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INSTITUTE FOR PURE AND APPLIED MATHEMATICS
Los Angeles, California

IPAM Summer School:
Deep Learning, Feature Learning
July 9 - 27, 2012
ORGANIZING COMMITTEE: Yoshua Bengio (Université de Montreal), Geoffrey
Hinton (University of Toronto), Yann LeCun (Courant Institute, NYU), Andrew Ng
(Stanford University), Stan Osher (UCLA)

Scientific Overview
One of the challenges for machine learning, AI, and computational neuroscience is the
problem of learning representations of the perceptual world. This summer school will
review recent developments in feature learning and learning representations, with a
particular emphasis on "deep learning" methods, which can learn multi-layer hierarchies of
representations.
Topics will include unsupervised learning methods such as stacked restricted Boltzmann
machines, sparse coding, denoising auto-encoders, and methods for learning overcomplete representations; supervised methods for deep architectures, metric learning
criteria for vector-space embeddings; deep convolutional architectures and their
applications to images, video, audio, and text; compositional hierarchies and latent-variable
models.
Mathematical issues will be addressed, particularly how to characterize the low-dimensional
structure of natural data in high-dimensional spaces; training density models with
intractable partition functions; the geometry of non-convex and ill-conditioned loss functions
for deep learning; efficient optimization methods for inference and deep learning; the
representational efficiency of deep architectures, and the advantages of high-dimensional
and over-complete representations.

Participation
This summer school, co-sponsored by the Canadian Institute for Advanced Research, will
provide a rare opportunity for researchers in the mathematical sciences, computer science,
neuroscience, and engineering sciences to learn about recent research directions and
future challenges in this area. Funding is available to support graduate students and recent
PhDs, as well as more senior researchers interested in undertaking new research in this
area. Encouraging the careers of women and minority mathematicians and scientists is an
important component of IPAM's mission and we welcome their applications. The application
is available online, and is due March 15, 2012.

www.ipam.ucla.edu/programs/gss2012
IPAM is an NSF funded institute
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Launched by King Abdulaziz University,
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SpringerOpen\D
Bulletin of Mathematical Sciences
Launched by King Abdulaziz University, Jeddah, Saudi Arabia

Aims and Scope
The Bulletin of Mathematical Sciences, a peer-reviewed open access journal, will publish original
research work of highest quality and of broad interest in all branches of mathematical sciences.
The Bulletin will publish well-written expository articles (40-50 pages) of exceptional value giving
the latest state of the art on a specific topic, and short articles (about 10 pages) containing significant
results of wider interest. Most of the expository articles will be invited.
Editorial Board
S. K. Jain (Algebra, Pure Mathematics), Ari Laptev (Analysis, Applied Mathematics), Neil Trudinger
(Differential Equations, Applied Mathematics), Efim Zelma nov (Algebra, Pure Mathematics)
Executive Editors
Efim Zelma nov, San Diego, USA, S. K. Jain, Ohio, USA and Jeddah, Saudi Arabia
Associate Editors
Franco Brezzi, Pavia, Italy and Jeddah, Saudi Arabia, Hitoshi Ishii, Tokyo, Japan and Jeddah, Saudi Arabia,
Paul Nevai, Jeddah, Saudi Arabia, Claus Michael Ringel, Bielefeld, Germany and Jeddah, Saudi Arabia,
Neil Robertson, Ohio, USA and Jeddah. Saudi Arabia

Forthcoming articles include:
~ Splines and index theorem, by C. Procesi
~

The Mobius function and statistical mechanics, by F. Cellarosi and Ya. G. Sinai
Majorana representation of A6 involving 3C-algebras, by A. A. Ivanov
~On braided zeta functions, by S. Majid and I. Tomasic
~

For more information, please visit • www.bullmathsci.com
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Features
This month features a memorial for the remarkable mathematician Peter Hilton, who worked with Alan Turing at Bletchley
Park. It also has an enticing article about automorphic forms
and Eisenstein series. Finally, there is a treatment of the combinatorial revolution in knot theory. And our Doceamus column discusses the elusive but important topic of mathematical maturity.
—Steven G. Krantz, Editor
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I thank Randi D. Ruden for her splendid editorial work, and
for helping to assemble this issue. She is essential to everything
that I do.
—Steven G. Krantz, Editor

“SORRY,

THAT’S NOT CORRECT.”

“THAT’S

CORRECT.”

TWO ONLINE HOMEWORK
SYSTEMS WENT HEAD TO HEAD.
ONLY ONE MADE THE GRADE.
What good is an online homework system if it can’t recognize right from
wrong? Our sentiments exactly. Which is why we decided to compare
WebAssign with the other leading homework system for math. The
results were surprising. The other system failed to recognize correct
answers to free response questions time and time again. That means
students who were actually answering correctly were receiving failing
grades. WebAssign, on the other hand, was designed to recognize and
accept more iterations of a correct answer. In other words, WebAssign
grades a lot more like a living, breathing professor and a lot less like,
well, that other system.
So, for those of you who thought that other system was the right
answer for math, we respectfully say, “Sorry, that’s not correct.”

800.955.8275

webassign.net/math

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

The 2012
Employment Center
Hall C, Hynes Convention Center
Boston, Massachusetts
January 4-7, 2012

Open hours:
Wednesday, January 4, 8:00 a.m. – 6:00 p.m.
Thursday, January 5, 8:00 a.m. – 6:00 p.m.
Friday, January 6, 8:00 a.m. – 6:00 p.m.
Saturday, January 7, 9:00 a.m. – noon

Visit www.ams.org/emp-reg for
registration instructions.

Letters to the Editor
www.bristol.ac.uk
AMS Fellows—A Modest
Proposal
I do not wish to argue either for or
against the AMS Fellows proposal.
The program aims to reward excellence, and it will surely be passed on
this third attempt, now that the required threshold has been lowered to
a simple majority. I wish instead to
present some modest proposals for
enhancing the program.
First, AMS Fellows should be provided with a separate, express lane
for registration at AMS meetings. The
registration line of ordinary members
can be long and slow-moving. Our Fellows’ time is valuable, and would be
more productively employed either
inside the meeting in the front-row
seats, or conversing with other Fellows in the express lane.
Second, it can be embarrassing for
ordinary members to realize (after
the fact) that they were in the presence of a Fellow unknowingly and
hence did not speak with sufficient
deference. To reduce the possibility
of such situations, which are awkward for all concerned, I propose
that special gold-colored nametags
be provided for Fellows at all AMS
meetings and functions.
Third, I propose that the publishing operations of the Society be
leveraged to increase the impact of
the Fellows program. For example,
MathSciNet could highlight papers
written by Fellows, so that one could
identify the papers most worthy of
attention, when searching the literature. One might further suggest that
AMS journals begin automatically
accepting all papers submitted by
Fellows, although perhaps that would
not go far enough: active solicitation
and pre-approval of manuscripts
from Fellows should be encouraged.

Lecturer/Senior Lecturer/Reader
in Number Theory, Arithmetic Geometry,
or Arithmetic Combinatorics
£33,734 - £52,556 (to be agreed on appointment)
Bristol, UK
We are seeking an outstanding candidate for a Lectureship, Senior
Lectureship or Readership in Number Theory, Arithmetic Geometry,
or Arithmetic Combinatorics. You will join the Pure Mathematics Group
within the School of Mathematics. For a Lectureship you are expected
to demonstrate outstanding research potential in one of the above or
closely related research areas. For a Senior Lectureship or Readership
you are expected to have an outstanding record of research and
academic leadership.
The University of Bristol’s School of Mathematics is one of the leading centres
for research and teaching in mathematics in the UK. The Pure Mathematics
Group is internationally recognised, with interests in number theory, arithmetic
geometry, arithmetic combinatorics, ergodic theory, random matrix theory,
algebra, analysis and logic. The Bristol Number Theory Group is distinguished
by the unusual breadth of interests encompassed both by its members
and closely associated afﬁliates from the groups in Ergodic Theory and
Mathematical Physics. Current members of the group are Andrew Booker,
Tim Browning, Brian Conrey, Tim Dokchitser, Lynne Walling and Trevor Wooley,
with Alex Gorodnik, Jon Keating, Jens Marklof, Misha Rudnev and Nina Snaith
having closely allied interests. It has close links with the Heilbronn Institute for
Mathematical Research, which focuses on discrete mathematics and funds
about 20 postdoctoral fellows in the School of Mathematics. We particularly
welcome suitably qualiﬁed female applicants, as women are currently underrepresented in the School of Mathematics.
You should arrange for three referees to send letters of recommendation
directly to Professor Trevor Wooley, FRS, e-mail trevor.wooley@bristol.ac.uk
or fax +44 (0) 117 928 7999 by the closing date, 9.00am 12 December 2011.
Please note that it is the applicant’s responsibility to ensure that the
reference letters are received by the closing date.
For informal enquiries please contact Professor TD Wooley on
+44 (0) 117 331 5240 or e-mail trevor.wooley@bristol.ac.uk
For further details and an application form please visit
www.bristol.ac.uk/jobs Alternatively you can e-mail
recruitment@bristol.ac.uk or telephone +44 (0) 117 954 6947,
quoting the reference number 16654.
The closing date for applications is 9.00am, Monday 12 December 2011.
Interviews will be held during January 2012.
EXCELLENCE THROUGH DIVERSITY

—Richard S. Laugesen
University of Illinois
Laugesen@illinois.edu
(Received August 31, 2011)
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The American Mathematical Society announces

Mathematics
Research Communities
The AMS invites mathematicians just beginning their research
careers to become part of Mathematics Research Communities,
a program to develop and sustain long-lasting cohorts for collaborative research projects in many areas of mathematics. Women and
underrepresented minorities are especially encouraged to participate.
The AMS will provide a structured program to engage and guide all
participants as they start their careers. The program will include:
• One-week summer conference for each topic
• Special Sessions at the national meeting
• Discussion networks by research topic
• Longitudinal study of early career mathematicians
The summer conferences of the Mathematics Research Communities
will be held in the breathtaking mountain setting of the Snowbird
Resort, Utah, where participants can enjoy the natural beauty and a
collegial atmosphere. The application deadline for summer 2012
is March 1, 2012.
This program is supported by a grant from the National Science Foundation.

June 10-16, 2012
Discrete and Computational
Geometry
Organizers:
Satyan Devadoss (Williams College)
Vida Dujmović (Carleton University)
Joseph O’Rourke (Smith College)
Yusu Wang (The Ohio State University)

June 17-23, 2012
Partial Differential Equations,
Harmonic Analysis, Complex
Analysis, and Geometric
Measure Theory
Organizers:
Dorina Mitrea (University of Missouri, Columbia)
Irina Mitrea (Temple University)
Katharine Ott (University of Kentucky)

www.ams.org/programs/
research-communities/mrc

June 17-23, 2012
Geometry and Representation
Theory Related to Geometric
Complexity and Other
Variants of Pv. NP
Organizers:
Shrawan Kumar (University of North Carolina,
Chapel Hill)
J. M. Landsberg (Texas A&M University),
Jerzy Weyman (Northeastern University)

June 24-June 30, 2012
Arithmetic Statistics
Organizers:
Brian Conrey (American Institute of
Mathematics)
Chantal David (Concordia University)
Wei Ho (Columbia University)
Michael Rubinstein (University of Waterloo)
Nina Snaith (University of Bristol)
William Stein (University of Washington)

Do the Math
Magical Mathematics
The Mathematical Ideas that
Animate Great Magic Tricks

Persi Diaconis & Ron Graham
With a foreword by Martin Gardner
“Finally a book that celebrates the
math involved in magic. This is quite
simply the most brilliant book ever
written on this mind-blowing, highly
secretive field.”
—David Blaine, illusionist
Cloth $29.95 978-0-691-15164-9

A Mathematical
Nature Walk
John A. Adam
“[A] snappy guide to the mathematics
of the outdoors. . . . A sharp eye and
an ingenious mind are at work on
every page. . . . Read this book with
pencil and paper in hand. Then go
forth, enjoy the view, and impress
your friends.”
—Laurence A. Marschall,
Natural History
Paper $18.95 978-0-691-15265-3

The Best Writing on
Mathematics 2011

Fascinating Mathematical
People

Edited by Mircea Pitici

Interviews and Memoirs

Foreword by Freeman Dyson

Edited by Donald J. Albers &
Gerald L. Alexanderson

This anthology brings together the
year’s finest mathematics writing
from around the world. Featuring
promising new voices alongside some
of the foremost names in the field,
The Best Writing on Mathematics
2011 makes available to a wide
audience many articles not easily
found anywhere else. These writings
offer surprising insights into the
nature, meaning, and practice of
mathematics today.
Paper $19.95 978-0-691-15315-5

With a foreword by Philip J. Davis
“Fascinating Mathematical People is a
wonderfully varied collection. We meet
brilliantly successful teachers, authors, a
dentist, and two Fields Medal–winning
Scandinavians. All of them had
surprising side paths and detours on
their way to mathematical success.”
—Reuben Hersh, coauthor of Loving
and Hating Mathematics
Cloth $35.00 978-0-691-14829-8

Picturing the
Uncertain World

A Primer on Mapping
Class Groups (PMS-49)

How to Understand,
Communicate, and Control
Uncertainty through
Graphical Display

Benson Farb & Dan Margalit

Howard Wainer
“Wainer’s approach is refreshingly
different. He has . . . been involved
in many policy debates and
understands well that the same
information can be interpreted in
a variety of ways to support widely
divergent positions. . . . [This book]
makes for very fine reading.”
—Michael Goodchild,
American Scientist

The study of the mapping class group
Mod(S) is a classical topic that is
experiencing a renaissance. It lies at the
juncture of geometry, topology, and
group theory. This book explains as
many important theorems, examples,
and techniques as possible, quickly and
directly, while at the same time giving
full details and keeping the text nearly
self-contained.
Cloth $75.00 978-0-691-14794-9

Paper $19.95 978-0-691-15267-7

See our E-Books at
press.princeton.edu

Peter Hilton:
Codebreaker and
Mathematician
(1923–2010)
Photo courtesy of Jean Pedersen.

Jean Pedersen, Coordinating Editor
Peter
Hilton
was
born in London on
April 7, 1923, to
Elizabeth Freedman
and a family physician, Mortimer Hilton,
whose office was in
Peckham. His parents
hoped that he would
become either a doctor (as his brother
Sydney did) or a
lawyer. Fate first inPeter Hilton at Santa Clara
tervened when he was
University (c. 1985).
run over by a Rolls
Royce at the age of ten. During a long hospital stay
he discovered that he could use the plaster cast on
his left leg, which reached all the way to his navel,
as a sort of white board; he solved mathematical
problems on it, erasing them each morning. This
is when, in his words, “It came to me that I really
loved mathematics and thoroughly enjoyed doing
it. I recall even having unkind thoughts about
visitors who came to see if I was all right, as they
would interrupt me when I was really enjoying
what I was doing.”
He attended St. Paul’s School in Hammersmith,
where, being enlightened educators, they left him
to study what he wanted in the later years. With
unexplained prescience about the unrest leading
up to World War II, he decided to teach himself
Jean Pedersen is professor of mathematics and computer science at Santa Clara University. Her email is
jpedersen@scu.edu.
The advice from Gerald Alexanderson and Ross Geoghegan, the technical assistance of Bin Shao with the text,
and the expertise of Chris Pedersen with the pictures are
gratefully acknowledged.
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German. He then won a scholarship to Queen’s
College, Oxford, where he read mathematics. When
he was eighteen, fate intervened for a second time.
Peter began work at Bletchley Park in January
1942 (see Copeland’s contribution below for more
details); he thereby avoided service in the military,
where, as Peter said at the time, “I would surely
die—of boredom!” On Peter’s eightieth birthday,
Shaun Wylie, Peter’s coauthor, wrote:
“This young chap from Oxford
joined us in Hut 8 at Bletchley,
and soon made his mark. When he
moved on to work on Fish, he did
more than that; he dominated his
section. . . he was brilliant at his job
and enormous fun to be with.”
Peter was awarded an M.A. at Oxford in 1948,
a D.Phil. from Oxford in 1950 for his thesis, Calculation of the Homotopy Groups of A2n -Polyhedra,
and a Ph.D. from Cambridge in 1952.
He married Margaret (Meg) Mostyn on September 14, 1949; they had two sons, Nicholas and
Tim. Peter and Meg shared a love of theater, Meg
professionally and Peter very much less formally.
Indirectly, Peter’s love of theater led to our
meeting. In 1977 I was asked to get George Pólya,
with whom I had been studying informally for
about ten years, and Peter together to do a presentation at a joint meeting of the Mathematical
Association of America (MAA) and AMS in Seattle. They wanted Hilton to tell about “How Not
to Teach Mathematics” and then have Pólya give
“Some Rules of Thumb”. When I wrote to Peter, he
said “No!” He thought it would be more interesting
(and fun) if he simulated a thoroughly bad demonstration of teaching mathematics, and he agreed
to do that, instead, if I would be the moderator.

Notices of the AMS
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“From you I also learned how to
talk politics, without endangering
friendship. You taught me that if
we disagreed about some conclusions then we should go back and
examine our beliefs about the underlying facts. You acknowledged
that if you believed in my version of
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The lectures took place on August 14, 1977.
A repeat performance, which was televised [1],
took place in the fall of 1978 at the San Diego
meeting of the National Council of Teachers of
Mathematics. Peter then agreed to come to Santa
Clara University to give a colloquium talk. When
he saw my office and heard about my interest in
geometry, we discovered we both had a strong
interest in polyhedra (from totally different points
of view), and, as they say, the rest is history!
Our mutual interest lay in the mathematics
involved with geometry. Peter got interested in
an algorithm I had developed that concerned a
systematic method of folding a straight strip of
paper, say, adding-machine tape, that produced
increasingly good approximations for any given
rational multiple of π , at equally spaced points
along an edge of the paper. We began working
seriously on it in January of 1981 when we were
both at the Eidgenössische Technische Hochschule
(ETH) in Zürich. This naturally took us into number
theory, polyhedral geometry, and combinatorics,
and it continued for over thirty years until the
time of Peter’s death. The relevant mathematics is chronicled in our most recent book, A
Mathematical Tapestry: Demonstrating the Beautiful Unity of Mathematics [2]. In Section 16.6 we
wrote about “Pólya and ourselves—Mathematics,
tea and cakes”, which describes, as the title suggests, more about our interactions with each other
and with Pólya.
An event that demonstrates the joie de vivre of
collaborating with Peter involved the construction
of a figure for one of our articles. We needed a star
{ 11
}-gon (i.e., the top edge of the tape would visit
3
every third vertex of a bounding regular convex
11-gon). I had pulled the tape a little too tight and
10
got a star { 3 }-gon. When I reported this mishap
to Peter he said cheerfully, “Don’t worry, we say in
the beginning these are only approximations!” He
never failed to see the humorous side of things.
Although Peter excelled at abstract thinking,
he always applied mathematics to real life. He
came to understand the principle of mathematical
induction at the age of seven when drying dishes
for his mother. He realized that the old trick of
drying two plates at a time could, in theory, be
extended by induction to n plates. As for applying
mathematics to social situations, Sir Christopher
Zeeman said in his letter on Peter’s eightieth
birthday:

Meg, Peter, and son Nicholas (c. 2008).
the facts then you would share my
conclusions, and you persuaded
me that if I believed in your version of the facts then I would share
your conclusions. It was a kind of
mathematical approach; an agreement about the proofs, whatever
the hypotheses and theorems. It
was a lesson that has served me
well throughout my life, in conversations about everything under
the sun.”
I was blessed with two great mentors, first
George Pólya (for far too short a time) and then
Peter Hilton. Pólya introduced me to polyhedral
geometry, the wonders of “looking for patterns”,
and the importance of posing problems. Peter
showed me how to generalize and how to see connections between various parts of mathematics.
Both Pólya and Peter made the doing of mathematics an adventure constantly filled with excitement.
Together Peter and I coauthored 144 papers and
6 books, often giving joint lectures on our current
topic of interest.
My family was enriched by our friendship with
Peter’s family. I was excited to watch Meg perform
(as Jim Dale’s mother) in the production of the
Broadway Tony-Award-winning play, A Day in the
Death of Joe Egg (right after she won the Clarence
Dewent award for her role in Molly). I have fond
memories of Peter, Meg, Kent (my husband), and
me on our land-cruise tour of Alaska. I smile
recalling when Kent, Peter, and I walked through
some drizzly California redwoods on what Peter
called a “lovely London day”, and later we played
three-handed bridge at our house (where Peter
got the bid with an appallingly bad dummy).
I will always miss Peter, but I am grateful for
the memories and the years of collaboration we
shared.
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Kent and Jean Pedersen (on left) with Peter
Hilton in the California redwoods (1996).
Clara University, Santa Clara, CA 95053 (US$25.00
+ postage and handling).
[2] P. Hilton and J. Pedersen, with illustrations
by Sylvie Donmoyer, A Mathematical Tapestry:
Demonstrating the Beautiful Unity of Mathematics,
Cambridge University Press,

British universities searching for suitable recruits,
and toward the end of 1941, at the University
of Oxford, they interviewed a brilliant secondyear mathematics undergraduate with a working
knowledge of German. Peter had taught himself the
language at school in order to read mathematical
work. The panel snatched him up.
By exposing the detailed thinking of the enemy,
Peter and his fellow codebreakers saved an incalculable number of lives. Occasionally he would
even break messages signed by Hitler himself. The
significance, horror, and fascination of the work is
conveyed by this decrypt, dated December 1944,
detailing an order from Hitler to General Guderian
regarding the defense of Budapest [2]: “Evacuation without fighting in case of unfavourable
development. . .out of question. Every house to
be contested. Measures to prevent troops being
endangered by the armed mob of the city to be
taken ruthlessly.”

