuMen Chinese
Restaurant, Euroland Western Restaurant, and Kichou
Japanese Restaurant. Other amenities include the Grand
Party Lounge Bar, Dream Sakura KTV, and the Ocean
Sauna & Health Center. For reservation form visit http://
math.fudan.edu.cn/science/Conference/SMS-AMS/
myfile/for%20accomodation/guangdong%20hotel/
GDH_reservation.doc.
of the
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Magnolia Hotel, 1251 Siping Road, Shanghai, China;
tel: 86-21-65026888, 86-21-65029499. The Magnolia
Hotel (Baiyulan binguan) is a three star hotel located at
the north east of Shanghai. There are a total of 231 guestrooms and suites in the hotel. Each room is equipped
with air conditioning, star TV and IDD. The hotel’s Chinese restaurant serves delicious Sichuan and Cantonese
cuisine. Other facilities include various size meeting
rooms, beauty salon, gymnasium, and disco. For reservation form visit http://math.fudan.edu.cn/science/
Conference/SMS-AMS/myfile/for%20accomodation/
%E7%99%BD%E7%8E%89%E5%85%B0/
reservation%20form-Magnolia%20Hotel.doc.
Grand Mercure Baolong Hotel, 180 YiXian Road, Shanghai, China; tel: 86-21-55888000 or fax: 86-21-55888447;
or email: lindasun@lanshenghotel.com. The Grand
Mercure Baolong Hotel Shanghai is the latest addition to
Shanghai’s luxury collection of hotels. The hotel is located
close to major shopping areas, points of interest, and cultural centers, including local attractions such as Lu Xun
Park, historic Duolun Road, and Fudan University.
The museum-like walls of the hotel display hundreds of black and white photographs depicting the
history of Shanghai through the decades, capturing the
essence of both old and new Shanghai, its people and
culture. The hotel stands as a testament to Shanghai’s
glory and magnificence. Grand Mercure Baolong is rated
5 stars and offers 372 rooms accented by warmth, comfort, and elegance. For reservation form visit http://
math.fudan.edu.cn/science/Conference/SMS-AMS/
myfile/for%20accomodation/%E5%AE%9D%E9%9A%86/
on%20line%20booking.doc.

Conference Location and Preliminary Program
All scientific sessions will take place in the Guang Hua
Tower (East) located on the main campus of Fudan
University (http://www.fudan.edu.cn/englishnew/),
No. 220, Han Dan Road, Shanghai, China, from Wednesday through Sunday, December 17–21, 2008. A very
preliminary program sketch may be found at http://
math.fudan.edu.cn/science/Conference/SMS-AMS/
myfile/schedule.htm.

Local Information/Tourism
For further information please email S_AMS@fudan.edu.
cn, or contact Ms. Jing Ke at tel: +86-21-55665164; fax:
+86-21-65646073.

Other Events
A special public lecture will be given by AMS President,
James Glimm, State University of New York at Stony
Brook, One Mathematician’s View of the Growing Role of
Mathematics across Science and Beyond, Thursday evening,
December 18. The time and place will announced.

Social Events
Reception party: Tuesday evening, December 16, 2008.
Free afternoon: Thursday afternoon, December 18,
2008.
June/July 2008

Notices

Conference banquet: Friday evening, December 19,
2008.

Registration
Registration includes conference documents, banquet,
five lunches (December 17–21) and tea/coffee breaks.
Regular registration is US$100 before July 20, 2008,
and US$120 after July 20, 2008. Student registration is
US$50 before July 20, 2008, and US$60 after July 20,
2008. On-line registration is available at http://
math.fudan.edu.cn/science/Conference/SMS-AMS/
registration/regform.asp, or