Jack Copeland
During 1939–1945 Britain and her allies enjoyed
unprecedented access to enemy radio communications. The German military transmitted many
thousands of encrypted messages each day, ranging from top-level signals, such as detailed situation reports from generals at the front line,
through to the important minutiae of war, such as
weather reports and inventories of the contents
of supply vessels. Much of this information ended
up in Allied hands, often within a few hours of
its being transmitted. As a leading codebreaker at
Bletchley Park, Peter Hilton played a key role in
this incredible operation. In 2002 Peter asked me
to introduce a public lecture in which he described
his life and work at Bletchley Park. I used much
the same words then as here. “It is not often,”
Peter declared as he took the podium, “that a man
has the pleasure of listening to his own obituary.”
In October 1941 four of Bletchley Park’s most
senior codebreakers, Alan Turing, Hugh Alexander,
Stuart Milner-Barry, and Gordon Welchman, wrote
to Britain’s wartime leader, Sir Winston Churchill,
emphasizing the urgent need to recruit more staff
[1]. “ACTION THIS DAY” was Churchill’s famous
response to the letter: “Make sure they have all
they want on extreme priority and report to me
that this had been done,” Churchill instructed
his chief of staff, General Ismay. A panel toured
Jack Copeland is professor of philosophy and director
of the Turing Archive for the History of Computing,
University of Canterbury, New Zealand. His email is:
jack.copeland@canterbury.ac.nz.
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Enigma machine and Alan Turing on St. Helena
stamp, 2005.
Peter worked at first alongside Turing and
Alexander in the organization known simply as
“Hut 8”, the front line of the attack on Naval
Enigma. In 1941 the North Atlantic U-boats were
sinking convoys carrying food, oil, and other raw
materials from North America—so successfully
that Britain was in imminent danger of being
starved into surrender. The Bletchley codebreakers
were by this time reading large quantities of
Enigma traffic being transmitted by the German
Air Force and other services, but the highly secure
form of Enigma used by the U-boats remained
unbroken. If U-boat Enigma could be read, the
positions of the submarines would be known, and
the convoys could be routed around them; it was
not, however, until June 1941, a few months before
Peter’s arrival in Hut 8, that Turing and his group
finally broke into the daily U-boat traffic. The
effect was immediate; convoy reroutings based on
intelligence from Hut 8 were so successful that
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At first the Testery broke Tunny messages
purely by hand, using a method invented by
Turing in July 1942
known as “Turingery”.
The following twelve
months saw approximately 1.5 million [6]
characters of ciphertext broken in this
way. As the Testery’s
chief
mathematician,
Peter honed the unit’s
cryptanalytical methods
during this early phase
of breaking Tunny.
Thereafter, as the volA young Peter Hilton.
ume of Tunny traffic
grew and the number of operator errors—manna
to the codebreakers—became fewer, the Testery
began to receive increasing help from high-speed
analytic machinery, most notably the vast Colossus (from February 1944). Designed and built by
Tommy Flowers, Colossus was the first large-scale
electronic digital computer. By war’s end there
were ten Colossi operating around the clock in
the Newmanry, a section headed by topologist
Max Newman. The Newmanry was the world’s first
electronic computing facility, and Peter took up
the role of liaising between it and the Testery.
“Life,” he said, “was as interesting as it could
possibly be” [3, p. 194].
Using an algorithmic method devised by Tutte
and tweaked by Newman and his mathematicians,
Colossus mechanically stripped away one layer
of encryption from a Tunny message. The result,
known as a “de-chi”, still carried a second layer of
encryption, and the de-chi was passed on to the
Testery to be broken by human patience and ingenuity. The two sections, Testery and Newmanry,
worked hand in glove. Peter and his fellow breakers
in the Testery (Jerry Roberts, Peter Edgerley, Denis
Oswald, Peter Ericsson, and others [3, Chs. 18 and
21]) would chip away at the de-chi, using cribs
to expose small sections of the plaintext. They
extended these short breaks by further guesswork
until they had about thirty to eighty or so consecutive characters of “clear”—enough to work
out the settings of the wheels, so that the whole
message could be deciphered. Some of these short
breaks (usually all that the codebreaker saw of
the plaintext) were imprinted on Peter’s memory
for the rest of his life—“Ich bin so einsam” (I am
so lonely), from an operator on the Leningrad
front, and “Mörderische Hitze” (murderous heat),
from the Italian front. The Testery’s “ATS girls”
(Auxiliary Territorial Service—the Women’s Army)
performed the final stage of the decryption. They
typed the often lengthy ciphertext into a British
replica of the Tunny machine, and plain German
would emanate from the printer.
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the North Atlantic U-boats did not sight a single
convoy for twenty-three days following Turing’s
first break.
It was in the heady period sparked by these
early successes that Peter joined Hut 8, on January 12, 1942 [3, Ch. 15]. His talent soon stood out,
and he was given the job of breaking “Offizier”
messages. Normally, the operators at the sending and receiving ends of the Enigma link would
see the plaintext of the transmitted message, but
Offiziers were messages so sensitive that only
officers, not the machine operators themselves,
were allowed to view the contents. Offiziers were
encrypted (and decrypted) twice, once by an officer and once by the usual Enigma crew, who saw
only ciphertext [4, pp. 14–15]. Alexander (Turing’s
successor as head of Hut 8) described Offiziers
as the hardest of all Naval Enigma messages to
break [4, p. 16], but break them Peter did, using
“cribs”—guessed words of the message. Peter was
a very adept guesser.
Toward the end of 1942 Peter’s skills were
needed elsewhere, and he was transferred from
Hut 8 first to the Research Section and from there to
the Testery, a section headed (naturally enough) by
Major Ralph Tester. The Testery’s single function
was to break a new German teleprinter (teletypewriter) cipher codenamed “Tunny” by the British
[5]. Tunny was quite unlike Enigma (although the
two are often confused in the literature). What the
British called the Tunny machine was known to
the Germans as the Schlüsselzusatz SZ40, a stateof-the-art twelve-wheel cipher machine produced
in 1940 by the Lorenz Company. Enigma, on the
other hand, had three (or sometimes four) wheels
and dated from the early 1920s. The Tunny machine required only a single operator, whereas the
clumsier Enigma needed three, including a wireless
operator who tapped out the enciphered message
in Morse code. The operator of a Tunny machine
simply typed plain German at the teleprinter keyboard, and the rest was automatic. Morse was
not used; the encrypted output of the Tunny machine went directly to air. The extent to which
the Lorenz engineers had succeeded in automating the processes of encryption and decryption
was striking; under normal operating conditions,
neither the sending nor the receiving operator
ever even saw the coded form of the message.
The British first intercepted Tunny messages in
June 1941, and, in January 1942, the great Bill
Tutte single-handedly deduced the fundamental
structure of the Tunny machine. The rest of the
Research Section joined him in his investigation,
and soon the whole machine was laid bare, without
any of them ever having set eyes on one. It was the
most remarkable feat of cryptanalysis of the war.
Tutte’s deductions broke open the entire Tunny
system.
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Photo taken by Marge Dodrill, courtesy of Meg Hilton.

Peter, doing mathematics (c. 1980).

Tunny (unlike Enigma) carried only the highest
grade of intelligence, messages between the Army
High Command and the generals in the field. Tunny
decrypts contained intelligence that changed the
course of the war, by providing detailed knowledge of German strategy—for example, concerning
counter-preparations for the anticipated Allied invasion of Northern France in 1944 (the D-Day
landings). The work of the Bletchley codebreakers
may have shortened the war by as much as two
years, yet Peter and his colleagues received little
or no recognition for their massive contribution
to the Allied victory. Ludicrously, Turing received
nothing more than an OBE (which he kept in his
toolbox) and Flowers a cheque for 1,000 pounds—
yet if he could have patented or even publicized
Colossus, he would have become a wealthy and
celebrated engineer. Flowers “had to listen in silence,” Peter said [3, p. 201], “as others got the
credit for creating the electronic computer.” Tutte
received no public recognition whatsoever for his
priceless work. Men like Peter Hilton and Jerry
Roberts deserved knighthoods or at the very least
the OBE (an honor now regularly awarded for services to local government, business, or sport). It is
a shame that Peter was never adequately thanked
by his country.
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Bill Browder
The name Peter Hilton first came to my attention
when, as a graduate student, I read his beautiful
paper on loop spaces [1] (which, generalized,
became known as the Hilton-Milnor theorem),
which played an important role in my thesis.
I first met the man when, in 1957, I visited
Cornell (from Rochester) when he was visiting
there. His modest charm, his razor-sharp wit,
and the elegance of his conversation immediately
struck me. I was steeped as a teenager in the Marx
Brothers movies and the works of S. J. Perelman,
and Hilton resonated with my own attitudes.
I moved to Cornell the following year, and I
was absolutely delighted that Peter was visiting
for the year. His elegant and beautifully organized
lectures that year became the book Homotopy
Theory and Duality [2], which I came to refer
to as the “Hilton Finishing School for Young
Topologists”. He taught me much about looking
for the most general underlying principles and
exploiting them.
Meg was not with him much of the time that year,
and we hung out quite a bit together. He was more
than ten years my senior (almost 50 percent!), but
he had a joie de vivre and informality that made
him a very congenial companion. Many were the
anecdotes I heard from him, particularly about
Oxford and Henry Whitehead. I decided that I
should go to work with Whitehead if I got the
Bill Browder is professor of mathematics at Princeton
University. His email is browder@math.princeton.edu.
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chance, which came when I got an NSF postdoc
the following year.
Peter and I met again the summer of 1960
in Zürich at the Hopf birthday conference. He
had recommended to me a hotel run by the
Zürcher Frauenverein für Alkoholfreie Wirtschaft
(the Zürich Ladies Club for Alcohol-Free Hospitality), which was very clean, pleasant, and
inexpensive but prohibited alcohol on the premises
(obviously). I was newly married, and we decided to
stay there to save money and to take our libations
elsewhere.
Peter acted as a guide for us at times, and I
admired his fluency in German, his deep acquaintance with Zürich, and his general sophistication.
My experiment imitating his smoking of the small
cigars called Stumpen went nowhere, and German remained out of reach, but my admiration of
Peter’s urbanity only increased.
An inveterate traveler, he soon received the
honor of the following joke: An innocent tourist
looking for a hotel asks a passing mathematician
“Where is the Ithaca Hilton?” and receives the
reply “Oh, he’s in Zanzibar this week.”
Of his many destinations, Africa and Eastern
Europe seemed frequent. In Romania, he made
the acquaintance of the Bucharest topology group,
consisting among others of Tudor Ganea, Israel
Berstein, and Valentin Poenaru. Berstein, being
Jewish, was allowed to emigrate, ostensibly to
Israel; Poenaru was allowed to attend the Stockholm International Congress of Mathematicians
and never returned. Berstein came to Cornell, Poenaru went to Paris, but Ganea’s case was more
difficult. As Peter told me, Ganea had to be “purchased” from the Ceausescu government by a
consortium of mathematicians for a large sum of
(hard) currency.
After a year in Paris, Ganea accepted a highsalaried job in the United States (at Purdue) in
order to “buy himself back” from the consortium.
Ganea, a gloomy but very witty person, would
call Berstein each evening with his very funny
complaints. Berstein was of a very sunny and
lighthearted disposition, despite his wooden leg
(the result of a wound at age seventeen in the Red
army), and he would regale our group the next
morning with Ganea’s latest observations.
An example: Cities are characterized by fluids:
Paris by wine and perfume, West Lafayette, Indiana,
by milk and gasoline.
Peter returned to Cornell in 1962. Our topology
group at Cornell in those years consisted of,
besides Peter and myself, Paul Olum, Roger Livesey,
Israel Berstein, Isaac Namioka, Casper Curjel, and
David Gillman, as well as a number of graduate
students, including Martin Arkowitz and Gerry
Porter, who wrote theses in homotopy theory.
There were several active seminars, and it was a
very congenial and friendly group.
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Now Meg was with him, which added dramatically to the social scene. An accomplished
professional actress, her charm coupled with
Peter’s made a great impact.
Peter’s mathematical interests overlapped mine
a great deal in the early days, and I remember
particularly his work with Berstein on the “coH-spaces” (spaces with Lusternick-Schnirelmann
category 2) which were not suspensions [3], which
emerged beautifully from the Eckmann-Hilton duality point of view, and later his work with Roitberg
producing a new H-space of unexpected homotopy
type [4].
The latter earned the nickname the “HiltonRoitberg criminal” rather than “example” or other
standard terminology. The only other similar
terminology I know of is the famous “Eilenberg swindle”. These are the only “criminals”
or “swindles” I know of in mathematics.
I left Cornell in 1963, and Peter left a few years
later.
We met again at his sixtieth birthday party in
1983 in St. John’s, Newfoundland. He and I were
asked to participate in a local television program
to discuss mathematics education. We disagreed
amicably for most of the program, and then, with
exquisite timing at the very end of the program,
he came out with a statement that made steam
come out of my ears, but left no time for reply.
I realized that I was in the presence of a major
league debater.
I also attended his eightieth birthday celebration in Binghamton, New York, in 2003. Peter
gave a wonderful polished talk about his experiences at Bletchley Park in World War II, which
was informative and moving and made a political
point.
I noticed that he frequently paused to refer to
a very small sheaf of notes in his hand. He left the
papers on the rostrum after the talk, and out of
curiosity I took a look. They were blank! It was a
stage prop.
Needless to say my admiration of Peter was not
diminished by these occasions. A person like Peter
is a great rarity, and I feel very privileged to have
known him.
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Ross Geoghegan
The first thing to know about Peter Hilton is that for
half his life he was unusually young for whatever
he was doing. He was recruited to Bletchley Park
for Alan Turing’s codebreaking operation at the
age of eighteen. On the day of his arrival, Turing
posed him a chess problem that he said he had
failed to solve, and Peter delivered the solution
the next day. From then on, his place as a full
participant was secure.
One of his
colleagues at
Bletchley Park
was J. H. C.
Whitehead. After the war
Whitehead invited Peter to
go back with
him to Oxford to do
a doctorate in
topology.
At
this stage Peter
had had only
one year of forBeno Eckmann and Peter in Zürich
mal university(c. 1980).
level
mathematical training, and he had doubts about the idea: he told
Whitehead that he didn’t know what topology was.
“Oh don’t worry, you’ll love it,” was the reply. Because of the postwar housing shortage, Peter lived
in Whitehead’s home, ate dinner each evening with
the family, and learned topology, probably other
mathematics, too, by osmosis.
But learn he did. In a letter written for Peter’s
eightieth birthday the topologist Sir Christopher
Zeeman, just two years younger than Peter, wrote:
“Shaun [Wylie] was a lovely supervisor, who invariably encouraged me and faithfully read everything
I wrote. But he didn’t know much topology. It
was you who taught me topology without which
I might never have got started. So I am eternally
grateful.”
Peter’s career moved fast, and at an unusually
young age he held the Chair of Mathematics
at Birmingham. This was a mixed blessing, for
in those days British universities allotted only
one Chair to each subject, and the holder was
expected to administer the department for life. The
salary difference made it impossible to pass this
administrative work on to lower-ranking people,
and Peter disliked administration—which was the
Ross Geoghegan is professor of mathematics at Binghamton University (State University of New York). His email
address is ross@math.binghamton.edu.
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main reason he moved to Cornell. As he used to
say: “I resigned to make way for an older man.”
I met Peter when I was a graduate student at
Cornell and he (when in residence, which first
happened in my third year) was the best known
topology professor there. In fall 1968 he gave a
course on homotopy theory, rather in the style
of his elegant book Homotopy Theory and Duality.
The course was to meet for three hours on Tuesday
mornings. On the first day he wrote down a
list of those Tuesdays when his mathematical
activities would take him out of town. The miracle
was that in the remaining weeks he covered a
serious amount of mathematics. His handwriting
on the blackboard was tiny, and the material was
organized to perfection. Peter took much pride in
the elegance of his presentations.
His dislike of administration was matched by
a distrust of professional administrators. While
he was at Cornell, an article in the Ithaca Journal
mentioned the then-provost of Cornell, Robert
Plane, and described him as “Cornell’s number
two man”. Peter wrote a letter to the editor asking
“Which of our Nobel prizewinners is Number One?”
While my main thesis work was in infinitedimensional topology, with David Henderson as
my advisor, I had a secondary project on which
Peter gave me feedback. And when Henderson
was absent in Russia, Peter chaired my defense in
1970. So we knew each other from the late 1960s
onward. But our paths rarely crossed until 1982,
when Peter joined my department at Binghamton
as Distinguished Professor. By then any vestige of
the student-professor relationship had gone, and
Peter and I became fast friends. By that time he
was mainly doing number theory, combinatorics,
and polyhedral geometry, which Jean Pedersen
describes in her part of this tribute.
That was just after his controversial tour of
South African mathematics departments. It was a
time when “all right-thinking people” were boycotting that country, but Peter took the view that
the mathematics community is worldwide and that
shunning rather than influencing is not constructive. For this he made enemies. I can still hear the
unprintable comments which a well-known visiting mathematician made about Peter in my living
room. (When the singer Paul Simon encountered
similar criticism later, I thought of this.)
My favorite Binghamton story about Peter happened not long afterward, when a calculus student
came to his office for help with a math problem.
Peter asked: “Is it the case that you do not understand what you are being asked to do, or is
it the case that you do understand what you are
being asked to do but cannot do it?” And (as Peter
explained in the Queen’s English—it really has to
be spoken out loud):
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the Hilton-Milnor theorem. A related, frequently
cited result in this same paper of Peter’s is the
“corrected left-distributive law”, expressing, for
a space X, and elements α in πn (S m ), β, γ in
πm (X), an infinite sum expansion for (β + γ) ◦ α,
in which the first two terms are β ◦ α and γ ◦ α and
the remaining terms involve Whitehead products
and Hilton-Hopf invariants. Among the many other
noteworthy research papers published by Peter in
this time period, I restrict myself to mentioning
two items: a joint paper with J. F. Adams on
the chain algebra of a loop space, a forerunner
to Adams’s work on the cobar construction; and
a series of joint papers with Beno Eckmann on
duality (Eckmann-Hilton duality).

Photo used with permission of Robin Wilson.

“She answered: Well. . . like. . . kind
of. . . both.”
More, the abiding professional lesson I have
learned from Peter is about judging the work and
worth of mathematicians. I noticed in my years
at Cornell how charitable he was in dealing with
students and how positive he was in discussing
the work of younger people. As a student I sometimes detected a strain of competitive negativity.
Standing out against this “destructivism” was Peter, who was a celebrity mathematician and had
no need to prove himself.
Later, when he came to Binghamton and I had a
chance to observe him as colleague rather than as
mentor, I understood his approach better. Peter
believed that doing mathematics is intrinsically
good and that the work of people, even if their
achievements are not fashionable or herculean,
should be praised and supported where possible.
From time to time I would see surprisingly positive
letters of recommendation written by Peter. I
finally understood that he saw no good for his
beloved subject in our tearing one another down.
He had a mantra: “I would rather be a second-class
person in a first-class discipline than a first-class
person in a second-class discipline,” and he was
not shy about identifying disciplines he did not
consider first class.
In short, the high standards Peter held himself
to did not prevent him from emphasizing the
positive in others. He was a first-class person in a
first-class discipline.

Left to right: Emery Thomas, Michael Barratt,
Henry Whitehead, Ioan James, and Peter Hilton
(c. 1955).

Joe Roitberg
Peter and I first met at New York University in
early 1968. Peter was visiting the Courant Institute
of Mathematical Sciences at the time, and I had
just completed my Ph.D. dissertation there, under
Michel Kervaire’s supervision. But before I proceed,
allow me to backtrack.
Peter was one of J. H. C. Whitehead’s most
brilliant students, some twenty years earlier, and
had long been a leading homotopy theorist. His
most famous and most important contribution to
homotopy theory was his landmark 1955 paper
on the homotopy groups of the finite one-point
union of spheres, wherein he proved that any
such homotopy group can be expressed as a
direct sum of homotopy groups of spheres of
various dimensions. Subsequently, John Milnor
generalized Peter’s result to the case of the finite
one-point union of arbitrary suspension spaces.
This more general result came to be known as
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program in mathematics at The Graduate School and
University Center of the City University of New York. His
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Peter’s passion for research was matched by
his passion for clear exposition. In fact, he himself regarded the task of making mathematical
ideas accessible to students as his highest calling. Among his contributions as an expositor
are three early, influential books, which were
particularly important for my own mathematical
development: Homology Theory: An Introduction
to Algebraic Topology, coauthored with Shaun
Wylie and published in 1960 (predating Edwin
Spanier’s book Algebraic Topology by six years),
which was for a long time virtually the only comprehensive, up-to-date text on algebraic topology;
An Introduction to Homotopy Theory, published in
1953 (predating Sze-Tsen Hu’s book Homotopy
Theory by six years), which included a useful
entree to Whitehead’s notion of CW-complex and
also some of Peter’s earliest research, conducted
under Whitehead’s supervision; and Homotopy
Theory and Duality, published in 1965, which
summarized the recent results of his collaboration with Eckmann. I made good use of these
texts after having become hopelessly hooked on
algebraic and differential topology in 1964 as a
result of exposure to lectures on knot theory by
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Kervaire. The Hom-Ext version of the universal
coefficient theorem for homotopy groups with
coefficients, described in Homotopy Theory and
Duality, played a role in one of the results in my
Ph.D. dissertation, an odd counterexample to the
classical Hurewicz conjecture.

Standing, Niloufer Mackey (Pi Mu Epsilon
advisor), along with Peter Hilton, Jean
Pedersen, Benjamin Phillips, Jonathan Hodge,
and Jay Wood (department chair), during the
signing ceremony for Pi Mu Epsilon initiates at
Western Michigan University. Peter and Jean
had just given a joint mathematical talk
(March 21, 2002).
I return now to 1968. After completing my Ph.D.
dissertation, I immersed myself in Peter’s research
at that time, so Peter’s arrival at NYU was very
fortuitous for me. Peter had demonstrated noncancellation phenomena in the homotopy category by
constructing examples of simply connected, finite
CW-complexes V , W such that V and W are not
homotopy equivalent but, for a suitable sphere S,
the one-point unions V ∨ S and W ∨ S are homotopy equivalent. I introduced myself to Peter, and
we proceeded to discuss possible dualizations of
his examples. We were not content, however, with
a straightforward dualization, which leads to infinite CW-complexes. Eventually, with the aid of the
aforementioned “corrected left-distributive law”,
we were able to construct examples of simply connected, finite CW-complexes X,Y such that X and
Y are not homotopy equivalent but X × S 3 and
Y × S 3 are homotopy equivalent, S 3 denoting
the 3-sphere. In fact, X and Y are the total
spaces of principal S 3 -bundles over spheres and
so are closed, smooth manifolds, and the product spaces are actually diffeomorphic. We were
pleased and excited about these examples, but,
as an unexpected bonus, our construction tied in
with certain cutting-edge developments in homotopy theory: localization theory in the homotopy
category of CW-complexes, introduced by Dennis Sullivan for simply connected CW-complexes,
then by A. K. Bousfield and D. M. Kan for nilpotent
CW-complexes. For our examples X,Y are in the
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same localization (or Mislin) genus, that is, X and
Y are p-equivalent for all primes p; and work of
Alexander Zabrodsky on the construction of new
H-spaces—for one of our examples, X is the Lie
group Sp(2), so that Y is a new H-space. Though
this fake Lie group Y cannot be homeomorphic
to a topological group, thanks to the solution of
Hilbert’s Fifth Problem, it was noted by James
Stasheff that Y does have the homotopy type of a
topological group.
Thus began an intense collaboration on the
themes initiated in our discussions at the Courant
Institute, with Guido Mislin joining us in several of
our joint projects. Our efforts were summarized
in the 1975 monograph Localization of Nilpotent
Groups and Spaces, which we began working on
when Guido and I visited Peter at the Battelle Institute Research Center in Seattle for several days in
1974. Homotopy theory, and, more generally, algebraic and differential topology were experiencing
a long and spectacular growth period, begun in
the middle of the twentieth century—I think of
this era as a golden age for topology, if I may
be permitted a touch of hyperbole—and it was
exhilarating to be (or so I imagined us to be) in the
thick of things.
Peter and I continued to collaborate for several
more years on various topics in group theory and
homotopy theory, our last joint publication appearing in 1987. Of course, Peter’s ideas served
me well in much of my subsequent research. To
give two examples: in 2000, I published a paper
which, in particular, settled a question of Peter’s
on the Lusternik-Schnirelmann category; and in
2007, my former student Huale Huang and I published a paper on the genus of certain connective
covering spaces which required revisiting Peter’s
aforementioned foundational paper of 1955. As
for Peter, he continued working in group theory
and homotopy theory but also devoted a great deal
of his attention to other areas of mathematics and
mathematics education, which I will leave to more
knowledgeable colleagues to comment on.
Peter’s influence on my mathematical career
was decisive. However, I was far from the only
beneficiary of Peter’s mathematical and social genius, which enabled him to carry on successful
and long-standing collaborations with many colleagues, too numerous to list here. His published
works are, as already noted, models of clarity and
eloquence of expression. So too were his lectures—
I fondly recall a beautiful talk he delivered to an
undergraduate audience on “calculus using infinitesimals”, which underscored his highly tuned
sensitivity to the audience he was addressing. He
had a lifelong commitment to the promotion of
excellence in mathematical teaching at all levels.
And he was vitally concerned with the development of mathematics world-wide, providing his
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services wherever his extensive travels brought
him.
My social interactions with Peter and his family
were always highly pleasurable. Some highlights:
the Hiltons hosting my daughter Daphne and me
at their home in Binghamton, prior to Daphne’s enrolling as an undergraduate at SUNY-Binghamton;
hosting Peter at our home; attending an NBA basketball game with Peter’s son Tim, while I was
visiting in Seattle; attending a New York City theater to see Peter’s wife Meg perform in the play Joe
Egg. My last contact with Peter was in August 2010,
when my wife Yael and I visited with Peter, Meg,
and their son Nick in Binghamton. While there,
we were shown Peter’s most recent joint venture
with Jean Pedersen, a 2010 book published by
Cambridge University Press entitled A Mathematical Tapestry: Demonstrating the Beautiful Unity of
Mathematics. This was a reminder that Peter was
never one to rest on his laurels, that he was ever
active and productive. So, while we are deeply
saddened by Peter’s passing, we take solace in the
realization that he lived a full, rich life.

Guido Mislin
When I met Peter Hilton some forty-five years ago
in Zürich, I was a student attending one of his
classes, a course in homological algebra, with a
small group of other graduate students. He was
open and approachable, which was an entirely new
experience for us, having only been exposed to
a Germanic-distant kind of relationship between
professors and students. We learned from him how
mathematicians think, how they tackle problems,
present results, and design the right proof for a
theorem.
Later, I had the privilege to collaborate with
Peter Hilton for many years, in a time before
the convenience of email changed our lives. Peter traveled a lot, so the exchange of letters was
an ongoing challenge, as his whereabouts kept
constantly changing. His responses were written
on thin air-mail stationery, letters one had to
open carefully so as not to cut through the text.
His handwriting resembled print, his mathematics
was crystal clear. Final drafts he completed while
crossing one of the oceans. Peter had a unique
talent for rendering difficult mathematical concepts transparent and easy to grasp. He applied
his gift to further mathematical education on all
levels, and the older he got, the more he cared for
the very young. We will remember him as a great
teacher, mathematician, and friend.
Hilton’s mathematical work covers a wide range
of topics. The examples which follow are chosen
Guido Mislin is professor emeritus of mathematics at the ETH in Zürich. His email address is
mislin@math.ethz.ch.
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from his work in algebraic topology. They illustrate
his clarity of exposition and his artful way of using
the interplay between algebra and topology.
The Hilton-Milnor Formula
Let S k1 ∨ · · · ∨ S km be a 1-connected wedge of
spheres. Hilton computed in [7] the homotopy
groups of S k1 ∨ · · · ∨ S km , showing that they can
be expressed in terms of homotopy groups of
spheres,
M
πn (S k1 ∨ · · · ∨ S km ) ≅
πn (S kw (π) ) .
w (π )
k1

Here w (π ) ∈ π∗ (S ∨ · · · ∨ S km ) runs over all
basic Whitehead products, and the summand
πn (S kw (π) ) is embedded into the sum via composition with w (π ) : S kw (π) → S k1 ∨ · · · ∨ S km . The
formula was generalized by Milnor [12] to the case
of a finite wedge of suspensions of connected CW complexes. Hilton used it to derive the following
result (see [8] and [9]). Denote by ΣP1 the set of
homotopy types of 1-connected, finite (pointed)
CW -complexes, which are homotopy equivalent to
suspensions. Consider this set as a monoid using
the wedge operation, and denote by Gr(ΣP1 ) the
corresponding Grothendieck group. He proves the
following:
Let X and Y be 1-connected finite CW -complexes
of the homotopy type of suspensions. If [X] − [Y ]
is a torsion element in Gr(ΣP1 ), then X and Y have
isomorphic homotopy groups.
The Hilton-Hopf Invariants
In [7], Hilton proposed the following generalization
of the classical Hopf invariant
H : π2r −1 (S r ) → π2r −1 (S 2r −1 ) = Z , r ≥ 2.
Writing
πn (S r ∨ S r ) = πn (S r ) ⊕ πn (S r ) ⊕ πn (S 2r −1 )
⊕ πn (S 3r −2 ) ⊕ πn (S 3r −2 ) ⊕ · · · ,
he defines homomorphisms Hi , i ≥ 0, by composing the pinching map πn (S r ) → πn (S r ∨ S r ) with
the projection onto the (i + 3)rd factor in the sum
decomposition of πn (S r ∨ S r ):
H0 : πn (S r ) → πn (S 2r −1 ) ,
H1 , H2 : πn (S r ) → πn (S 3r −2 ) , · · · .
He shows that H0 agrees with the classical Hopf
invariant in case of n = 2r − 1. As an application,
Hilton obtains the following formula concerning
the left distributive law for composition of homotopy classes. If α, β ∈ πr (X) and γ ∈ πn (S r ),
then
(α + β) ◦ γ =α ◦ γ + β ◦ γ + [α, β] ◦ H0 (γ)
+ [α, [α, β]] ◦ H1 (γ) + [β, [α, β]]
◦ H2 (γ) + · · ·
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H -Spaces and Localization

Meg and Peter Hilton with son Tim and new
grandson Jake, in Seattle, 1999.
measuring the deviation from additivity of the
induced map
γ ∗ : πr (X) → πn (X),

α ֏ α ◦ γ,

(r ≥ 2).

Eckmann-Hilton Duality
In 1955 Beno Eckmann and Peter Hilton worked
together on finding a suitable definition of homotopy for maps of modules. They came up with
two notions, which exhibited interesting internal
duality properties; in one notion, a map was considered as nullhomotopic if it can be factored
through an injective module, and in the other a
map was nullhomotopic when it factored through
a projective module. This led naturally to notions
such as cone and suspension, and dually to path
spaces and loop spaces in the module category.
They observed that both these homotopy notions
correspond just to the ordinary homotopy notion
in topology, leading them to consider a framework for an internal duality in the homotopy
category of pointed CW -complexes (see [1, 2, 3]).
They generalize the pointed homotopy set [X, Y ]
to
πn (X; Y ) := [Σn X, Y ] = [X, Ωn Y ] ,

which, when considered as a functor in the first,
resp. second, variable generalizes cohomology
groups, resp. homotopy groups. For instance, viewing a pair of spaces X ⊂ Y as a map X → Y , a
triad is a diagram X → Y → Z, which leads to
dual triple sequences in cohomology and homotopy. The concepts of H-spaces and co-H-spaces
are typical examples of dual notions in the sense
of Eckmann-Hilton. They can be characterized in
the following dual way:
X is an H-space if and only if the canonical
map X → ΩΣ(X) has a left homotopy inverse; Y
is a co-H-space if and only if the canonical map
ΣΩ(Y ) → Y has a right homotopy inverse.
Eckmann and Hilton went on to internal duality
in arbitrary categories in [4, 5, 6].
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In the 1960s many people worked on understanding finite complexes, which support a group
structure up to homotopy. The striking example
of Peter Hilton and Joe Roitberg [11] of a 10dimensional manifold E, not homotopy equivalent
to any Lie group but such that E × S 3 ≅ Sp(2) × S 3 ,
was the starting point for many investigations.
The example lent itself in a natural way to apply localization techniques in homotopy theory.
These techniques, which were then just being
developed by several people (including A. K. Bousfield, E. Dror-Farjoun, D. Kan, D. Sullivan, and
A. Zabrodsky), opened new doors. An elementary approach to localization in homotopy theory,
beginning with a purely algebraic chapter on localization of nilpotent groups and from there
passing to localization of nilpotent spaces, is the
topic of the book [10]. The localization technique
led to a systematic understanding of noncancellation phenomena in homotopy theory, of which
the Hilton-Roitberg manifold E is an example. The
manifold E belongs to the genus set G(Sp(2)),
meaning that for every prime p its p-localization
E(p) is homotopy equivalent to the corresponding p-localization Sp(2)(p) . Problems in homotopy
theory could now be addressed one prime at a
time, and for the reassembling of the resulting
pieces one had to study local-global principles in
the context in which one was working. This has
all been dealt with in many of Hilton’s research
articles.
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Urs Stammbach
Peter Hilton was one of the most important people
in my life. He was someone with whom I could
discuss anything, not just mathematics, but all
aspects of life, politics, the state of the world, and
the education of our children.
When I was beginning work on my Ph.D. at
the ETH in Zürich, Peter was regularly invited by
Beno Eckmann to visit the Forschungsinstitut für
Mathematics. Peter gave numerous talks during
these visits. Every one of impeccable quality. They
made a deep impression on me. In those days there
was a considerable distance between students and
professors in Switzerland. Being a rather shy
student at the time, I was particularly affected by
this, and it was difficult for me to exchange even
some ordinary words, or to ask questions, in this
formal environment. Thus it was a great surprise
to me when Peter asked me to come to his office
and tell him about my work. I was tense before
the meeting. But right from the start he put me at
ease by addressing me in German. And Peter didn’t
begin by asking me tough mathematical questions;
instead, he asked me to accompany him to buy
today’s copy of The Times. The ice was broken,
and we had a long and interesting talk about
mathematics afterwards. This encounter was the
first of many, many more to come. I learned later
that during those years The Times was Peter’s
must-have lifeline to information about the world.
He once confessed that after several days without
The Times, he would have to read the newest
edition from cover to cover “to put the internal
coordinate system right again.”
After I completed my Ph.D., Peter was invited
to spend a full year at the ETH, and during this
time he gave a course on homological algebra. We
got somewhat closer, and during a conversation
he suggested that I should think of going to the
United States for a year or two and that perhaps
Cornell University would be a suitable place. It
soon became obvious that this suggestion was
actually a joint idea between Beno Eckmann and
Peter Hilton (another example of their efficient
joint work!).
Thus, in 1967, I had the opportunity to go to
Ithaca and to spend two years in Cornell’s fine
mathematics department. During my first year
there Peter was away, visiting the Courant Institute in New York, where he invited me to give a
number of talks. The first of these took place only
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Dominique Arlettaz and son Mathieu with
Peter in the vineyards near Lausanne in May
1995.
a few weeks after my arrival in the United States.
I was terrified; first, my English was rather rudimentary at the time, and, second, I knew that the
prospective audience would include many famous
people. It was possible that Hyman Bass, Gilbert
Baumslag, Michel Kervaire, Wilhelm Magnus, and
others of similar standing would be present. Peter
completely understood my psychological difficulties. He kindly calmed me down and supported
me in a way that instilled confidence.
During the first year in Ithaca I received a letter
from Peter, written in his characteristic tiny but
very clear handwriting, in which he asked me
whether I would be willing to write a book with
him on homological algebra [1]. I needed to read
the letter several times before I comprehended
the full impact of his question. Only a couple of
years after receiving my Ph.D., I was being asked
to coauthor a book with one of the most important
people in the field.
Writing the book took us over three years and
absorbed a huge amount of my time and energy.
This joint work was a unique experience for me. It
is unbelievable how much I learned during these
years. Each chapter of the book was first written
by one of us. The manuscript was then sent to
the other and was corrected, criticized, sometimes
shortened, sometimes enlarged. With most parts of
the book, this process was repeated several times.
Some of the drafts were rejected altogether by the
other side and had to be completely rewritten. Of
course, Peter put my English into an acceptable
form; moreover, to my dismay, he regularly spotted
instances of mathematical sloppiness on my part.
This was a huge learning process as I received, from
an expert, firsthand coaching on the art of writing
mathematics. Here is an example: Commenting
on my writing that such and such a theorem
was false, Peter gently but firmly told me that
a theorem could never be false, for a theorem,
by definition, is true. Only the statement of the
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Photo by Gert-Martin Greuel, courtesy of
Mathematisches Forschungsinstitut Oberwolfach.