Travel
There are three choices for transportation from Pudong
Airport (PVG) to Fudan University: 1. Taxi (about 50 minutes, and approximately 150 RMB); 2. The Maglev Speed
Train to Long Yang Road Station (40 RMB), then take a taxi
(approximately 50 RMB); 3. Take Airport Bus Line 4, get off
at the second stop which is Wu Jiao Chang (16 RMB). Then
walk about 10 minutes to the Fudan University.
There are two choices form Hongqiao Airport (SHA) to
Fudan University: 1. Taxi (about 30 minutes and approximately 80 RMB); 2. Take Bus No. 941 to South Square of
Shanghai Railway Station, then take a 5-minute walk to
North Square. From North Square take Bus No. 942 to
Fudan University.
From Shanghai Railway Station to Fudan University
exit at the North Exit, then take Bus No. 942 to Fudan
University.
From Shanghai South Railway Station to Fudan University take Subway Line 3 to Da Bai Shu, then take Bus No.
133 or 866 to Fudan University.

Weather
For up-to-date weather reports and local information visit
http://www.shanghai.gov.cn/shanghai/node17256/
index.html.

Washington, District
of Columbia
Marriott Wardman Park Hotel and Omni
Shoreham Hotel
January 5–8, 2009
Monday – Thursday

Meeting #1046
Joint Mathematics Meetings, including the 115th Annual
Meeting of the AMS, 92nd Annual Meeting of the Mathematical Association of America (MAA), annual meetings
of the Association for Women in Mathematics (AWM) and
the National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
of the
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Associate secretary: Bernard Russo
Announcement issue of Notices: October 2008
Program first available on AMS website: November 1,
2008
Program issue of electronic Notices: January 2009
Issue of Abstracts: Volume 30, Issue 1

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: July 22, 2008
For abstracts: September 16, 2008
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
national.html.

Joint Invited Addresses
Douglas N. Arnold, University of Minnesota, Minneapolis, Title to be announced (AMS-MAA).

AMS Invited Addresses
Luis A. Caffarelli, University of Texas at Austin, Title
to be announced.
Mikhail Khovanov, Institute for Advanced Study, Title
to be announced.
Grigorii A. Margulis, Yale University, Title to be announced (AMS Colloquium Lectures).
Ken Ono, University of Wisconsin-Madison, Title to be
announced.
Oded Schramm, Microsoft, Title to be announced (AMS
Josiah Willard Gibbs Lecture).
James A. Sethian, University of California Berkeley,
Title to be announced.

Urbana, Illinois
University of Illinois at Urbana-Champaign
March 27–29, 2009
Friday – Sunday

Meeting #1047
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: August 29, 2008
For consideration of contributed papers in Special Sessions: December 9, 2008
For abstracts: February 3, 2009
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The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Special Sessions
Algebra, Geometry and Combinatorics (Code: SS 10A),
Rinat Kedem, University of Illinois at Urbana-Champaign,
and Alexander T. Yong, University of Minnesota.
Algebraic Methods in Statistics and Probability (Code: SS
3A), Marlos A. G. Viana, University of Illinois at Chicago.
Complex Dynamics and Value Distribution (Code: SS
11A), Aimo Hinkkanen and Joseph B. Miles, University
of Illinois at Urbana-Champaign.
Geometric Function Theory and Analysis on Metric
Spaces (Code: SS 6A), Sergiy Merenkov, Jeremy Taylor
Tyson, and Jang-Mei Wu, University of Illinois at UrbanaChampaign.
Geometric Group Theory (Code: SS 2A), Sergei V. Ivanov, Ilya Kapovich, Igor Mineyev, and Paul E. Schupp,
University of Illinois at Urbana-Champaign.
Graph Theory (Code: SS 4A), Alexander V. Kostochka
and Douglas B. West, University of Illinois at UrbanaChampaign.
Holomorphic and CR Mappings (Code: SS 9A), John P.
D’Angelo, Jiri Lebl, and Alex Tumanov, University of
Illinois at Urbana-Champaign.
Mathematical Visualization (Code: SS 7A), George K.
Francis, University of Illinois at Urbana-Champaign, Louis
H. Kauffman, University of Illinois at Chicago, Dennis Martin Roseman, University of Iowa, and Andrew J. Hanson,
Indiana University.
Operator Algebras and Operator Spaces (Code: SS 8A),
Zhong-Jin Ruan, Florin P. Boca, and Marius Junge, University of Illinois at Urbana-Champaign.
Probabilistic and Extremal Combinatorics (Code: SS 5A),
Jozsef Balogh and Zoltan Furedi, University of Illinois at
Urbana-Champaign.
q-Series and Partitions (Code: SS 1A), Bruce Berndt,
University of Illinois at Urbana-Champaign, and Ae Ja Yee,
Pennsylvania State University.