B. Eckmann, P. Hilton, J.-P. Serre, and
A. Haefliger at Eckmann’s 90th birthday
celebration in Zürich in 2007.
theorem can be false. How many instances are
there in the literature that ignore this simple fact?
The number of letters we exchanged while
writing the book (there was no email at that time)
is almost uncountable. It was a great experience to
see that many of my suggestions were acceptable
to him. At one instance I wrote, in reaction to
some early version of a chapter of the book, a
rather long essay to Peter with the title “The
strategy of using abelian categories” (in a book
on homological algebra). I was immensely pleased
when most of my suggestions were accepted by
Peter. Writing this book was a great experience on
many levels!
Only a short time after A Course in Homological
Algebra came out, I decided to produce some
lecture notes on homology in group theory [2],
which would be a collection of more specialized
material on the applications of homological algebra to group theory proper. I asked Peter whether
he would be willing to read through the text and
correct my still defective English. No, he answered,
he would not do that, but, yes, he would be willing
to read the entire manuscript and comment on the
mathematics and the English. It is no surprise that
this led to many important improvements. Whenever Peter accepted a challenge, he went above
and beyond his duty.
During our second year in Ithaca, Peter and
his wife, Meg, offered me and my wife, Irene,
the opportunity to rent the annex of their house
in the Cayuga Heights. The apartment had two
small rooms, a tiny kitchen, and an equally tiny
bathroom. Despite the cozy living conditions, this
year turned out to be one of the happiest years
of our lives. We became close friends during that
time; after a few days even the Hiltons’ dog,
Lady, and our cat, Rupert, became friendly with
each other! However, when our cat ate one of
the Hiltons’ pet gerbils, Peter didn’t like it, and
the relationship between the Stammbachs and the
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Hiltons became somewhat strained, but only for a
few days. Whenever Peter and Meg were away we
took care of their teenage boy, Tim. Thus we got
some on-the-job training in parenting. I believe
Tim would agree that he survived rather well with
us.
In 1969 we returned to Zürich. Peter continued
to visit the ETH regularly (at least once a year for
several weeks). Our deep friendship was continued.
We exchanged ideas, mathematical and otherwise;
we did mathematical research; and we wrote joint
papers. Often Irene and I had Peter as a houseguest. These were always very special days, which
we enjoyed enormously, especially when Meg could
be with us. With the extended periods Peter spent in
Zürich, his German become better and better—so
much so that, when speaking German in Germany,
he was told that he had developed a distinct Swiss
accent. This pleased Peter very much. When in
Zürich he developed a liking for a special brand of
Swiss cigars, the so-called Stumpen. Peter arranged
with the tobacconist to send him a new supply of
Stumpen at regular intervals. In order not to have
any difficulty with the U.S. Customs, Peter asked
that the package be clearly marked as educational
material. As far as I know this declaration was
always accepted without any problem.
Peter’s last visit to Zürich was on Beno Eckmann’s ninetieth birthday in 2007. It was difficult
for him to walk, but his mind was as sharp as ever.
At the dinner he gave a moving speech in honor of
Beno Eckmann, his close friend and collaborator
of many years. The day after the event, we had
Peter and Meg with us for dinner, along with some
mutual friends. Early the next morning we drove
Peter and Meg to the airport. There he said goodbye to us. None of us expected that it would be
the last time.
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Gerald L. Alexanderson
It was in Berkeley, in the mid-1970s, that I first met
Peter Hilton at a small conference on mathematics
education. Some active and prominent people in
curriculum reform were present, and the discussion was lively and sometimes contentious over
the several days the group met. At the end of the
meetings Peter was looking around for a way to get
to the San Francisco Airport to return to Cleveland,
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where he then held the Louis D. Beaumont Chair
at Case Western Reserve. So I volunteered to drop
him off at SFO on my way home. On the slow trip
across the bridge to the airport in heavy traffic we
had a stimulating conversation about the events
at the conference, and when I dropped him off I
felt that I had a friend in Cleveland.
Those were heady days in mathematics instruction, with the fallout from the 1963 Cambridge Report and the Bourbaki-influenced suggestions for
reform of instruction having powerful advocates.
The Cambridge Report had many mathematical
luminaries as signers—Peter, of course, but also
Creighton Buck, Andrew Gleason, Mark Kac, Ted
Martin, Ed Moise, Max Schiffer, and Pat Suppes,
among many others. It was provocative but in the
end probably not very influential, since it came to
be viewed as utopian and unrealistic. For example,
“drill was to be eliminated from all grades”. I
recall hearing at about that time a talk by Peter
on category theory, for the benefit of teachers! In
those days rigorous mathematics in the classroom
had many ardent supporters in the mathematical
community.
It was about that time, however, that Peter met
Jean Pedersen of my department, and Jean brought
to the long collaboration he had with her another
point of view. This followed from her work with
her mentor, George Pólya, who advocated a more
participatory approach in the classroom based on
his “guess and prove” philosophy. In pedagogy,
this seemed a collaboration doomed to failure because their viewpoints were so disparate. It ended
up, however, with each shifting more toward a
common middle ground, and their joint work—
approximately 140 papers and six books—ended
up influencing mathematics instruction on at least
four continents. Peter was an inveterate traveler,
showing up at meetings in the United States, of
course, but also all over Europe, as well as New
Zealand, Australia, and South Africa. He was always on the move. Whatever Peter talked about,
it was fascinating. He brought to any conversation an urbane, sophisticated viewpoint that was
wonderfully appealing. He had, as often seen in
people educated in Britain, a sharp wit, and, in
Peter’s case, it could be used to encapsulate a
really provocative idea in the form of an ironic
quip. For example, I recall his pointing out in a
lecture the irony of living in a society that actively
supports driver education and teacher training!
Peter was not only a world-class topologist and
a spokesman for mathematics education, he was
also an erudite and cultivated person who was at
ease talking about music, literature, art, politics,
just about anything. The fact that his wife Meg
is an accomplished actor with a career spanning
work in London and New York, regional theater,
and festivals opened doors for him to the artistic
world that most mathematicians do not have the

December 2011

opportunity to explore. Of course, an education at
Oxford and Cambridge opens some doors, too.
Beyond his erudition and his consummate good
taste, though, was the basic kindness that he
showed to his colleagues and students. He had
strong opinions, but he expressed them gently.
I saw many instances in which he generously
helped colleagues he did not know well, but
he provided good advice and a willingness to
champion work that they had done by directing
them to appropriate journals. Thus he became
a mentor to young colleagues who were not his
students or even people in his field.
I recall well the last time I had a chance to visit
with Peter. He came to see me when I was in the
hospital recovering from surgery resulting from a
broken leg and hip. At that point we were both
walking with comparable difficulty—mine due to
an accident, his due to the onset of a decline that
resulted eventually in his recent death. But I had
a great time visiting with him. It was the old Peter
we all loved, and his shuffling walk did not impede
his ability to carry on a stimulating conversation
with the usual flashes of wit and ability to spin
out a good anecdote. And he could still skewer
the pompous and the hypocritical with his usual
elegant choice of language.
Mathematics has lost one of its most articulate,
indeed eloquent, advocates. His kind does not
come along very often, and mathematics is the
worse for his departure from the scene.
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The Combinatorial
Revolution
in Knot Theory
Sam Nelson

K

not theory is usually understood to be
the study of embeddings of topological spaces in other topological spaces.
Classical knot theory, in particular, is
concerned with the ways in which a circle or a disjoint union of circles can be embedded
in R3 . Knots are usually described via knot diagrams, projections of the knot onto a plane with
breaks at crossing points to indicate which strand
passes over and which passes under, as in Figure 1. However, much as the concept of “numbers”
has evolved over time from its original meaning
of cardinalities of finite sets to include ratios,
equivalence classes of rational Cauchy sequences,
roots of polynomials, and more, the classical concept of “knots” has recently undergone its own
evolutionary generalization. Instead of thinking
of knots topologically as ambient isotopy classes
of embedded circles or geometrically as simple
closed curves in R3 , a new approach defines knots
combinatorially as equivalence classes of knot diagrams under an equivalence relation determined
by certain diagrammatic moves. No longer merely
symbols standing in for topological or geometric objects, the knot diagrams themselves have
become mathematical objects of interest.
Doing knot theory in terms of knot diagrams,
of course, is nothing new; the Reidemeister moves
date back to the 1920s [21], and identifying knot
invariants (functions used to distinguish different knot types) by checking invariance under the
moves has been common ever since. A recent shift
toward taking the combinatorial approach more
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Figure 1. Knot diagrams.

seriously, however, has led to the discovery of
new types of generalized knots and links that do
not correspond to simple closed curves in R3 .
Like the complex numbers arising from missing
roots of real polynomials, the new generalized
knot types appear as abstract solutions in knot
equations that have no solutions among the classical geometric knots. Although they seem esoteric
at first, these generalized knots turn out to have
interpretations such as knotted circles or graphs
in three-manifolds other than R3 , circuit diagrams,
and operators in exotic algebras. Moreover, classical knot theory emerges as a special case of the
new generalized knot theory.
This diagram-based combinatorial approach to
knot theory has revived interest in a related
approach to algebraic knot invariants, applying
techniques from universal algebra to turn the
combinatorial structures into algebraic ones. The
resulting algebraic objects, with names such as kei,
quandles, racks, and biquandles, yield new invariants of both classical and generalized knots and
provide new insights into old invariants. Much like
groups arising from symmetries of geometric objects, these knot-inspired algebraic structures have
connections to vector spaces, groups, Lie groups,
Hopf algebras, and other mathematical structures.
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Consequentially, they have potential applications
in disciplines from statistical mechanics to biochemistry to other areas of mathematics, with
many promising open questions.

Virtual Knots
A geometric knot is a simple closed curve in R3 ;
a geometric link is a union of knots that may be
linked together. A diagram D of a knot or link
K is a projection of K onto a plane such that no
point in D comes from more than two points in K.
Every point in the projection with two preimages
is then a crossing point ; if the knot were a physical
rope laid on the plane of the paper, the crossing
points would be the places where the rope touches
itself. We indicate which strand of the knot goes
over and which goes under at a crossing point by
drawing the undercrossing strand with gaps.
Combinatorially, then, a knot or link diagram
is a four-valent graph embedded in a plane with
vertices decorated to indicate crossing information. We can describe such a diagram by giving
a list of crossings and specifying how the ends
are to be connected; for example, a Gauss code
is a cyclically ordered list of over- and undercrossing points with connections determined by
the ordering. See Figure 2.

O1U2O3U1O2U3

Figure 2. A knot and its Gauss code.
Intuitively, moving a knot or link around in
space without cutting or retying it shouldn’t
change the kind of knot or link we have. Thus
we really want topological knots and links, where
two geometric knots are topologically equivalent if
one can be continuously deformed into the other.
Formally, topological knots are ambient isotopy
classes of geometric knots and links. In the 1920s
Kurt Reidemeister showed that ambient isotopy of
simple closed curves in R3 corresponds to equivalence of knot diagrams under sequences of the
moves in Figure 3 [21]. In these moves, the portion
of the diagram outside the pictured neighborhood
remains fixed. The proof that a function defined
on knot diagrams is a topological knot invariant
is then reduced to a check that the function value
is unchanged by the three moves.
In the mid-1990s various knot theorists (e.g.,
[11, 14, 17]), studying combinatorial methods of
computing knot invariants using Gauss codes and
similar schemes for encoding knot diagrams, noticed that even the Gauss codes whose associated
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Figure 3. Reidemeister moves.

graphs could not be embedded in the plane still
behaved like knots in certain ways—for instance,
knot invariants defined via combinatorial pairings
of Gauss codes still gave valid invariants when
ordinary knots were paired with nonplanar Gauss
codes. A planar Gauss code always describes a
simple closed curve in three-space; what kind of
thing could a nonplanar Gauss code be describing?
Resolving the vertices in a planar four-valent
graph as crossings yields a simple closed curve
in three-dimensional space.1 To draw nonplanar
graphs, we normally turn edge-intersections into
crossings, but here all the crossings are already
supposed to be present as vertices in the graph.
Thus we need a new kind of crossing, a virtual
crossing which isn’t really there, to resolve the
nonvertex edge-intersections in a nonplanar Gauss
code graph. To keep the crossing types distinct, we
draw a virtual crossing as a circled self-intersection
with no over-or-under information. See Figure 4.

Figure 4. Virtual moves.
It turned out that Reidemeister equivalence
of these nonplanar “knot diagrams” was important in defining and calculating the invariants.
1

Actually, we only need R2 × (−ǫ, ǫ)—knots are almost
two-dimensional!
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Since Reidemeister equivalence classes of planar
knot diagrams coincide with classical knots, it
seemed natural to refer to the generalized equivalence classes as “knots” despite their inclusion
of nonplanar diagrams. The computations were
suggesting that familiar topological knots are a
special case of a more general kind of thing,
namely Reidemeister equivalence classes of “knot
diagrams” which may or may not be planar. The resulting “combinatorial revolution” was a shift from
thinking of the diagrams as symbols representing topological objects (ambient isotopy classes
of simple closed curves in R3 ) to thinking of the
objects themselves as equivalence classes of diagrams. To reject these virtual knots on the grounds
that they do not represent simple closed curves
in R3 would mean throwing away infinite classes
of knot invariants, akin to ignoring complex roots
of polynomials on the grounds that they are not
“real” numbers.
Virtual crossings and their rules of interaction
were introduced in 1996 by Louis Kauffman [17].
Since the virtual crossings are not really there,
any strand with only virtual crossings should
be replaceable with any other strand with the
same endpoints and only virtual crossings. This
is known as the detour move; it breaks down into
the four virtual moves in Figure 4.
Despite their abstract origin, virtual knots do
have a concrete geometric interpretation. Virtual
crossings can be avoided by drawing nonplanar knot diagrams on compact surfaces Σ which
may have nonzero genus,2 providing “bridges”
or “wormholes” that can be used to avoid edgecrossings. A virtual knot is then a simple closed
curve in an ambient space of the form Σ × (−ǫ, ǫ)
(called a thickened surface or trivial I-bundle). Virtual crossings are not crossings in the classical
sense of two strands close together—the strands
meeting in a virtual crossing are on opposite sides
of the ambient space or “universe in which the knot
lives”—but are instead artifacts of forcing a knot
in a nonplanar ambient space into the plane. This
diagrams-on-surfaces approach was introduced
by Naoko and Seiichi Kamada, who dubbed the
results abstract knots in [14]. Other ideas related
to virtual knots conceived independently include
Vladimir Turaev’s virtual strings [24] and Roger
Fenn, Richárd Rimányi, and Colin Rourke’s welded
braids [8].
Figure 5 shows the smallest nonclassical virtual
knot interpreted as a list of labeled crossings
which cannot be realized in the plane, a virtual
knot diagram and a knot diagram drawn on a
surface with nonzero genus.
2

Technically, we need to allow stabilization moves on the
surface containing the knot diagram.
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Figure 5. A nonclassical virtual knot.

Generalized Knots
Once we have one new type of crossing, it is natural
to consider others, spawning a zoo of new species
of generalized knot types. Introducing a new kind
of crossing requires new Reidemeister-style rules
of interaction. These rules or moves are determined by the desired combinatorial, topological,
or geometric interpretation. For example, Figure 6
illustrates how the geometric understanding of
virtual knots as knot diagrams drawn on surfaces
with genus permits some moves while forbidding
others.

∼

6∼

Figure 6. Geometric motivation for moves.

We’ve seen that virtual crossings represent
genus in the surface on which the knot diagram is
drawn. Flat crossings are classical crossings where
we forget which strand goes over and which goes
under; these are convenient for studying the virtual
structure separately from the classical structure
and can be understood as “shadows” of classical
crossings. Singular crossings are places where the
knot is glued to itself with the strands meeting in
a fixed cyclic order, that is, rigid vertices. Knots in
I-bundles over nonorientable surfaces are known
as twisted virtual knots; we indicate when a strand
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has gone through a crosscap with a twist bar [2].
Figure 7 shows generalized crossing types with
their geometric interpretations, Figure 8 lists some
of their interaction laws, and Figure 9 shows some
forbidden moves that look plausible but are not
allowed based on the topological motivations for
the new crossing types.

Virtual

Flat

Singular

Twist bar

Figure 7. Generalized crossing types.

The combinatorial revolution also applies to
higher-dimensional knots. Knotted surfaces in R4
have “diagrams” consisting of immersed surfaces
in R3 with sheets broken to indicate crossing information. Combinatorially, such a knotted surface
diagram consists of boxes containing triple points,
boxes containing cone points, boxes containing
pairs of crossed sheets, and boxes containing single sheets, each with information about how the
boxes are to be connected. An abstract knotted
surface diagram allows joining boxes in arbitrary
ways, including ways that require virtual selfintersections to fit into R3 . An abstract knotted
surface is then an equivalence class of such diagrams under the Roseman moves, the knotted
surface version of the Reidemeister moves [4].
Introducing new types of crossings is not the
only way to combinatorially generalize knots;
much as altering the rules of arithmetic can
change Z into Zn , changing the list of allowed
moves by replacing a move or adding or deleting moves also results in new types of “knots”,
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in which we now understand the term “knot” to
mean “equivalence class of diagrams”. As with
the generalized crossing types, such alternative
move-sets usually have a geometric or topological motivation. One example is framed knots, in
which the geometric notion of fixing the linking
number of the knot with its blackboard framing
curve corresponds combinatorially to replacing
the type I move with a writhe-preserving doubled I
move, illustrated in Figure 10. Another example
is welded knots, in which a strand may move over
but not under a virtual crossing; welded virtual
crossings are pictured as “welded to the paper”.
Generalized knots have unusual properties not
found in the classical knot world. Flipping a virtual
knot over, that is, viewing it from the other side of
the paper, generally results in a different virtual
knot,3 unlike the classical case in which flipping
over is just a rotation in space. Similarly, we can tie
two virtual unknots sequentially in a string and get
a nontrivial knot as a result! Figure 11 shows the
Kishino knot, the result of joining two trivial virtual
knots to obtain a nontrivial virtual knot [19]. The
reader is invited to verify that the two knots on
the left are trivial and to try to unknot the virtual
knot on the right using only the legal moves from
Figures 3 and 4 and not the forbidden moves in
Figure 9. Proving that the Kishino knot is nontrivial
turned out to be quite difficult, requiring algebraic
invariants such as those in the next section.
Despite their apparent strangeness, generalized
knots are increasingly finding applications both
inside and outside of knot theory. Every invariant
of virtual knots is automatically an invariant of
ordinary classical knots. Virtual knot diagrams
arise in computations in physics involving nonplanar Feynman diagrams [27]. Thinking of degree-n
vertices as a type of crossing extends the combinatorial revolution to spatial graph theory, that is,
embeddings of graphs in R3 , with applications in
modeling of molecules in biochemistry, as well as
areas of theoretical physics, such as spin networks.
Algebraic Knottiness
Turning knots into algebraic structures is an old
idea, relatively speaking; the Artin braid groups
were introduced in the 1920s [1], and many
useful knot invariants (especially the “quantum
invariants”, which have connections to quantum
groups, i.e., noncommutative noncocommutative
Hopf algebras) have been derived from matrix representations of tangle algebras [15]. Including
generalized crossings in our braids and tangles naturally yields corresponding new algebraic
structures such as virtual braid groups and flat
virtual tangle algebras, from which generalized
quantum invariants can be derived. However,
algebraification of knots via group theory or linear
3

Curiously reminiscent of complex conjugation. . . .
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Figure 8. Rules of interaction for generalized crossings.

Figure 9. Forbidden moves.

algebra imposes certain a priori constraints on
the resulting algebraic structures, for example,
associativity of multiplication, which seem somehow artificial. More importantly, by insisting on
forcing the algebraic structure into a predefined
framework, we risk sacrificing useful information.
The combinatorial diagrammatic viewpoint suggests a method for deriving the minimal algebraic
structure determined by Reidemeister equivalence
of knot diagrams: start by labeling sections of
a knot diagram with generators of an algebraic
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structure and defining operations where the pieces
meet at crossings. The Reidemeister moves then
determine axioms for our new algebraic structure.
We can divide the resulting algebraic structures
into arc algebras where the labels are attached to
arcs, that is, portions of the knot diagram from
one undercrossing point to the next (which can
be traced without lifting your pencil), and semiarc
algebras where the generators are semiarcs, that is,
portions of the knot diagram obtained by dividing
at both over- and undercrossing points.

Notices of the AMS

1557

For example, if we label arcs in a knot diagram
with generators and define an operation x ⊲ y to
mean “the result of x going under y”, then the
Reidemeister moves tell us the minimal axioms
the algebraic structure must satisfy in order to
respect the knot structure. The resulting algebraic
object, called a kei (圭) or involutory quandle, was
defined in the 1940s by Mituhisa Takasaki [23].
See Figure 12.
Definition. A kei is a set X with a map ⊲ : X × X →
X satisfying for all x, y, z ∈ X,
(i) x ⊲ x = x,
(ii) (x ⊲ y) ⊲ y = x, and
(iii) (x ⊲ y) ⊲ z = (x ⊲ z) ⊲ (y ⊲ z).
The first axiom says every element is idempotent; the second says that the operation is its own
right-inverse, and the third says that in place of
associativity, we have self-distributivity. Note the
parallel with the group axioms. Examples of kei
structures include Abelian groups with x ⊲ y =
2y − x and Z[t]/(t 2 )-modules with x ⊲ y = tx +
(1 − t)y.
Giving a knot diagram an orientation (preferred
direction of travel) lets us relax the requirement
that the ⊲ operation is its own right-inverse, instead requiring only that ⊲ has a right-inverse operation ⊲−1 . We then think of x ⊲ y as x crossing
under y from right to left and x⊲−1 y as x crossing
under y from left to right. The resulting algebraic
object is called a quandle.
Definition. A quandle is a set X with maps ⊲, ⊲−1 :
X × X → X satisfying for all x, y, z ∈ X,
(i) x ⊲ x = x,
(ii) (x ⊲ y) ⊲−1 y = (x ⊲−1 y) ⊲ y = x, and
(iii) (x ⊲ y) ⊲ z = (x ⊲ z) ⊲ (y ⊲ z).
It is not hard to show that in a quandle we have
x ⊲−1 x = x for all x, that the inverse operation
⊲−1 is also self-distributive, and that the two operations are mutually distributive. Indeed, these
facts can be proved algebraically from the axioms
or graphically using Reidemeister moves. Examples of quandle structures include kei, which form
a subcategory of the category of quandles, as well
as groups, which are quandles under n-fold conjugation x ⊲ y = y −n xy n for n ∈ Z, Z[t ±1 ]-modules

Figure 10. Framed version of Reidemeister I
move.
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=

Figure 11. The Kishino virtual knot.

with x ⊲ y = tx + (1 − t)y (called Alexander quandles), and symplectic vector spaces with x ⊲ y =
x + hx, yiy.
The arc algebra arising from framed oriented
moves is called a rack.
Definition. A rack is a set with operations satisfying quandle axioms (ii) and (iii) but not necessarily
(i).
The rack axioms are equivalent to the seemingly circular requirement that the functions fy :
X → X defined by fy (x) = x ⊲ y are rack automorphisms. Racks blur the distinction between elements and operators, as every element of a rack
is both an element and an automorphism of the
algebraic structure. Examples of rack structures
include quandles, modules over Z[t ±1 , s]/s(t + s −
1) with x ⊲ y = tx + sy (known as (t, s)-racks),
and Coxeter racks, inner product spaces with x ⊲ y
given by reflecting x across y [9].
To form a more egalitarian algebraic structure,
we can divide an oriented knot diagram at both
over- and undercrossing points and let the semiarcs at a crossing act on each other as in Figure 13.
The semiarc algebra of an oriented knot is called
a biquandle; it is defined by a mapping of ordered
pairs B : X × X → X × X satisfying certain invertibility conditions together with the set-theoretic
Yang-Baxter equation
(B × I)(I × B)(B × I) = (I × B)(B × I)(I × B)
where I : X → X is the identity map. See [10] for
more.
The category of biquandles includes quandles
as a subcategory by defining B(x, y) = (y ⊲x, x). An
example of a biquandle which is not a quandle is
an Alexander biquandle, a module over Z[t ±1 , s ±1 ]
with B(x, y) = (ty + (1 − ts)x, sx) where s 6= 1.
Including new operations at virtual, flat, and
singular crossings with axioms determined by the
corresponding interaction rules yields a family
of related algebraic structures such as virtual
biquandles, singular quandles, semiquandles, and
more.
Each generalized knot has an associated algebraic object determined by the types of crossings
it contains and the equivalence relation defining it.
Unoriented knots have fundamental kei; oriented
knots have fundamental quandles and biquandles;
framed oriented knots have fundamental racks,
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Figure 12. Involutory quandle (kei) operation and axioms.

and so forth. As with generalized knots themselves, our new algebraic objects are equivalence
classes of strings of symbols under Reidemeisterstyle equivalence relations, which we can also
understand as algebraic axioms.
Much like groups, examples of kei, quandle,
rack, and biquandle structures are found throughout mathematics, lurking just beneath the surface
in vector spaces, modules over polynomial rings,
Coxeter groups, Hopf algebras, Weyl algebras, permutations, and more. It is important to note that
not every kei, quandle, and so forth comes from
a specific knot or link; rather, labelings of knots
by these algebraic objects are preserved by the
Reidemeister moves.

New Knot Invariants
Theorem (Joyce, 1982). There exists a homeomorphism f : S 3 → S 3 taking an oriented knot K to
another oriented knot K ′ if and only if the fundamental quandles Q(K) and Q(K ′ ) are isomorphic.
When he introduced the term “quandle” in his
1982 dissertation, David Joyce showed that the
fundamental quandle is a complete invariant of
classical knots up to ambient homeomorphism.
Roger Fenn and Colin Rourke later showed that
the fundamental rack classifies irreducible framed
oriented links in certain three-manifolds. Despite
these powerful results, perhaps due to the impracticality of comparing algebraic structures
described by generators and relations, most knot
theorists shunned arc algebras in favor of other
invariants. Indeed, kei, quandles, and racks have
been independently rediscovered sufficiently often

to have accumulated an impressive collection of
alternative names, such as “crystals”, “distributive
groupoids”, and “automorphic sets” [16, 20, 3].
As a complete invariant up to ambient homeomorphism, the knot quandle determines many
other classical knot invariants. Indeed, many wellknown invariants can be easily derived from the
knot quandle: the fundamental group of the knot
complement and the Alexander invariants, for instance, can be computed from a presentation of
the knot quandle. The hyperbolic volume of a
knot has recently been shown to be a quandle
cocycle invariant [12]. Even the celebrated Jones
polynomial can be understood in terms of deformations of matrix representations of arc and
semiarc algebras [7].
With the combinatorial revolution in knot theory, interest in arc and semiarc algebras and their
knot invariants has been reinvigorated. One useful method for getting computable invariants from
arc algebras is to compute the set of homomorphisms from the knot’s fundamental arc algebra
into a target arc algebra T . Such a homomorphism
assigns an element of the target object to each arc
in a diagram of the knot, and such an assignment
determines a unique homomorphism provided the
crossing relations are satisfied. These homomorphisms can be pictured as “colorings” of the knot
diagram by elements of T .
If the target object T is finite, then the set
of homomorphisms will likewise be finite, and
we can simply count homomorphisms to get a
computable integer-valued invariant known as a
counting invariant. Figure 14 shows all colorings
of the trefoil knot by the three-element kei R3 with
operation table given by
⊲
1
2
3

Figure 13. Biquandle operations.
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1
1
3
2

2
3
2
1

3
2
1
3.

The finiteness condition for coloring objects is not
required; if the target kei is infinite but has a topology, for instance, then the set of homomorphisms
itself is a topological space whose topological
properties then become knot invariants [22].
Counting invariants are only the beginning; any
invariant of algebraically labeled knot diagrams
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groups forming a new, stronger invariant [18]. Similar methods have been applied to the HOMFLYPT
polynomial and various other quantum knot invariants, resulting in new, stronger categorified
knot invariants. This remarkable idea has sparked
a firestorm of new research too vast to adequately
address in this space. Nonetheless, we once again
see the combinatorial revolution in action, as what
was previously merely notation has itself become
a mathematical object of interest.

Not Just for Knot Theorists

Figure 14. Kei colorings of the trefoil by R3 .

defines an enhancement of the counting invariant
by taking the multiset of invariant values over the
set of colorings of the knot. One simple example
uses the cardinality of the image subkei of a
kei homomorphism; instead of counting “1” for
each kei homomorphism f : Q(K) → T , we record
t |Im(f )| , obtaining a polynomial invariant
X
p(t) =
t |Im(f )| ,
f :Q(K)→T

which has the original counting invariant as p(1).
For example, the trefoil in Figure 14 has counting
invariant 9 with respect to R3 and enhanced invariant p(t) = 3t + 6t 3 . A more sophisticated example
of an enhancement is the family of CJKLS quandle
cocycle invariants which associate a Boltzmann
weight φ(f ) with each quandle coloring f , determined by a cocycle in the second cohomology of
T [5]. In true combinatorial-revolutionary spirit,
such two-cocycles have a geometric interpretation
as virtual link diagrams [4].
Enhancement of counting invariants in which
we replace a cardinality with a set is a basic
example of a more general phenomenon known
as categorification, in which simpler structures
are replaced with higher-powered algebraic structures. Pioneered by mathematical physicists such
as Louis Crane and John Baez, categorification
involves replacing sets with categories, operations
with functors, and equalities with isomorphisms.
A prime example is Khovanov homology, in which
a combinatorial algorithm for computing the Jones
polynomial from a knot diagram is turned into
a graded chain complex whose Euler characteristic is the Jones polynomial, with the homology

1560

While arc and semiarc algebras such as quandles and racks have obvious utility in defining
knot invariants, fundamentally they are basic algebraic structures analogous to groups or vector
spaces whose potential for applications elsewhere
in mathematics is still largely unexplored. The
fact that groups are first encountered as sets
of symmetries does not limit their applications
to geometric rotations and reflections; similarly,
despite their knotty origin, quandles, racks, and
biquandles are likely to have many applications
not tied to knots and links.
Starting with a symmetry group, if we take
the subset consisting of only rotations, we get
a subgroup; taking the subset consisting of only
reflections, however, yields not a subgroup but a
subkei. Conjugation in a group is a quandle operation; the resulting conjugation quandles quantify
the failure of commutativity by turning it into
an algebraic structure, analogously to commutators turning associative algebras into Lie algebras.
Indeed, kei, quandles, and racks can be found
lurking wherever operations are noncommutative.
The applications of generalized knots and knotinspired algebraic structures are just starting to
be explored, and many open questions remain.
One rich source of project ideas comes from
a simple question: anywhere groups are found,
we can ask what results when we replace the
group with a kei, quandle, or rack. Replacing the
knot group with the knot quandle eliminates the
need to worry about the peripheral structure,
for example, and replacing groups with quandles
simplifies monodromy computations analogously
[3, 25]. Work is currently under way on the Dehn
quandle of a surface (analogous to the mapping
class group), as well as on quandle and rack
homology, quandle Galois theory, and much more
[26, 6]. What arc algebra structures might be
lurking in elliptic curves, dynamical systems, or
tensor categories?
Knot diagrams have now come full circle, from
schematic representations of geometric curves in
space to interesting mathematical objects in their
own right. The shift from thinking of knots as
topological to typographical objects gives us new
flexibility and opens the door to new discoveries
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and applications. As was the case with complex
numbers, there has been some resistance to virtual
knot theory from the old guard, though this
author’s subjective impression is that the tide is
turning as more knot theorists embrace the new
generalized knot theory and its related algebraic
structures. In addition to providing new technical
tools for knot theorists and other mathematicians,
generalized knots provide a novel perspective on
what it means to be a knot.
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An Introduction Using R

Eisenstein Series,
Crystals, and Ice
Benjamin Brubaker, Daniel Bump, and Solomon Friedberg

A

utomorphic forms are generalizations
of periodic functions; they are functions on a group that are invariant
under a discrete subgroup. A natural
way to arrange this invariance is by
averaging. Eisenstein series are an important class
of functions obtained in this way. It is possible to
give explicit formulas for their Fourier coefficients.
Such formulas can provide clues to deep connections with other fields. As an example, Langlands’s
study of Eisenstein series inspired his far-reaching
conjectures that dictate the role of automorphic
forms in modern number theory.
In this article, we present two new explicit
formulas for the Fourier coefficients of (certain)
Eisenstein series, each given in terms of a combinatorial model: crystal graphs and square ice.
Crystal graphs encode important data associated
to Lie group representations, whereas ice models
arise in the study of statistical mechanics. Both will
be described from scratch in subsequent sections.
We were led to these surprising combinatorial
connections by studying Eisenstein series not just
on a group but more generally on a family of
covers of the group. We will present formulas
for their Fourier coefficients that hold even in
this generality. In the simplest case, the Fourier
coefficients of Eisenstein series are described in
terms of symmetric functions known as Schur
polynomials, so that is where our story begins.

Schur Polynomials
The symmetric group on n letters, Sn , acts on
the ring of polynomials Z[x1 , . . . , xn ] by permuting
the variables. A polynomial is symmetric if it is
invariant under this action. Classical examples are
the familiar elementary symmetric functions
X
xi1 · · · xij .
ej =
1≤i1 <···<ij ≤n

Since the property of being symmetric is preserved
by sums and products, the symmetric polynomials
make up a subring Λn of Z[x1 , . . . , xn ]. The ej ,
1 ≤ j ≤ n, generate this subring.
Since Λn is also an abelian group under polynomial addition, it is natural to seek a set that
generates Λn as an abelian group. One such set is
given by the Schur polynomials (first considered
by Jacobi), which are indexed by partitions. A
partition of a positive integer k is a nonincreasing
sequence of nonnegative
integers λ = (λ1 , λ2 , . . .)
P
such that k = λi ; necessarily only a finite number
of terms in the sequence are nonzero. Partitions
are added componentwise. If λ = (λi ) is a partition
with λi = 0 for i > n, let ρ = (n−1, n−2, . . . , 0, . . .),
and let
λj +n−j
aλ+ρ = det(xi
)1≤i,j≤n .
Then aρ divides aλ+ρ , and the quotient sλ :=
aλ+ρ /aρ is the Schur polynomial. It is a homogeneous, symmetric polynomial of degree k. For
example, we have
(1)
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s(k,0) (x1 , x2 ) = xk1 + xk−1
1 x2 + · · ·
+ x1 xk−1
+ xk2
2

(2)

s(2,1,0) (x1 , x2 , x3 ) = x21 x2 + x21 x3 + x1 x22
+ 2x1 x2 x3 + x1 x23
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+ x22 x3 + x2 x23 .
The sλ , running over all partitions λ with λi = 0
for i > n, form a basis for Λn . Schur showed that
these polynomials describe the characters of representations of the symmetric and general linear
groups. (See Macdonald [17] for more details.) As
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we will see in subsequent sections, these characters are connected to the Fourier coefficients of
Eisenstein series.

Eisenstein Series on SL(2)
Let H = {z = x + iy ∈ C | y > 0} denote the
complex upper half plane. The group SL2 (R) acts
on H by linear fractional transformation:
!
az + b
a b
∈ SL 2 (R).
, where γ =
γ(z) =
c d
cz + d
It is of interest to find functions that are automorphic—invariant under the action of a discrete
subgroup of SL2 (R). The modular group Γ = SL2 (Z)
is of particular importance. One may create a family of automorphic functions on Γ by averaging.
To this end, for each s ∈ C with Re(s) > 1, define
the unnormalized Eisenstein series
X
Im(γ(z))s ,
E(z, s) =
γ∈Γ∞ \Γ

where
Γ∞ =

(

1
0

n
1

!

)

n ∈ Z .1

Note that we must quotient out by the subgroup
Γ∞ since this is an infinite group that stabilizes
the imaginary part of z. The definition makes
clear that the Eisenstein series is automorphic—
E(γ(z), s) = E(z, s) for all γ ∈ Γ . Using the identity
Im(γz) = y/|cz + d|2 , we may reparameterize the
sum in terms of integer pairs (c, d). Indeed, each
pair of relatively prime integers (c, d) is the bottom
row of a matrix in Γ , and two matrices γ1 and γ2 ∈ Γ
have the same bottom row if and only if γ1 γ2−1 ∈ Γ∞ .
Thus the Eisenstein series may be expressed in
the form
X
ys
,
(3)
E(z, s) =
|cz + d|2s
2
(c,d)∈Z
gcd(c,d)=1

from which one may deduce that the series
converges absolutely for Re(s) > 1.
The series E(z, s) has many spectacular analytic properties. To describe them, define the
normalized Eisenstein series,
(4)

∗

E (z, s) =

1
π −s Γ (s)ζ(2s)E(z, s),
2

where ζ(s) is the Riemann zeta function and Γ (s)
is the gamma function. One can show that E ∗ (z, s)
has analytic continuation to a meromorphic function for s ∈ C and satisfies the functional equation
1

In the first line of this article, we described automorphic forms as functions on groups, but here
we’ve defined E(z, s) as a function on the upper
half plane H . The resolution of this apparent discrepancy nis that H  ≃
SL2 (R)/SO
2 (R) where
o
cos θ sin θ
θ
∈
[0,
2π
)
.
Indeed,
SL2 (R)
SO2 (R) =
− sin θ cos θ
acts transitively on the point i by linear fractional
transformation with stabilizer SO2 (R).
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E ∗ (z, s) = E ∗ (z, 1−s). This may be proved by spectral methods, as E(z, s) is an eigenfunction of the
Laplace-Beltrami operator on H .
This fact has far-reaching consequences for the
theory of automorphic forms. As an illustration
in our present case, observe that the invariance
under γ = 10 11 implies that E ∗ (z+1, s) = E ∗ (z, s).
Hence the Eisenstein series admits a Fourier series
with respect to the real variable x as follows:
E ∗ (z, s) =

∞
X

a(r , y, s)e2π inx ,

r =−∞

where
a(r , y, s) =

Z1

E ∗ (x + iy, s)e−2π ir x dx.

0

In the special case r = 0, one can show that
a(0, y, s) = y s ξ(2s) + y 1−s ξ(2 − 2s),
where ξ(2s) = π −s Γ (s)ζ(2s). Because a(0, y, s)
inherits the analytic properties of the Fourier
series, the analytic continuation and functional
equation of the Riemann zeta function follow.
What about the remaining Fourier coefficients?
A calculation (see, for example [7], Section 1.6)
shows that if r ≠ 0, then
a(r , y, s) = 2|r |s−1/2 σ1−2s (|r |)y 1/2 Ks−1/2 (2π |r |y)

where
σ1−2s (r ) =

X

m1−2s

m|r

and K denotes a K-Bessel function.
1
Let us shift s to s+ 2 and examine the “arithmetic
parts” of the nonconstant Fourier coefficients of
E ∗ (z, s + 12 ):
def

a(r ) = |r |s σ−2s (|r |).
They are multiplicative. That is, if gcd(r1 , r2 ) = 1,
then a(r1 r2 ) = a(r1 )a(r2 ). Thus they are completely determined by their values at prime powers
r = pk . Moreover,
a(pk ) = pks + p(k−2)s + · · · + p−ks .
A fundamental theme of automorphic forms identifies these coefficients with values of characters
of a representation. Let V denote the standard
representation of SL2 (C) and let ∨k V denote
the kth symmetric power. Thus if A ∈ SL2 (C)
has eigenvalues α, β, then ∨k A has eigenvalues
αk , αk−1 β, . . . , αβk−1 , βk . The character χk of the
representation ∨k V is given by
X
χk (A) = tr(∨k (A)) =
α k1 βk2 .
k1 +k2 =k

Comparing this with our earlier expression for the
arithmetic piece a(pk ), we find
!!
ps
(5)
a(pk ) = χk
.
p−s
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Notice that a(pk ) is thus the Schur polynomial in
(1) evaluated at (x1 , x2 ) = (ps , p−s ):
(6)

a(pk ) = s(k,0) (ps , p−s ).

This identity has substantial generalizations.
Indeed, one can define Eisenstein series analogous
to E(z, s) for any reductive group G. In this
generality, the notion of Fourier coefficient is
replaced by that of Whittaker coefficient. The
Casselman-Shalika formula [8], first proved for
GL(n) by Shintani [18], states that the values
on prime powers of these coefficients may be
captured by characters of a representation. For
GL(n), these characters are expressed in terms of
Schur polynomials. For more general groups, the
representation is not of the complex points of G,
but rather a representation of the Langlands dual
group2 of G.
These generalizations are usually stated in a
different language. The coefficients a(pk ) above
are expressible as integrals on groups over p-adic
fields known as p-adic Whittaker functions. The
local version of the Eisenstein series is an induced
representation, and the Whittaker function is a
p-adic integral evaluated on a canonical vector in
the representation space. Similarly, one may study
the Whittaker functions attached to more general
Eisenstein series, corresponding to more general
induced representations. These may be shown to
be products of Langlands L-functions, and this
observation is important in the study of those
L-functions.
These constructions have been known for many
years. The goal of this article is to put them in a new
context, by considering a group together with its
covers. When we do this, we find that the formula
(5) and its generalizations may be reinterpreted in
terms of crystal graphs, which are combinatorial
structures introduced by Kashiwara in the context
of representations of quantum groups. We begin
by illustrating this for covers of SL(2) before
discussing higher rank.