Raleigh, North
Carolina
North Carolina State University
April 4–5, 2009
Saturday – Sunday

Meeting #1048
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced
of the
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Deadlines
For organizers: September 4, 2008
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Nathan Dunfield, University of Illinois at UrbanaChampaign, Title to be announced.
Reinhard C. Laubenbacher, Virginia Biomathematics
Institute at Virginia Tech, Title to be announced.
Jonathan C. Mattingly, Duke University, Stochastically forced fluid equations: Transfer between scales and
ergodicity.
Raman Parimala, Emory University, Title to be announced.

For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Special Sessions
Symplectic Topology (Code: SS 1A), Peter Albers, Courant Institute of Mathematical Sciences, and Basak Gurel,
Université de Montréal.

San Francisco,
California
San Francisco State University
April 25–26, 2009

Special Sessions
Applications of Algebraic and Geometric Combinatorics
(Code: SS 2A), Seth M. Sullivant, Harvard University, and
Carla D. Savage, North Carolina State University.
Homotopical Algebra with Applications to Mathematical Physics (Code: SS 3A), Thomas J. Lada, North Carolina
State University, and Jim Stasheff, University of North
Carolina, Chapel Hill.
Kac-Moody Algebras, Vertex Algebras, Quantum Groups,
and Applications (Code: SS 1A), Bojko N. Bakalov, Kailash C. Misra, and Naihuan N. Jing, North Carolina State
University.
Low Dimensional Topology and Geometry (Code: SS
4A), Nathan M. Dunfield, University of Illinois at UrbanaChampaign, John B. Etnyre, Georgia Institute of Technology, and Leonard Ng, Duke University.

Worcester,
Massachusetts

Saturday – Sunday

Meeting #1049
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 25, 2008
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Worcester Polytechnic Institute

Invited Addresses

April 25–26, 2009

Yehuda Shalom, University of California Los Angeles,
Title to be announced.
Roman Vershynin, University of California Davis, Title
to be announced.
Karen Vogtmann, Cornell University, Title to be announced.
Efim Zelmanov, University of California Los Angeles,
Title to be announced.

Saturday – Sunday

Meeting #1050
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 25, 2008
June/July 2008

Notices

Special Sessions
Banach Algebras, Topological Algebras and Abstract
Harmonic Analysis (Code: SS 1A), Thomas V. Tonev, University of Montana-Missoula, and Fereidoun Ghahramani,
University of Manitoba.
of the
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Concentration Inequalities (Code: SS 3A), Sourav Chatterjee, University of California Berkeley, and Roman Vershynin, University of California Davis.
Recent Progress in Geometric Group Theory (Code: SS
2A), Seonhee Lim and Anne Thomas, Cornell University.

For abstracts: To be announced

Waco, Texas

Spyros Alexakis, Princeton University, Title to be announced.
Kai-Uwe Bux, University of Virginia, Title to be announced.
Dino J. Lorenzini, University of Georgia, Title to be
announced.
Eduardo D. Sontag, Rutgers University, Title to be announced.

Baylor University
October 16–18, 2009
Friday – Sunday
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: March 17, 2009
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses

Riverside, California
University of California
November 7–8, 2009
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines

Special Sessions
Dynamic Equations on Time Scales: Analysis and Applications (Code: SS 1A), John M. Davis, Ian A. Gravagne,
and Robert J. Marks, Baylor University.
Numerical Solutions of Singular or Perturbed Partial
Differential Equation Problems with Applications (Code:
SS 2A), Peter Moore, Southern Methodist University, and
Qin Sheng, Baylor University.