Eisenstein Series on Covers of SL(2)
The classical metaplectic group is a two-sheeted
cover of a symplectic group over either the reals or
a p-adic field. This group was introduced by Weil
and explains the transformation formulas for theta
functions. More generally, Kubota and Matsumoto,
working over a number field L containing a full set
of nth roots of unity, defined a family of n-sheeted
covers of SL(2) (or any simply connected group)
for each n á 1. Informally, we may think of such a
cover as follows: it is an n-sheeted cover, where the
sheets are indexed by the nth roots of unity. The
2

In fact, the dual group enters subtly into the computation above. The Eisenstein series E(z, s) may be regarded
as a function on PGL2 , and the Langlands dual of this
group is SL2 (C).
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group law requires moving between the sheets,
and the nth root of unity that arises in taking the
product of two group elements is computed using
the arithmetic of the field L.3 In fact, the existence
of this group is closely related to the nth power
reciprocity law.
For these groups, one may define an Eisenstein
series En (z, s) as an average, similar to (3). The
definition is modified by adding an extra factor in
the average that keeps track of the sheets of the
cover. The Fourier coefficients of En (z, s) turn out
to be of great interest: they are Dirichlet series
made with Gauss sums.
A Gauss sum is a discrete
analogue of the
R∞
gamma integral Γ (s) = 0 y s e−y dy
—a product of
y
multiplicative and additive characters summed
over the invertible elements of a finite ring. For
example, if the cover degree is n = 3, we may take
L = Q(e2π i/3 ) with ring of integers oL = Z[e2π i/3 ].
Let e(·) be an additive character of L that is
trivial on oL but no larger fractional ideal. Then
for integers m, c ∈ oL with c 6= 0, let
X t 
e(mt/c),
(7)
g3 (m, c) =
c 3
t(mod c)
gcd(t,c)=1

where the sum is over t ∈ oL that are invertible
mod c and (−)3 is the cubic residue symbol.4
For general n and L, we may define a Gauss sum
gn (m, c) made with nth power residue symbols. To
do so, we must pass from the ring of integers oL to
a localization oL,S where denominators are allowed
at a finite set of places S, and some additional
technicalities result.
Kubota computed the Fourier expansion of
En (z, s), whose mth coefficient is a K-Bessel function times an arithmetic part a(m). In the special
case n = 3, for m ≠ 0
X
g3 (m, c)
(8)
a(m) = kmks−1/2
,
kck2s
c∈oL
c≡1 (mod 3)

where k k denotes the absolute norm. The form
for general n is much the same, with an arithmetic
part involving gn (m, c) in place of g3 . The series is
easily seen to converge absolute for ℜ(s) > 3/4,
and since E(z, s) has analytic continuation and
functional equation, a(m) inherits these properties as well. This series (and its generalizations)
are basic objects of interest.
3
In more detail, let AL denote the adèles, an appropriately
restricted product over all completions of L. Then an nfold metaplectic group is a central extension of SL2 (AL )
by µn : 1 -→ µn -→ G̃ -→ SL2 (AL ) -→ 1. This extension
is described by means of a two-cocycle that is constructed
using the n-power Hilbert symbols of completions of L. (It
is not the adelic points of an algebraic group). See [4] for
further information.
4
Thus (t/c)3 is a cube root of unity and is 1 if c is a cube,
and (t1 t2 /c)3 = (t1 /c)3 (t2 /c)3 .
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Let us recall two properties of Gauss sums
valid for any n ≥ 1. Using the Chinese Remainder
Theorem, one may show that if gcd(c1 , c2 ) = 1,
then
(9)
   
c1
c2
gn (m, c1 c2 ) =
gn (m, c1 )gn (m, c2 ),
c2 n c1 n
and if gcd(m1 , c) = 1, then an easy change of
variables shows that for any integer m2


m1 −1
gn (m2 , c).
gn (m1 m2 , c) =
c n
In particular, (9) shows that the Dirichlet series
in (8) is not expressible as an Euler product—a
product over primes—when n > 2. This is quite
different from the situation for n = 1, 2 and, more
generally, for Langlands L-functions. Instead, we
see that to combine contributions from relatively
prime c1 and c2 , we must introduce nth roots of
unity depending on arithmetic. For these reasons,
we call series with such a property twisted Euler
products. See [12] for more information and further
examples.
Though not strictly multiplicative, these two
properties allow us to reconstruct gn (m, c) from its
values at prime powers gn (pa , pb ) for nonnegative
integers a, b. Thus we may restrict ourselves to
these simpler cases in describing the Fourier
coefficients.
Let us consider the coefficients gn (pa , pb ) at a
given prime p. Here a is fixed (it is the order of m
at p) and b is varying. These coefficients come in
three flavors. First, there is the case b = 0, where
the coefficient is simply 1 = pb . Second, there are
the coefficients for 1 ≤ b ≤ a. The inequality b ≤ a
makes the additive character in (7) trivial, and so
this coefficient is the function
(
φ(pb ) if n|b,
hn (b) =
0
otherwise,
where φ(pb ) = |(oL,S /pb oL,S )× | is the Euler phi
function for oL,S . Finally, there is the case b = a +1.
In this case, the Gauss sum is always nonzero, and
it is not possible to evaluate it in closed form
except in special cases. We write this sum simply
as gn (a + 1) for short. For b ≥ a + 2, the Gauss sum
is zero (which follows from expressing the sum
in terms of a nontrivial character over a group).
Hence the entire contribution to the pa th Fourier
coefficient can be summarized in the following
diagram:
(10)
b=0

1

a

2

a+1

···
g=1

hn (1)

hn (2)

hn (a)

gn (a + 1).

We have circled the location b = 0 and boxed
the location b = a + 1 since the contributions are
special at these locations, while at b such that
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1 ≤ b ≤ a, the contribution is hn (b). This is the
most common situation. Notice that the diagram
is the same for any n; it is only the functions gn
and hn that depend on n.
For the nonmetaplectic Eisenstein series (the
special case n = 1), we saw in the section “Eisenstein Series on SL(2)” that the coefficients at
powers of p may also be described in terms of
Schur polynomials. The connection to the sums
of Gauss sums presented here is as follows. We
work over Q for convenience. The residue symbol
(t/c)1 is trivial, and
(11)

h1 (a) = φ(pa ),
X
g1 (a + 1) =
e(t/p) = −pa .
t(mod pa+1 )
gcd(t,p)=1

Thus the arithmetic part a(pk ) of the pk th Fourier
coefficient described in this section has the form

pk(s−1/2) 1 + φ(p)p−2s + · · · + φ(pk )p−2ks

−pk p−2(k+1)s
= (1 − p−2s )s(k,0) (ps−1/2 , p−(s−1/2) ).
After sending s ֏ s + 1/2 as before, this coincides
with the formula (6) above. Note that the Eisenstein
series defined in (4) was normalized by a zeta
function, which explains the extra factor (1 − p−2s )
here.
Returning to the case of general n, the description of the Fourier coefficient as a sum of Gauss
sums governed by (10) above has broad generalizations. Indeed, the underlying graph in (10) may
be viewed as a crystal graph associated with a
highest weight representation of SL2 . In the next
section, we will discuss crystal graphs in more
detail and explain how they may be used to give
a generalization to covers of SLr +1 for any r and
any cover degree n.

Eisenstein Series on Covers of SLr +1 and
Crystal Graphs
We continue to work over a number field L containing n nth roots of unity. One can define an
n-fold cover of (the adelic points of) SLr +1 for any
r and a corresponding Eisenstein series En for this
group. It is an average of a suitable function, this
time a function of r complex variables s1 , . . . , sr ,
over a discrete subgroup.5
Fourier coefficients generalize to Whittaker coefficients. These are defined by integrating En
against a character of U, the subgroup of upper
triangular unipotent matrices of SLr +1 (AL ). The
necessary characters of U are indexed by r -tuples
m = (m1 , . . . , mr ) of elements of oL . (Indeed, a
character of U depends only on the r locations
5

There are more general Eisenstein series built from automorphic forms on lower rank groups, but we do not
consider them here.
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just above the main diagonal since everything else
is in [U, U].) Then the Whittaker coefficients are
defined by integration against this character.
The main theorem of [4] expresses the arithmetic part a(m) of these Whittaker coefficients
for mi ≠ 0 as km1 ks1 −1/2 · · · kmr ksr −1/2 times the
multiple Dirichlet series
X Hn (m; c1 , . . . , cr )
.
kc1 k2s1 · · · kcr k2sr
c1 ,...,cr
This is a generalization of (8). The coefficients
Hn are once again twisted multiplicative, and this
allows one to reduce their study to that of the
coefficients Hn (pℓ1 , . . . , pℓr ; pk1 , . . . , pkr ) attached
to a given prime p of oL . Here the ℓi and ki are
nonnegative integers. The coefficients H turn out
to be built out of the functions gn , hn , and powers
of kpk that already appeared in the previous
section for the n-fold cover of SL(2). However, the
exact description is considerably more subtle. It
involves the theory of crystal graphs.
To explain further, we briefly recall several
important facts about finite-dimensional representations of Lie groups and their crystal graphs.
A weight of GLr +1 is a rational character of the
diagonal torus T of GLr +1 . The weights may be
identified with elements of the lattice Q
Λ = Zr +1 :
µ
µ
if µ = (µ1 , . . . , µr +1 ) ∈ Λ, then t :=
ti i with
t = diag(t1 , . . . , tr +1 ) ∈ T is such a character. A
weight for a representation V of the associated Lie
algebra glr +1 (C) is a weight µ such that there exists
a nonzero vector in V that transforms under the
torus by µ; it is highest if no larger weight satisfies
this property.6 Cartan’s Theorem of the Highest
Weight states that every finite-dimensional irreducible complex representation of glr +1 (C) (or any
complex semisimple finite-dimensional Lie algebra) has a unique highest weight vector (up to
scalars) and that the highest weight classifies the
representation.
The quantum group Uq (glr +1 (C)) is a deformation of the universal enveloping algebra of
glr +1 (C) that is obtained when a parameter q
is introduced into the relations that describe
the universal enveloping algebra. (See Hong and
Kang [14].) Finite-dimensional representations are
once again classified by highest weight. Let λ be
a dominant weight (that is, λ1 á λ2 á · · · á λr +1 ).
Then Kashiwara [15] associates with λ a crystal
graph Bλ , a directed graph whose vertices correspond to basis vectors for the representation of
Uq (glr +1 (C)) with highest weight λ. The edges of
this graph are colored with one color for each

λ

v

w0 λ

Figure 1. The crystal graph with highest
weight λ = (4, 2, 0)
0).

simple root and describe the action of the unipotents in the Lie algebra on this basis as q → 0. The
crystal graph Bλ comes endowed with a map “wt”
to the weight lattice Λ which is compatible with
the graph structure. Walking one step along an
edge of Bλ in the direction of the highest weight
vector (resp. lowest weight vector) corresponds
to increasing (resp. decreasing) the weight of the
vertex by the simple root with which it is labeled.7
Figure 1 depicts a gl3 crystal with highest weight
λ = (4, 2, 0) and lowest weight w0 λ = (0, 2, 4). It
is drawn so that vertices of the same weight are
clustered together diagonally.
Berenstein and Zelevinsky [2] and Littelmann [16] associate paths with each vertex in Bλ .8
To do this, choose a reduced factorization of the
long element w0 of the Weyl group into simple
reflections (i.e., one of minimal length). Walk the
graph toward the highest weight vector in the
order that the simple reflections appear in the
factorization, going as far in a given direction as
the graph will allow before changing to the next
color. It turns out that such a factorization always
leads to a path to the highest weight vector λ.
The sequence BZL(v) of path lengths so obtained
parameterizes the vertex v of Bλ . (Alternatively,
we could record path lengths toward the lowest
weight vector w0 λ from v.)
For example, in Figure 1 we have indicated a
walk from a vertex v to the highest weight vector
λ. It corresponds to the factorization of the long
element w0 = s1 s2 s1 of the symmetric group S3 , the
Weyl group of GL3 . Thus we walk along the graph
in order s1 , s2 , s1 (= blue, red, blue). The lengths of
P
The map “wt” is such that v∈Bλ twt(v) is the character of an irreducible representation of GLr +1 (C) whose
associated Lie algebra representation has highest weight
λ.
8
Berenstein and Zelevinsky refer to these paths as
“strings”.
7

6

Recall that the weights are partially ordered as follows: λ á µ if λ − µ is a nonnegative linear combination of simple roots. In terms of coordinates, λi =
µi + hi − hi+1 for each i, where the hi are nonnegative
integers and h0 = hr +2 = 0.
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the corresponding paths are 1, 3, 2, respectively,
so BZL(v) = (1, 3, 2).
The main theorem of [4] computes the coefficients Hn (pℓ1 , . . . , pℓr ; pk1 , . . . , pkr ) by attaching
products of Gauss sums to BZL sequences. Let
λr +1 = 0 and λi = ℓi + λi+1 when i ≤ r , and let λ be
the dominant weight λ = (λ1 , λ2 , . . . , λr +1 ).9 Let ρ
denote the Weyl vector, that is, half the sum of the
positive roots, or in coordinates (r , r − 1, . . . , 1, 0).
Theorem 1. The coefficient Hn is given by
X
(12) Hn (pℓ1 , . . . , pℓr ; pk1 , . . . , pkr ) =
Gn (v),
v∈Bλ+ρ
wt(v)=µ

where the function Gn (v) is described below and µ
is thePweight related to (k1 , . . . , kr ) by the condition
r
that i=1 ki αi = (λ+ρ)−µ where αi are the simple
roots.
The definition of Gn (v) depends on a recipe for
walking the graph, so it depends on the choice of a
reduced expression for w0 in the symmetric group
Sr +1 . We will work with two different choices; these
give rise to two different functions Gn (v). In terms
of the simple reflections si (recorded by their index
i ∈ [1, r ]), let us fix either
(13)

Σ = Σ1 := (r , r − 1, r , r − 2, r − 1,

r , . . . , 1, 2, 3, . . . , r )

or
(14) Σ = Σ2 := (1, 2, 1, 3, 2, 1, . . . , r , r −1, . . . , 3, 2, 1)

and take the associated path lengths BZL(v) =
(b1 , . . . , bN ) to the highest weight vector. (We
suppress the dependence on Σ.) We then decorate
the entries bi as follows. The length bi is boxed if
the ith leg of the path is maximal (i.e., contains
the entire root string). In Figure 1, with Σ = Σ2 ,
BZL(v) = (1, 3, 2), both the 1 and 2 are boxed while
the 3 is not (since it is part of an s2 root string of
length 4). An entry bi is circled if a corresponding
leg of the path to the lowest weight vector is
maximal (see [3], Ch. 3). Thus in Figure 1, the path
lengths to the lowest weight vector are (0, 1, 1),
none of which are maximal. Hence none of the
entries in the decorated BZL sequence ( 1 , 3, 2 )
are circled.
Then we prove that
(15)

9

Gn (v) = Gn,Σ (v)


kpkbi








g (b )
Y 
n
i
=



bi ∈BZL(v) 


hn (bi )



0

if bi is circled
(but not boxed),
if bi is boxed
(but not circled),
if neither,
if both,

By fixing λr +1 = 0, we parameterize representations of
SLr +1 (C), the Langlands dual group of PGLr +1 .
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where gn (b) and hn (b) are the Gauss sum and
degenerate Gauss sum, respectively, described in
the previous section. Notice that this definition
exactly matches the description given above and
pictured in (10) in the special case of SL2 .
In Figure 1, the vertex v belongs to a weight
space with multiplicity two. Again using Σ =
(1, 2, 1), the other vertex in the weight space
containing v has decorated BZL sequence (2, 3 , 1).
Thus applying Theorem 1 with Gn (v) as in (15),
we have




Hn (p2 , p; p3 , p3 ) = Gn 1 , 3, 2 +Gn 2, 3 , 1
= gn (1)hn (3)gn (2)
(16)

+ hn (2)gn (3)hn (1).

Since hn (b) = 0 unless n divides b, this term is
nonzero only for the cover degrees n = 1 or 3.
It is noteworthy that expressions like (16) for the
function Hn in terms of Gauss sums are uniform
in n.
Because we may use either Σ1 or Σ2 to define
Gn (v), these are two explicit formulas for the
Whittaker coefficient. The equality of the expression in (12) for Σ1 and Σ2 is not formal and is
established directly in [3] by an elaborate blend of
number-theoretic and combinatorial arguments. It
is an open problem to give a definition of Gn (v)
obtaining the Whittaker coefficient for an arbitrary
reduced decomposition of the long element w0 of
the Weyl group.
In closing this section, we mention that there
are not one but two distinct generalizations of
the Casselman-Shalika formula to the metaplectic
case. Chinta and Gunnells [9] and Chinta and
Offen [10] show that the p-parts of the Whittaker
coefficients of metaplectic Eisenstein series on
covers of SLr +1 can also be expressed as quotients
of sums over the Weyl group, directly analogous
to the Weyl character formula.

The Case n = 1: Tokuyama’s Deformation
Formula
When n = 1, we are concerned with Eisenstein
series on an algebraic group and not a cover. In that
case, the Whittaker coefficients may be computed
in two different ways. First, Theorem 1 provides an
answer in terms of crystal graphs. This result holds
for any n ≥ 1. Second, the formula of Shintani [18]
and Casselman and Shalika [8] (which holds only
for n = 1) expresses the Whittaker coefficients
of normalized Eisenstein series as the values of
the characters of irreducible representations of
SLr +1 (C). These characters are given by Schur
polynomials sλ , as described in the section “Schur
Polynomials”.
These two expressions for the Whittaker coefficients are related by the following result
(see [3], Ch. 5).
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Theorem 2. Let z = (z1 , . . . , zr +1 ) and let q = kpk.
For any dominant weight λ,


Y
 (zi − q −1 zj ) sλ (z)
i<j

=

X

G1 (v)q −hλ+ρ−wt(v),ρi z wt(v) ,

v∈Bρ+λ

where the G1 (v) are computed as in (15) using the
reduced word Σ2 .

We illustrate Theorem 2 with λ = (2, 1, 0), so
that λ + ρ = (4, 2, 0) and Bλ+ρ is the crystal
pictured earlier. Let us compare the monomials
z1 z22 z33 appearing on both sides of the theorem for
this choice of λ. The coefficient of this monomial
appearing on the right-hand side is (up to a power
of q) just the value of Hn (p2 , p; p3 , p3 ) computed
in (16) in the special case n = 1. After simplification
using (11),
H1 (p2 , p; p3 , p3 ) = qφ(p3 ) − q 2 φ(p2 )φ(p)
= −q 5 + 3q 4 − 2q 3 .
Since hλ + ρ − wt(v), ρi = 6, these terms should
be multiplied by q −6 to obtain the complete contribution to the monomial z1 z22 z33 on the right-hand
side.
The left-hand side is just (z1 − q −1 z2 )
(z1 − q −1 z3 )(z2 − q −1 z3 )s(2,1,0) (z1 , z2 , z3 ), where
s(2,1,0) (z) is given in (2). Expanding, we see that the
coefficients of z1 z22 z33 indeed match. For example,
terms with q −3 on the left can only come from
taking the term 2z1 z2 z3 in the Schur polynomial
and multiplying by q −3 z2 z32 from the product.
In general, after taking into account the normalizing factors that appear in the Casselman-Shalika
formula, Theorem 2 shows that the CasselmanShalika formula and Theorem 1 in the case n = 1
are equivalent.
Theorem 2 is equivalent to an earlier result of
Tokuyama [19] and may be viewed as a deformation of the Weyl character formula (which results
from setting q = 1). Tokuyama’s formulation uses
combinatorial arrays called Gelfand-Tsetlin patterns. We highlight the fact that the character with
highest weight λ is expressed as a combinatorial
sum over basis vectors of a crystal of highest
weight λ + ρ.

Ice Models for Whittaker Coefficients
In this final section, we describe another combinatorial representation of the p-parts of Whittaker
coefficients. These can be described using square
ice, a particular example of a two-dimensional lattice model. We describe these in detail when n = 1;
that is, when the Whittaker coefficients at the
prime p are given in terms of Schur polynomials.
An ice model description for arbitrary covers is
presented in [6].
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Two-dimensional lattice models arise in statistical mechanics, where they can be used to
represent thin sheets of matter such as ice. Any
such model has a certain set of admissible configurations called states, and each state is assigned
a value known as a Boltzmann weight. A primary
goal is to understand the behavior of the partition
function of the model, the sum of the Boltzmann
weights over all states.10 Lattice models for which
the partition function may be explicitly evaluated
are called exactly solved and are of particular interest. See Baxter [1]. The study of ice models was
advanced by ideas of representation theory and
ultimately led to the discovery of quantum groups.
See Faddeev [11] for a history.
For the application to Whittaker functions,
a lattice model is given for any partition λ =
(λ1 , . . . , λr +1 ) having λr +1 = 0 as follows. Form a
rectangular array of lattice points with r + 1 rows
(numbered r + 1 to 1 from top to bottom) and
λ1 + r + 1 columns numbered 0 to λ1 + r from right
to left. Add vertical and horizontal edges from
each lattice point, so the points are embedded in
a rectangular array of line segments.
Each boundary edge of this configuration is
labeled with a fixed “spin” + or −. The left and
bottom edges are all assigned a + spin, and the
right edge spins are all −. The spins along the
top edges correspond to λ + ρ = (λ1 + r , λ2 +
r − 1, . . . , λr + 1, 0) as follows: place a − spin at
the top of a column numbered λi + (r + 1 − i)
for i ∈ [1, r + 1] and place a + spin above the
remaining columns. The figure in (17) illustrates
these boundary conditions associated with λ =
(2, 1, 0) so that λ + ρ = (4, 2, 0), our running
example.
4

(17)

3

2

1

0

3

3

3

3

3

2

2

2

2

2

1

1

1

1

1

The states of this model will be assignments
of spins to the internal edges, pictured with open
circles above. The only requirement on these spins
is that each vertex in the grid has adjacent spins
matching one of the six configurations in Figure
2 below: A model with this restriction is often
called a six-vertex model, or square ice.11 Given the
10

The term “partition function” should not be confused
with our earlier use of “partition” of a positive integer.
11
We may think of the vertices in the grid as oxygen
atoms,
  and the six possible choices of adjacent spins are
the 42 ways of arranging two nearby hydrogen atoms
on adjacent edges.
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Figure 2. Six-Vertex Ice Configurations

boundary conditions as above, (18) is one such
admissible filling (i.e., a state).
4

(18)

3

2

1

0

3

3

3

3

3

2

2

2

2

2

1

1

1

1

1

pictured in the crystal graph of Figure 1. This is no
accident. There is a bijection between vertices v of
the crystal Bλ+ρ having G1 (v) 6= 0 and states of the
model with boundary conditions corresponding to
λ + ρ as above. See [5] for details.
Hamel and King [13] evaluated the partition
function of an equivalent model and choice of
Boltzmann weights by means of tableaux combinatorics and showed that it exactly equals the
left-hand side of Tokuyama’s theorem. In [5], we
show that as long as the Boltzmann weights satisfy
a single algebraic relation (which includes the case
of Hamel and King), the resulting partition function may be given in terms of a Schur polynomial.
We also give a different approach to these results,
which we now sketch.
Let Sλ denote the set of states for the model
above with boundary conditions corresponding to
λ + ρ. Let Z(Sλ ) be the partition function of the
model with Boltzmann weights assigned according
to the table in (19). We prove in [5] that
Y
(tj zj + zi )sλ (z1 , . . . , zn ),
(20)
Z(Sλ ) =
i<j

To describe the Boltzmann weight for a state,
we first assign a weight to each of the six types
of vertices (which is allowed to vary depending on
the row in which it appears). Then the Boltzmann
weight of the state is the product of all weights of
vertices appearing in the grid. Summing the Boltzmann weight over all states with fixed boundary
conditions gives the partition function for the
model.
For example, choose weights for the vertices as
in (19),
(19)

Ice
Configuration
Weight

1

Ice
Configuration
Weight

i

i
ti zi

i
zi

i

zi (ti + 1)

(21)

1

i






Z




i
1

where the ti and zi are arbitrary parameters
corresponding to the row number i.12 Then the
Boltzmann weight of the state (18) is:



β
S

τ

θ

R
σ

T ρ
α









=Z 









β
τ

T

θ
R

S

σ
α

ρ




,




Setting t2 = t3 = −1/q, this is precisely equal
to G1 (v) q −hλ+ρ−wt(v),ρi z wt(v) , which appears in the
right-hand side of Theorem 2, where v is the vertex

for all choices of boundary spins ± for
α, β, σ , τ, θ, ρ. Here the R vertices have been
rotated by 45◦ for ease in drawing the diagram.
Note that both sides of this identity are sums
over all states resulting from choices of the three
internal edge spins indicated by empty circles
above.13 Baxter first employed the Yang-Baxter

12

13

t3 (1 + t3 )z33 · t2 z22 · z1 .

Note that these Boltzmann weights are not symmetric under the interchange of + and −, in contrast to
the “field-free” situation that is often considered in the
literature.
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where the right-hand side has already appeared in
the statement of Theorem 2. The
Q critical step of
the proof is to show that Z(Sλ ) i<j (tj zj + zi )−1 is
symmetric in the sense that it is unchanged if the
same permutation is applied to both (z1 , . . . , zr +1 )
and (t1 , . . . , tr +1 ). Once this is known, it is possible
to show that it is a polynomial in the zi and ti
and, by comparing degrees, that it is independent
of the ti ; finally, taking ti = −1, one may invoke
the Weyl character formula and conclude that it is
equal to the Schur polynomial.
In order to prove the desired symmetry property
we use an instance of the Yang-Baxter equation. In
the context of a lattice model, given three fixed sets
of weights R, S, and T , the Yang-Baxter equation
is the identity of partition functions

This may be reformulated algebraically by regarding
the Boltzmann weights R, S, T as giving endomorphisms
of V ⊗ V for an abstract two-dimensional vector space V .
See [5] for an exposition. Then the Yang-Baxter equation
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equation as a method for obtaining exactly solved
models.
In the application at hand, S and T are weights
given in (19) for two rows. It may be shown (cf.
[5]) that there exists a choice of weights R such
that the Yang-Baxter equation holds. Attach this
vertex between the S and T rows thus:

References
[1]
[2]

[3]

(22)
[4]
S

S

-→
T

S

S

T

T

R

T

[5]
[6]

This multiplies the partition function by a weight
of R, which happens to be one of the linear
factors in (20). Then applying the Yang-Baxter
equation several times, this R-vertex may be moved
rightward, leaving the partition function invariant.
Picking up from (22), this looks like:

[7]

[8]

[9]
T

-→

S

T

S

S

-→

R
S

T

T

R

[10]

Then discarding the R-vertex divides by another
Boltzmann weight of R, which is another one
of the linear factors in (20). Note that S and T
are interchanged, reflecting the symmetry of the
Schur function in (20) and leading to a proof of
that equation.
The Yang-Baxter equation can also be used
to directly establish the equivalence of the two
descriptions in Theorem 1 obtained from the
reduced decompositions (13) and (14) when n = 1.
See Chapter 19 of [3].
The Langlands program describes the role of
automorphic forms on reductive groups in number
theory. Automorphic forms on covering groups
have been used to prove cases of the Langlands
conjectures, but they themselves do not strictly fit
into its usual formulations. Studying automorphic
forms on covers reveals connections with crystals
and lattice models, which are mathematical objects
that first appeared in other contexts—quantum
groups and mathematical physics. The exploration
of these exciting connections is only beginning.

[11]
[12]

[13]

[14]

[15]

[16]
[17]

[18]
is the identity

[19]
R12 S13 T23 = T23 S13 R12 ,

where the notation Rij is the endomorphism of V ⊗ V ⊗
V in which R is applied to the ith and jth copies of V
and the identity map to the kth copy, where {i, j, k} =
{1, 2, 3}.

December 2011

R. J. Baxter, Exactly Solved Models in Statistical
Mechanics, Academic Press, London, 1982.
A. Berenstein and A. Zelevinsky, Tensor product
multiplicities, canonical bases and totally positive
varieties, Invent. Math 143 (2001), 77–128.
B. Brubaker, D. Bump, and S. Friedberg, Weyl
Group Multiple Dirichlet Series: Type A Combinatorial Theory, Annals of Mathematics Studies, Vol.
175, Princeton Univ. Press, Princeton, NJ, 2011.
, Weyl group multiple Dirichlet series, Eisenstein series and crystal bases, Annals of Math. 173
(2011), no. 2, 1081–1120.
, Schur polynomials and the Yang-Baxter
equation, Comm. Math. Physics, to appear.
B. Brubaker, D. Bump, G. Chinta, S. Friedberg,
and P. Gunnells, Metaplectic ice, preprint, 2010.
D. Bump, Automorphic Forms and Representations,
Cambridge Studies in Advanced Mathematics, Vol.
55, Cambridge University Press, Cambridge, 1997.
W. Casselman and J. Shalika, The unramified
principal series of p-adic groups. II. The Whittaker function, Compositio Math. 41 (1980), no. 2,
207–231.
G. Chinta and P. Gunnells, Constructing Weyl
group multiple Dirichlet series, J. Amer. Math. Soc.
23 (2010), 189–215.
G. Chinta and O. Offen, A metaplectic CasselmanShalika formula for GLr , preprint, 2009.
http://www.sci.ccny.cuny.edu/~chinta/
publ/mwf.pdf.
L. Faddeev, History and perspectives of quantum
groups, Milan J. Math. 74 (2006), 279–294.
S. Friedberg, Euler products and twisted Euler
products. In Automorphic Forms and the Langlands
Program (L. Ji, K. Liu, S.-T. Yau, and Z.-J. Zheng,
eds.), Advanced Lectures in Math, Vol. 9, 2010, 176–
198. Published jointly by International Press and
Higher Education Press of China.
A. M. Hamel and R. C. King, Bijective proofs
of shifted tableau and alternating sign matrix
identities, J. Algebraic Combin. 25 (2007), no. 4,
417–458.
J. Hong and S.-J. Kang, Introduction to Quantum Groups and Crystal Bases, Graduate Studies in
Mathematics, Vol. 42, AMS, Providence, RI, 2002.
M. Kashiwara, Crystalizing the q-analogue of universal enveloping algebras, Comm. Math. Phys. 133
(1990), no. 2, 249–260.
P. Littelmann, Cones, crystals, and patterns,
Transform. Groups 3 (1998), no. 2, 145–179.
I. G. Macdonald, Symmetric Functions and Hall
Polynomials, Oxford Mathematical Monographs,
The Clarendon Press, Oxford University Press, New
York, second edition, 1995. With contributions by
A. Zelevinsky, Oxford Science Publications.
T. Shintani, On an explicit formula for class-1
“Whittaker functions” on GLn over P -adic fields,
Proc. Japan Acad. 52 (1976), no. 4, 180–182.
T. Tokuyama, A generating function of strict
Gelfand patterns and some formulas on characters of general linear groups, J. Math. Soc. Japan 40
(1988), no. 4, 671–685.

Notices of the AMS

1571

Book Review

Putting the in
Biology: A Review of
The Mathematics
of Life
Reviewed by John Adam

The Mathematics of Life
Ian Stewart
Basic Books, 2010
US$27.99, 360 pages
ISBN: 978-0-465-02238-0
Charles Darwin’s 1859 work On the Origin of
Species contained no equations. But that does
not mean mathematics has no role to play in the
science of life; in fact, the field of biomathematics
is burgeoning and has been for several decades.
Ian Stewart’s new book does an admirable job of
unfolding the mathematics undergirding so much
of the research being carried out today in the many
fields that comprise the subject of biology. Stewart
sets the context by noting five great revolutions
that have changed the way scientists think about
life. These five revolutions are: (i) the microscope;
(ii) classification; (iii) evolution; (iv) genetics, and
(v) the structure of DNA. The sixth, Stewart says,
is well on its way. It is mathematics.
I’m ashamed to admit it, but I did not pass my
high school biology exam (in the UK it was called
the “Ordinary Level” exam, or “O” Level). Reading
Chapter 2 of the book (“Creatures Small and
Smaller”) brought back a lot of horrible memories
about, well, memorization, particularly the names
of all the components of a cell. Stewart does a
good job of describing material I should have
John Adam is professor of mathematics at Old Dominion
University. His email address is jadam@odu.edu.
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known then but never did, and much more. By my
standards at the very least, he knows and writes
about a great deal of biology. Some years ago I
was invited to give a talk about the philosophy
and methodology of mathematical modeling at a
conference on the topic of cancer biology. Most
of the talks following mine were about maps of
protein networks and pathways of gene expression
for various types of cancer; the subject seemed
(and is) incredibly intricate and complicated. I left
the meeting feeling quite discouraged about the
apparent mismatch between the kind of modeling
I had presented and the sheer complexity of
molecular pathways. So can mathematics bring
some structure to this complexity? Indeed it can.
The application of serious mathematics to biology began perhaps with the foundational work of
Sir Ronald Fisher, Sewell G. Wright (an American
geneticist), and John B. S. Haldane on theoretical
population genetics. Fisher’s seminal 1937 paper
[3], entitled “The wave of advance of advantageous genes”, laid the groundwork for much of
the interest in reaction-diffusion equations in later
decades. It is well worth reading for both historical
and mathematical reasons. Haldane, incidentally,
wrote the popular article about the problem of
scale, “On being the right size”. More recently,
William D. Hamilton, John Maynard Smith, and
others continued this line of investigation. Hamilton was a theoretical evolutionary biologist whose
work in the mid-1960s on the genetic evolution
of social behavior is widely referenced. He is

Notices of the AMS

Volume 58, Number 11

considered to be one of the forerunners of sociobiology, popularized by the American biologist
E. O. Wilson in 1975. Smith wrote many articles
and a book on the role of game theory in animal
evolution. Curiously, Stewart doesn’t refer much
to this early work (though he does mention the
game-theoretic contributions of Maynard Smith to
evolutionary biology) but concentrates on more
recent developments in the subject.
This is a review of Stewart’s book, but rather
than summarizing the material it contains or
commenting on the writing style (which is up to
his usual high standard, by the way), I shall take
some liberties with several topics in the book
by pursuing them in more detail. I shall do this
primarily by taking excursions into the literature
cited by Stewart in the extensive chapter notes at
the conclusion of the book but also by assembling
some of his comments about what modeling can
do and what it does not do. These are scattered
thoughout the book, but together they comprise
a unified account of the nature of a model and
would in my view be valuable for any biologist
wishing to work in the field of mathematical (as
opposed to statistical) modeling. I make the latter
point because at one time I gave a “grand rounds”
talk about modeling at a nearby medical school
(yes, it was pretty much the same talk as the
above-mentioned one). The audience apparently
stayed awake and was very polite, so much so that
I thought I had made something of a breakthrough
in their appreciation of the topic, until an MD
researcher came up to me and suggested that I
could help him analyze statistically all the data he
had recently acquired….
The starting point for my first foray into the
recently known is Chapter 4 (“Florally Finding
Fibonacci”). To foreshadow the collection of comments about modeling, I note that in this chapter
Stewart makes an important distinction between
descriptive and explanatory models in connection with “the strange numerology of the plant
kingdom”, namely phyllotaxis—the arrangement
of plant organs such as leaves, petals, branches,
bracts, scales, and florets [5], [6], [12]. Collectively these are called primordia in their infancy
stage. The connection of such patterns with the
golden ratio, the golden angle, and the Fibonacci
sequence is probably the best-known occurrence
of a mathematical pattern in nature (at least, in
my experience). Scattered throughout the book
are references to this important distinction, including many examples of such models and our
reasonable expectations arising from them. Thus,
in connection with mathematical biology in early
Victorian times, such as it was, he points out that
the numerical patterns in plants were described in
considerable detail—but that was as far as it went.
Explanations (or at least explanatory models) for
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This diagram from [2] shows the steady divergences
φ (φ > 0) obtained as a function of G for two energy
(−d/l) with l = 0.1
profiles 1/d 3 (triangles) and exp(−d/l)
(squares). The solid line shows a diagram obtained
using the geometrical condition. Inset: Detail of a
transition. (Figure reprinted with permission from S.
Douady and Y. Couder, “Phyllotaxis as a physical
self-organized growth process”, Phys. Rev. Lett. Copyright
1992 by the American Physical Society. Readers may view,
browse, and/or download material for temporary copying
purposes only, provided that these uses are for
noncommercial personal purposes. Except as provided by
law, this material may not be further reproduced,
distributed, transmitted, modified, adapted, performed,
displayed, published, or sold in whole or part, without prior
written permission from the Amer. Phys. Soc.)

these patterns would have to wait many decades,
as we shall see.
In the simplest case, primordia are formed near
the apex of the plant—the tip of the growing
center—and move outward. The spiral resulting
from connecting chronologically successive primordia is called the genetic (or generative) spiral,
but this is not noticed when looking at a sunflower head, for example. There appear instead
two conspicuous sets of intersecting spirals called
parastichies (sounding rather like it should be the
name of a Scottish pub). One set runs clockwise
and the other counterclockwise, and the number
of spirals in each set are, in the vast majority
of cases, consecutive terms in the Fibonacci sequence. Thus a fairly large sunflower head might
have fifty-five clockwise spirals and thirty-four
counterclockwise; a smaller head might contain
thirty-four and twenty-one, respectively. But all is
not lost for the genetic spiral, despite its illusory
ostentatious cousins: the so-called divergence angles (relative to the apex) between two successive
primordia on this spiral are close to the golden
angle of 2π /(1 + Φ) radians, or ≈ 137.5◦ . Indeed,
the sequence 2π /(1 + nΦ), n = 1, 2, 3, generates
the divergence angles for what is sometimes called
first, second, and third phyllotaxis [13]. The latter two are approximately 99.502◦ and 77.955◦ ,
respectively.
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In 1992 a fascinating paper was published in
the Physical Review Letters [2], and its findings
significantly invigorated, even galvanized, the
phyllotaxis research community. The authors,
Stéphane Douady and Yves Couder, were able
to obtain phyllotactic patterns, previously
only observed in botany, in both a physics
laboratory experiment and a numerical simulation. They showed, in effect, that the patterns arise
from self-organization in an iterative process;
they were studying a dynamical system.
The experimental arrangement was as follows.
Identical mutually repelling drops of a magnetic
fluid (a “ferrofluid”) were dropped periodically
(with adjustable period T ) at a given radius R0
from the center of a plane surface. By means of a
radial gradient of the imposed vertical magnetic
field, the drops were radially advected away from
the center with speed V0 . The results were characterized by a single dimensionless parameter,
G = V0 T /R0 . The speed was adjusted by varying
the magnetic field gradient. As drop after drop fell,
spiral patterns developed under the combined influence of radial advection and mutual repulsion.
This became particularly evident as the drops fell
more frequently (i.e., as G decreased). The numerical simulations were designed to mimic the
experimental setup, and this time the repulsive
forces between particles were varied. The “repulsive energy” laws used were, as stated in the paper,
1/d, 1/d 3 , and exp (−d/l), where d was the interparticle distance; the results were all qualitatively
the same.
Both the experiment and the simulation yielded
similar results. They found that as G was decreased, the spiral pattern underwent transitions—
symmetry-breaking bifurcations—from parastichy
numbers (i, j) to (j, i + j). For each pair of initial
conditions, the simulation produced curves α (G)
that converged for G = 0 toward the corresponding divergence angle (note that I am using α where
Douady-Couder used φ). The primary curve corresponded to the golden angle of 137.508◦ , but
another converged to the Lucas angle 99.502◦ , one
to 77.955◦ , and some to angles not mentioned
above. The ordering is interpreted as the system’s
tendency to avoid rational organization, leading
to a convergence toward (primarily) the golden
number and hence the toward the golden angle.
Jean [5] makes the following interesting comment:
This experiment shows that a
hypothesis for the physiological
process of the interaction of the
primordia is not necessary, and
that the various patterns do not
seem to be directly encoded in
genes. The existence of the patterns seems …to transcend the
degrees of botany…This is also
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the conclusion to which Levitov
(1991b) [8] arrives. His study of
the “phyllotaxis” of flux lattices in
layered semiconductors concerns
a physical system quite unrelated
to botany, yet it gives rise to
structures very similar to those
known in phyllotaxis.
The literature that exists on the topic of phyllotaxis is immense, and while the vast majority
(perhaps as much as 98%) of known occurrences
in nature involve rational approximations to the
golden angle [5], there are exceptions. (In his book
Introduction to Geometry, H. S. M. Coxeter referred
to these occurrences as a “fascinatingly prevalent tendency”.) A divergence angle of ≈ 99.5◦ is
not extremely rare, as the above percentage indicates; this is associated with the Lucas sequence
1,3,4,7,11,18,…, satisfying the same difference
equation as the Fibonacci sequence. Indeed, one
can define the generalized Fibonacci numbers as
Gp,q (n)

=

Gp,q (n − 1) + Gp,q (n − 2),

Gp,q (1)

=

p; Gp,q (2) = q.