Boca Raton, Florida
Florida Atlantic University
October 30 – November 1, 2009
Friday – Sunday
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: March 30, 2009
For consideration of contributed papers in Special Sessions: To be announced
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The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.
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For organizers: April 6, 2009
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Special Sessions
Algebraic Geometry (Code: SS 1A), Christopher Hacon,
University of Utah, and Ziv Ran, University of California
Riverside.

San Francisco,
California
Moscone Center West and the San Francisco Marriott
January 6–9, 2010
Wednesday – Saturday
Joint Mathematics Meetings, including the 116th Annual
Meeting of the AMS, 93rd Annual Meeting of the Mathematical Association of America (MAA), annual meetings
of the
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of the Association for Women in Mathematics (AWM) and
the National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society of Industrial and
Applied Mathematics (SIAM).
Associate secretary: Matthew Miller
Announcement issue of Notices: October 2009
Program first available on AMS website: November 1,
2009
Program issue of electronic Notices: January 2010
Issue of Abstracts: Volume 31, Issue 1

Deadlines
For organizers: April 1, 2009
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Lexington, Kentucky
University of Kentucky
March 27–28, 2010
Saturday – Sunday
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: August 28, 2009
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

St. Paul, Minnesota
Macalester College
April 10–11, 2010
Saturday – Sunday
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Notre Dame, Indiana
Notre Dame University
September 18–19, 2010
Saturday – Sunday
Central Section
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: February 19, 2010
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

New Orleans,
Louisiana
New Orleans Marriott and Sheraton New
Orleans Hotel
January 5–8, 2011
Wednesday – Saturday
Joint Mathematics Meetings, including the 117th Annual
Meeting of the AMS, 94th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: October 2010
Program first available on AMS website: November 1,
2010
Program issue of electronic Notices: January 2011
Issue of Abstracts: Volume 32, Issue 1

Deadlines
For organizers: April 1, 2010
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Deadlines
For organizers: September 10, 2009
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
June/July 2008
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Boston,
Massachusetts

Baltimore, Maryland

John B. Hynes Veterans Memorial
Convention Center, Boston Marriott Hotel,
and Boston Sheraton Hotel

January 15–18, 2014

Baltimore Convention Center

January 4–7, 2012
Wednesday – Saturday
Joint Mathematics Meetings, including the 118th Annual
Meeting of the AMS, 95th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: October 2011
Program first available on AMS website: November 1,
2011
Program issue of electronic Notices: January 2012
Issue of Abstracts: Volume 33, Issue 1

Deadlines
For organizers: April 1, 2011
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

San Diego, California
San Diego Convention Center and San
Diego Marriott Hotel and Marina
January 9–12, 2013
Wednesday – Saturday
Joint Mathematics Meetings, including the 119th Annual
Meeting of the AMS, 96th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2013
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

San Antonio, Texas
Henry B. Gonzalez Convention Center and
Grand Hyatt San Antonio
January 10–13, 2015
Saturday – Tuesday
Joint Mathematics Meetings, including the 121st Annual
Meeting of the AMS, 98th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association of Symbolic Logic, with
sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Susan J. Friedlander
Announcement issue of Notices: October 2014
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2015
Issue of Abstracts: To be announced

Deadlines

Deadlines
For organizers: April 1, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
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Wednesday – Saturday
Joint Mathematics Meetings, including the 120th Annual
Meeting of the AMS, 97th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic, with
sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Matthew Miller
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Notices

For organizers: April 1, 2014
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
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Associate Secretaries of the AMS
Western Section: Michel L. Lapidus, Department of Mathematics, University of California, Surge Bldg., Riverside, CA
92521-0135; e-mail: lapidus@math.ucr.edu; telephone:
951-827-5910.
Central Section: Susan J. Friedlander, Department of Mathematics, University of Illinois at Chicago, 851 S. Morgan (M/C
249), Chicago, IL 60607-7045; e-mail: susan@math.nwu.edu;
telephone: 312-996-3041.
Eastern Section: Lesley M. Sibner (until January 31, 2009),
Department of Mathematics, Polytechnic University, Brooklyn,

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 Sessions 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 incomplete. Information in this issue may be
dated. Up-to-date meeting and conference information can
be found at www.ams.org/meetings/.

2009
January 5–8
March 27–29
April 4–5
April 25–26
April 25–26
Oct. 16–18
Oct. 30–Nov. 1
Nov. 7–8
2010
January 6–9
March 27–28
April 10–11

Southeastern Section: Matthew Miller, Department of Mathematics, University of South Carolina, Columbia, SC 29208-0001,
e-mail: miller@math.sc.edu; telephone: 803-777-3690.
2009 Washington, DC, Meeting: Bernard Russo, Department
of Mathematics, University of California, Irvine, CA 92697-3875,
e-mail: brusso@math.uci.edu; telephone: 949-824-5505.

September 18–19
2011
January 5–8
2012
January 4–7
2013
January 9–12
2014
January 15–18

Meetings:
2008
October 4–5
October 11–12
October 17–19
October 24–26
December 17–21

NY 11201-2990; e-mail: lsibner@duke.poly.edu; telephone:
718-260-3505. Steven H. Weintraub (after January 31, 2009),
Department of Mathematics, Lehigh University, Bethlehem,
PA 18105-3174; e-mail: steve.weintraub@lehigh.edu; telephone: 610-758-3717.

Vancouver, Canada
Middletown, Connecticut
Kalamazoo, Michigan
Huntsville, Alabama
Shanghai, People’s
Republic of China

p.
p.
p.
p.

756
757
758
758

Washington, DC
Annual Meeting
Urbana, Illinois
Raleigh, North Carolina
San Francisco, California
Worcester, Massachusetts
Waco, Texas
Boca Raton, Florida
Riverside, California

p. 761

San Francisco, California
Annual Meeting
Lexington, Kentucky
St. Paul, Minnesota

p. 764

p. 759

p.
p.
p.
p.
p.
p.
p.

762
762
763
763
764
764
764

p. 765
p. 765

2015
January 10–13

Notre Dame, Indiana

p. 765

New Orleans, Louisiana
Annual Meeting

p. 765

Boston, Massachusetts
Annual Meeting

p. 766

San Diego, California
Annual Meeting

p. 766

Baltimore, Maryland
Annual Meeting

p. 766

San Antonio, Texas
Annual Meeting

p. 766

Important Information Regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to
page 95 in the January 2008 issue of the Notices for general
information regarding participation in AMS meetings and
conferences.

Abstracts
Speakers should submit abstracts on the easy-to-use interactive Web form. No knowledge of
is necessary to submit
an electronic form, although those who use
may submit
abstracts with such coding, and all math displays and similarily coded material (such as accent marks in text) must
be typeset in
. Visit http://www.ams.org/cgi-bin/
abstracts/abstract.pl. Questions about abstracts may be
sent to abs-info@ams.org. Close attention should be paid to
specified deadlines in this issue. Unfortunately, late abstracts
cannot be accommodated.

Conferences: (see http://www.ams.org/meetings/ for the most up-to-date information on these conferences.)
Co-sponsored conferences:
June 30–July 3, 2008: Tenth Conference on p-adic and Non-Archimedean Analysis, Michigan State University. See
http://bt.pa.msu.edu/NA08/ for more information.
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Kick off Summer with Cambridge’s New Titles in Math!
Elliptic Curves and Big
Galois Representations

Model Theory with
Applications to Algebra
and Analysis

Daniel Delbourgo
London Mathematical Society
Lecture Note Series

Volume 1

$70.00: Pb: 978-0-521-72866-9: 288 pp.

Probability and
Information

An Integrated Approach

David Applebaum

Edited by Zoé Chatzidakis,
Dugald Macpherson,
Anand Pillay, and Alex Wilkie
2nd
Edition

$130.00: Hb: 978-0-521-89904-8: 250 pp.
$52.00: Pb: 978-0-521-72788-4

Non-equilibrium Statistical
Mechanics and Turbulence

London Mathematical Society
Lecture Note Series
$80.00: Pb: 978-0-521-69484-1: 350 pp.

Model Theory with
Applications to Algebra
and Analysis
Volume 2

Edited by Zoé Chatzidakis,
Dugald Macpherson,
Anand Pillay, and Alex Wilkie

John Cardy, Gregory Falkovich,
and Krzysztof Gawedzki
Edited by Sergey Nazarenko and
Oleg V. Zaboronski

London Mathematical Society
Lecture Note Series
$80.00: Pb: 978-0-521-70908-8: 444 pp.

London Mathematical Society
Lecture Note Series
$52.00: Pb: 978-0-521-71514-0: 176 pp.

Groups and Analysis

Analysis on Lie Groups

Edited by Katrin Tent

Jacques Faraut

London Mathematical Society
Lecture Note Series

Cambridge Studies in Advanced Mathematics

An Introduction

The Legacy of Hermann Weyl

$80.00: Hb: 978-0-521-71930-8: 312 pp.

$70.00: Pb: 978-0-521-71788-5: 332 pp.

Computational Complexity

Acta Numerica 2008

A Conceptual Perspective

Volume 17

Oded Goldreich

Edited by Arieh Iserles

$70.00: Hb: 978-0-521-88473-0: 632 pp.

Acta Numerica
$140.00: Hb: 978-0-521-51642-6: 450 pp.

Stochastic
Approximation

Multimedia
Fluid Mechanics

A Dynamical Systems Viewpoint

G.M. Homsy et al.

Vivek S. Borkar

$24.99: DVD ROM: 978-0-521-72169-1

2nd
Edition

$70.00: Hb: 978-0-521-51592-4: 176 pp.

Prices subject to change.

1-800-872-7423

www.cambridge.org/us/mathematics
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“THE PROOF IS IN OUR
STUDENTS’ GRADES.
WEBASSIGN WORKS.”
Michael Paesler
Department Head
With over a million users and half a billion submissions, WebAssign is the
leading online homework and grading solution for math and science. But
what makes us most proud of WebAssign is what department heads and
chairs like Michael Paesler are saying about its impact on students and faculty.
“The greatest advantage is that our students get immediate feedback on their
work, and my faculty have more time for teaching and helping their students
learn instead of grading innumerable homework papers. My professors
recently found that more than 90% of their introductory students successfully completed every assignment using WebAssign. That’s impressive!” So
if you’re wondering why you should consider WebAssign for your students,
the answer is simple: WebAssign works.

The way you imagined teaching could be.™
800.955.8275

webassign.net

ISSN 0002-9920

springer.com

New and Noteworthy from Springer
Buildings
Theory and Applications
P. Abramenko, University of Virginia,
Charlottesville, VA, USA; K. Brown,
Cornell University, Ithaca, NY, USA
This book treats Jacques Tits’s beautiful
theory of buildings, making that theory
accessible to readers with minimal
background. It includes all the material of
the earlier book Buildings and includes
two other approaches, which nicely
complement the (classical) simplicial
approach: On one hand, buildings may
be viewed as abstract sets of chambers.
On the other hand, buildings may be
viewed as metric spaces. The pace is
gentle in the elementary parts of the
book, and the style is friendly throughout.
There are thorough treatments of
advanced topics with arguments that are
more detailed than those that have
previously appeared in the literature. This
book is suitable as a textbook or may be
used for self-study.
2008. Approx. 795 p. 25 illus. (Graduate
Texts in Mathematics, Volume 251)
Hardcover
ISBN 978-0-387-78834-0
7 approx. $69.95

An Introduction to
Ordinary Differential
Equations

Ordinary differential equations serve as
mathematical models for many exciting
real world problems. This textbook
organizes material around theorems and
proofs, comprising of 42 class-tested
lectures that effectively convey the
subject in easily manageable sections.
2008. Approx. 335 p. 8 illus. (Universitext)
Softcover
ISBN 978-0-387-71275-8 7 $49.95

N OW
IN
SOFTCO

VER

E. Hairer, G. Wanner,
University of Geneva, Switzerland
This book presents first-year calculus
roughly in the order in which it was first
discovered. The text is complemented
by a large number of examples,
calculations and mathematical pictures
and will provide stimulating and
enjoyable reading.
2008. Approx. 390 p. 192 illus. (Undergraduate Texts in Mathematics) Softcover
ISBN 978-0-387-77031-4 7$39.95

Probability
Models for
DNA Sequence
Evolution

2ND

EDITION

R. Durrett, Cornell University, Ithaca,
NY, USA
The material on recombination and
the stepping stone model have been
greatly expanded, there are many
results from the last five years, and two
new chapters on diffusion processes
develop that viewpoint.
2nd ed. 2008. Approx. 440 p. (Probability
and Its Applications) Hardcover
ISBN 978-0-387-78168-6 7 $84.95

Stability and Wave Motion
in Porous Media
B. Straughan, Durham University, UK
This book presents an account of
theories of flow in porous media which
have proved tractable to analysis and
computation. In particular, the theories
of Darcy, Brinkman, and Forchheimer
are presented and analysed in detail.
2008. Approx. 455 p. (Applied Mathematical
Sciences, Volume 165) Hardcover
ISBN 978-0-387-76541-9 7 $79.95

Wave Propagation
and Time Reversal in
Randomly Layered Media
J. Fouque, University of California,
Santa Barbara, CA, USA; J. Garnier,
Université de Paris VII, Paris, France;
G. Papanicolaou, Stanford University,
Stanford, CA, USA; K. Solna, University
of California at Irvine, CA, USA
This multidisciplinary book uses
mathematical tools from the theories of
probability and stochastic processes,
partial differential equations, and
asymptotic analysis, combined with the
physics of wave propagation and
modeling of time reversal experiments.
It is addressed to a wide audience of
graduate students and researchers
interested in the intriguing phenomena
related to waves propagating in
random media.
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From the
Fundamental
Theorem of Algebra
to Astrophysics:
A “Harmonious” Path

Jobs in Mathematics
Education in
Institutions of Higher
Education in the
United States
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2007. XX, 612 p. (Stochastic Modelling and
Applied Probability, Volume 56) Hardcover
ISBN 978-0-387-30890-6 7 $79.95

Nonlinear Optimization
with Engineering
Applications
M. Bartholomew-Biggs, University of
Hertfordshire, Hatfield, UK
This textbook examines a broad range
of problems in science and engineering, describing key numerical
methods applied to real-life. The case
studies presented are in such areas as
data fitting, vehicle route planning and
optimal control, scheduling and
resource allocation, sensitivity
calculations and worst-case analysis.
2008. Approx. 295 p. 15 illus. (Springer
Optimization and Its Applications,
Volume 19) Hardcover
ISBN 978-0-387-78722-0 7 $69.95

Sign Up for New Book Alerts at springer.com
Easy Ways to Order for the Americas 7 Write: Springer Order Department, PO Box 2485, Secaucus, NJ 07096-2485, USA 7 Call: (toll
free) 1-800-SPRINGER 7 Fax: 1-201-348-4505 7 Email: orders-ny@springer.com or for outside the Americas 7 Write: Springer
Distribution Center GmbH, Haberstrasse 7, 69126 Heidelberg, Germany 7 Call: +49 (0) 6221-345-4301 7 Fax : +49 (0) 6221-345-4229
7 Email: SDC-bookorder@springer.com 7 Prices are subject to change without notice. All prices are net prices.
013766x
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R. P. Agarwal, Florida Institute of Technology, Melbourne, FL, USA;
D. O‘Regan, National University of
Ireland, Galway, Ireland

Analysis by Its
History
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