The Binet solution for this difference equation is
[9]
1
Gp,q (n) = √
5
o
h
nh
n−1 i
n i
n
(q − p) ,
p + Φn−1 − −φ
Φ − −φ
√ 
where
√ Φ = 1 + 5 /2 ≈ 1.618 and −φ =
1 − 5 /2 ≈ −0.618 are the roots of the quadratic equation x2 − x − 1 = 0. It is readily seen
that
Gp,q (n) = pFn−2 + qFn−1 .
There is a fascinating connection with Farey
numbers here. (The Farey series of order N, F (N) ,
is the ascending series of irreducible fractions in
(0, 1) whose denominators do not exceed N.) In
[9] Sy-Sang Liaw proved the following theorem and
used it to determine the divergence angle of any
pattern with a parastichy pair:
Ga,a+b (n−1)/Gp,q (n) and Ga,a+b (n)/Gp,q (n + 1)
are two consecutive Farey numbers in F (N) for
Gp,q (n + 1) ≤ N ≤ Gp,q (n + 2) if and only if p/q
and b/a are consecutive in F (M) for max (q, a) ≤
M ≤ q + a.
He then established for parastichy pair [p, q]
that the divergence angle is
Ga,a+b (n)
Gp,q (n + 1)
a + bφ
aFn−2 + (a + b) Fn−1
= lim
=
.
n→∞
pFn−1 + qFn
q + pφ

α = lim

n→∞

The proof of the theorem requires that |pa − qb| =
1. Since p and q are usually small integers, a and b
(and hence α) are readily found. Thus for [1, 1] and
[1, 2] , α ≈ 137.508◦ ; for [1, 3] , α ≈ 99.502◦ ; for
[1, 4] , α ≈ 77.955◦ ; and for [2, 5] , α ≈ 151.136◦ .
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Liaw was also able to reproduce the patterns of
spiral phyllotaxis via a numerical simulation (for
other aspects of the research inspired by the
Douady/Couder paper, see [4], [7], [8], [13]). A
very comprehensive site for all things Fibonacci is
that developed by Ron Knott at the University of
Surrey, UK: http://www.maths.surrey.ac.uk/
hosted-sites/R.Knott/Fibonacci/.
In the above models, primordia are represented
experimentally as floating droplets and numerically as discrete point-like objects. By contrast a
“continuum” model enables mechanical forces to
be distributed in a continuous manner over a surface. The subject of elasticity theory then becomes
of prime importance in answering the question,
How do surfaces deform under spatially and temporally varying forces? In 2004 two University
of Arizona mathematicians, Patrick Shipman and
Alan Newell [15], sought to use elasticity theory
to see if they could reproduce phyllotaxis as surface deformations arising from a minimum of the
strain energy buckling pattern on a compressed
shell (thus mimicking the plant’s growing tip).
They showed that the strain energy is minimized
by the superimposition of certain triads of wave
patterns. They write, “We reproduce a wide spectrum of plant patterns, all with the divergence
angles observed in nature, and show how the
occurrences of Fibonacci-like sequences and the
golden angle are natural consequences.”
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Thus there was indeed a pitchfork bifurcation
of sorts from the nineteenth-century descriptive
models to explanations based on dynamical systems and mechanochemical models. As Stewart
points out, “there is a complex set of feedback loops between biochemistry and mechanics, mechanics and geometry, and geometry and
biochemistry…undreamt of in Victorian times.”
My next foray into the book commences with
Stewart’s fourteenth chapter (“Lizard Games”).
Like most of the others, it contains much fascinating discussion. In particular, he highlights some
important work on models of speciation. To set
the scene, note that as early as 1952, the seminal paper on pattern formation by Alan Turing
[17] demonstrated that the dynamics of so-called
reaction-diffusion systems can be very sensitive to
spatial inhomogeneities. The importance of spatial inhomogeneities has also become increasingly
apparent in theoretical ecology; in particular, what
are the effects of crowding on pattern formation?
In a paper published in the Brazilian Journal of
Physics [1] (see also [14]), a research group analyzed this question with a view to understanding
the role of competition in the process of demes
formation (and ultimately more about genetic diversity and speciation). In biology, a deme is a
term for a local population of organisms of one
species that actively interbreed with one another
and share a distinct gene pool. When demes are
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isolated for a very long time, it is thought that
they can become distinct subspecies or species.
Crowding was modeled by decreasing the birth
rate at large population densities with three different types of “crowding functions”, and they also
investigated how the sharpness of the boundaries
of the local territories for competition and mating
affected the resulting patterns. The choices of (per
capita) crowding functions were logistic, exponential, and Gaussian. For computational convenience
they considered space to be discrete, with the population located in a square lattice with periodic
boundary conditions and iteratively solved for the
local population on each site at time t + 1 in terms
of its population at time t. The stability of spatially independent solutions was first investigated,
followed by the stability of small spatial perturbations. The subsequent analysis is very interesting;
in particular, the polylogarithm function
Lis (z) =

∞
X
zk
ks
k=1

(a generalization of the Riemann zeta function)
with s = 2 makes several appearances. But tempting as it is, it would take us too far afield to go
there. The authors concluded that of the three
crowding functions chosen, the logistic leads to
the most rapid deme formation and is also the
most robust against changes in the smoothness of
territory boundaries. Nevertheless, if the boundary
becomes too “fuzzy”, then even this choice cannot
guarantee that such spatially isolated groups will
spontaneously form.
There is much to note in this chapter, including a
fascinating discussion of speciation as an example
of symmetry breaking and the onset of instability. Indeed, Stewart notes that symmetry breaking
“provides a very general mechanism for the formation of nature’s patterns. Those patterns are the
explicit realizations, in specific physical systems,
of the abstract symmetries that are implicit in
the laws that describe those systems.” But I love
the “kicker”: “Multiple solutions open the door to
symmetry breaking. What shoves the mathematics
through that door is instability” (p. 205).
As a further aside to this chapter, I was intrigued
by Figure 59, which shows a Stewart-generated
scatterplot for beak size versus wingspan in a
group of birds. The figure shows two clusters and
an outlier; Stewart uses this to introduce us to
cluster analysis. Years ago I encountered a similar
situation in connection with a pattern-recognition
algorithm. The question that arose was, Given
such a scatterplot, is there a preferred direction
along which the data sets will be best separated?
In principle, at least, the higher the dimension of
the space, the more opportunity there will be for
selective directional viewing. A major problem of
medical diagnosis is that of pattern recognition
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and subsequent classification; at the simplest level,
that of distinguishing between two pattern sets.
More than two decades ago, oncologist William H.
Wolberg and mathematician Olvi L. Mangasarian
published a paper on the application of a multisurface method (MSM ) of pattern recognition to
breast cancer diagnosis [10], [11], [18]. Fundamental to MSM is the role of linear programming as the
key algorithm for generating data-separating (hyper) planes. The authors used these hyperplanes
iteratively to construct a piecewise linear surface
that separated benign B from malignant M cases
(the “training set”) in a breast cancer study. The
surface thus constructed classified points into (in
this instance) two subspaces denoted by B and M.
In general, the convex hulls of the sets B and M intersect, so the idea is to construct a pair of parallel
planes that are as “close” to each other as possible,
such that only the region between them contains
points from both subspaces. The “outer” regions
are eliminated from the method, and the process
is repeated on the remaining interior points with a
new set of parallel hyperplanes. In this way an ordered finite set of parallel hyperplanes eventually
separates the two data sets. This set then constitutes a piecewise linear discriminant function that
completely separates the given training set. That
function is then used to predict whether or not a
new data point is benign or malignant, depending
on which side of the ordered half-space it is found
on. Given the success of the technique described
in [10], [11], it appeared that this technique could
be a valuable tool in cancer diagnosis.
Chapter 15 is called “Networking Opportunities”. Efficient transport networks are crucial (and
hence ubiquitous) in social and biological systems.
In modern society, it is deemed imperative to
have a multidimensional infrastructure designed
to move people, resources, and information while
optimizing efficiency and cost in some measurable way. And if one does not have a Facebook
account, one is often considered to be “beyond
the pale”, especially by students. (The answer may
be to have an account with no friends specified.)
However, the large but single-celled slime mold organism Physarum polycephalum makes LinkedIn
and Facebook look like amateurs in the game
of networking, social or otherwise. It forages for
patchily distributed food sources by means of a
tubular network (behind a “foraging” boundary)
linking the discovered food sources. By so doing,
it can find the shortest distance through a maze
and connect different arrays of food sources efficiently, yet with low total length and short average
distance between pairs of food sources. According
to an article in the journal Science [16], it does
all this with a high degree of “fault tolerance”
to accidental disconnection. One is tempted to
respond to this impressive résumé by shouting
“It’s a bird, it’s a plane, it’s P. polycephalum!”
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The team of Japanese researchers studied how
P. polycephalum would “behave” when confronted
with a laboratory arrangement that placed food
sources at spots representing the geographical
distribution of cities in the Greater Tokyo area
and compared the results with the actual rail network in that region of Japan. What occurred was
quite remarkable. They found that the Physarum
network exhibited a structure similar to that of
the rail network (in terms of the above-mentioned
characteristics), but it accomplished it through
self-organization without a “control center” (or,
indeed, explicit global information). It did this
by selective reinforcement of preferred routes and
removal of redundant connections. On the basis of
these results the authors developed a mathematical model to reproduce the observed behavior.
They used the theory of Hagen-Poiseuille fluid
flow to model the flux of protoplasm through the
tubes. They suggest that such biologically inspired
models can produce solutions with properties at
least as good as many existing infrastructure
networks (including remote sensor arrays and
wireless networks).
Here is a compilation of some statements
Stewart makes about mathematical models and
modeling. This list is probably not exhaustive,
and they are scattered throughout the book, so it
seemed sensible to gather them all into an itemized list here. I have annotated them with some
reflections of my own; I hope the author won’t
mind.
(i) “Mathematical models will apply within some
range of validity, but it’s not sensible to expect them
to apply everywhere” (p. 55).
(ii) “Mathematical models [as opposed to the limitations of verbal descriptions] …clarify the concepts, the assumptions and the relations between
them. That is what models are for ” (p. 234). A
model that tries to explain everything about a
phenomenon would be as complicated as the phenomenon itself and would, as René Thom has said,
explain nothing.
(iii) “Science is seldom about direct observation:
it is nearly always about indirect inference” (p.
221). If a murder is committed when no one apart
from the victim and the murderer are present,
relatively few people doubt the conclusion of the
inferential process if it is carried out properly (except possibly the family and friends of the above
parties.) The all-too-common and somewhat specious argument that “we weren’t there, how can
we possibly know what happened?”, when applied
to subjects such as evolutionary biology, paleontology, and cosmology, represents a remarkably
low and narrow view of the nature of science. In
connection with models of the 2001 outbreak of
foot-and-mouth disease on British farms, Stewart
again reminds us that:
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(iv) “Even in the physical sciences, models mimic
reality, they never represent it exactly…. It is pointless to expect a model of a biological system to do
better ” (p. 273). In essence he is saying that different models of a phenomenon, each focusing
on a different aspect of the problem, when combined, can provide complementary levels of both
description and explanation.
(v) “What counts is what the model predicts, not
what it leaves out ” (p. 318). In other words, the
value of any given model is not how consistent
it is with existing data (important though that is)
but its predictive capability.
There are also sections in the book that have
both philosophical and logical implications for
some of the more extreme “intelligent design”
hypotheses (including the confusion of “necessity”
with “sufficiency”), but finding these is left as an
exercise for the interested reader!
I enjoyed the opportunity to read this book.
I did find Chapters 7 and 8 to be a little dry,
but that is not a reflection on the author’s generally easy-going style; it is more a commentary
about my genetic predisposition to struggle with
genetics and taxonomy (though my high school
experience with biology didn’t help). I was also
disappointed that there was nothing about modeling tumor growth and wound healing in the book.
The nearest Stewart comes to this, in a mathematical sense at least, is in Chapter 13 (“Spots
and Stripes”), though some of the researchers
who have made significant contributions to these
areas are also mentioned in Chapter 15 (in connection with certain patterns observed in insects,
nematode worms, chickens, and frogs). There is
obviously much in the book that I have not even
touched upon. It would make a wonderful topic
for a graduate discussion group. Thankfully, the
role of mathematics in biology is becoming more
and more appreciated (though I know of some
holdouts). Almost a decade ago a colleague in biology and I team-taught a course in mathematical
ecology (using Elements of Mathematical Ecology
by Mark Kot). It was open to mathematics students
for undergraduate credit and to graduate biology
students for graduate credit. The class consisted
of fourteen mathematics and zero biology students! Those days are long gone (I hope). I would
suggest that anyone pressed for time would do
well to read Chapter 1 of the book (“Mathematics
and Biology”), especially pages 9–12. And then
read the rest of it.
I’ll end with a final quote from the author: “The
complexity of biological systems, often presented
as an insuperable obstacle to any mathematical
analysis, actually represents a major opportunity”
(p. 274). For whom? For biology, mathematics,
biologists, and mathematicians. This is Stewart’s
sixth revolution.
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Research topic:
Geometric
Group Theory
Education Theme:
Making Mathematical
Connections

A three-week summer program for
graduate students
undergraduate students
mathematics researchers
undergraduate faculty
secondary school teachers
math education researchers

IAS/Park City Mathematics Institute (PCMI)
July 1 – 21, 2012 ~ Park City, Utah
Organizers: Mladen Bestvina, University of Utah; Michah
Sageev, Technion – Israel Institute of Technology; and Karen
Vogtmann, Cornell University
Graduate Summer School Lecturers: Mladen Bestvina,
University of Utah; Emmanuel Breuillard, Université Paris-Sud;
Pierre-Emmanuel Caprace, Université Catholique de Louvain;
Tsachik Gelander, Hebrew University of Jerusalem; Vincent
Guirardel, Université de Rennes; Michael Kapovich, University of
California Davis; Dave Morris, University of Lethbridge; Michah
Sageev, Technion – Israel Institute of Technology; and Amie
Wilkinson, Northwestern University
Clay Senior Scholars in Residence: Alex Lubotzky, Hebrew
University of Jerusalem; William Thurston, Cornell University
Other Organizers: Undergraduate Summer School and
Undergraduate Faculty Program: Aaron Bertram, University of
Utah. Secondary School Teachers Program: Gail Burrill, Michigan
State University; Carol Hattan, Skyview High School, Vancouver,
WA; and James King, University of Washington

Applications: pcmi.ias.edu
Deadline: January 31, 2012
IAS/Park City Mathematics Institute
Institute for Advanced Study, Princeton, NJ 08540
Financial Support Available

Founded in 1911, The University of Hong Kong is committed to the highest international standards
of excellence in teaching and research, and has been at the international forefront of academic
scholarship for many years. The University has a comprehensive range of study programmes
and research disciplines spread across 10 faculties and about 100 sub-divisions of studies and
learning. There are over 23,400 undergraduate and postgraduate students coming from 50
countries, and more than 1,200 members of academic and academic-related staff.

Tenure-Track Associate Professor/Assistant Professor in
the Department of Statistics and Actuarial Science and the
Department of Mathematics
(Ref.: 201100811)
Applications are invited for appointment as Associate Professor/Assistant Professor in the
Department of Statistics and Actuarial Science and the Department of Mathematics, from January
1, 2012 or as soon as possible thereafter. The post will initially be made on a three-year term.
Appointment with tenure will be considered during the second three-year contract. This is a
joint appointment of the above two Departments.
Applicants should possess a Ph.D. degree or equivalent. Those whose research lies in the
broad area of theoretical/applied probability, stochastic analysis, or mathematical finance will be
considered. For enquiries on the existing research activities and the specific job requirements,
please write to Professor W.K. Li, Head of the Department of Statistics and Actuarial Sciences
(e-mail: hrntlwk@hku.hk).
Applicants should indicate clearly the reference number and which level they wish to be
considered for.
A globally competitive remuneration package commensurate with the appointee’s qualifications
and experience will be offered. At current rates, salaries tax does not exceed 15% of gross
income. The appointment will attract a contract-end gratuity and University contribution to a
retirement benefits scheme, totalling up to 15% of basic salary, as well as leave, and medical/
dental benefits. Housing benefits will be provided as applicable.
Applicants are requested to apply on-line at https://jobs.hku.hk. Please also upload a C.V. with
a detailed publication list, a research plan, and a statement on teaching philosophy via the
on-line application system. Review of applications will start from January 31, 2012 and will
continue until the post is filled. Candidates who are not contacted within 3 months of the
closing date may consider their applications unsuccessful.
The University is an equal opportunity employer and is committed to a No-Smoking Policy
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New books published by the

20% discount for individual members
of the European, American, Australian and
Canadian Mathematical Societies!

Kenji Nakanishi (Kyoto University, Japan) and Wilhelm Schlag (University of Chicago, USA)
Invariant Manifolds and Dispersive Hamiltonian Evolution Equations (Zurich Lectures in Advanced Mathematics)
ISBN 978-3-03719-095-1. 2011. 258 pages. Softcover. 17 cm x 24 cm. $48.00
This monograph is based on recent research by the authors and the proofs rely on an interplay between the variational structure of the ground states on
the one hand, and the nonlinear hyperbolic dynamics near these states on the other hand. A key element in the proof is a virial-type argument excluding
almost homoclinic orbits originating near the ground states, and returning to them, possibly after a long excursion.
These lectures are suitable for graduate students and researchers in partial differential equations and mathematical physics. For the cubic Klein–Gordon
equation in three dimensions all details are provided, including the derivation of Strichartz estimates for the free equation.
Claudio Carmeli (University of Genova, Italy), Lauren Caston (RAND Corporation, Santa Monica, CA, USA) and Rita Fioresi (University of Bologna, Italy)
Mathematical Foundations of Supersymmetry (EMS Series of Lectures in Mathematics)
ISBN 978-3-03719-097-7. 2011. 300 pages. Softcover.17 cm x 24 cm. $58.00
Supersymmetry is a highly active area of considerable interest among physicists and mathematicians. It is not only fascinating in its own right, but there is
also indication that it plays a fundamental role in the physics of elementary particles and gravitation. The purpose of the book is to lay down the foundations
of the subject, providing the reader with a comprehensive introduction to the language and techniques, with a special attention to giving detailed proofs
and many clarifying examples. It is aimed ideally at a second year graduate student. After the ﬁrst three introductory chapters, the text divides into two parts:
the theory of smooth supermanifolds and Lie supergroups, including the Frobenius theorem, and the theory of algebraic superschemes and supergroups.
Damien Calaque (ETH Zurich, Switzerland) and Carlo A. Rossi (Max Planck Institute for Mathematics, Bonn, Germany)
Lectures on Duﬂo Isomorphisms in Lie Algebra and Complex Geometry (EMS Series of Lectures in Mathematics)
ISBN 978-3-03719-096-8. 2011. 114 pages. Softcover. 17 cm x 24 cm. $32.00
Duﬂo isomorphism ﬁrst appeared in Lie theory and representation theory. It is an isomorphism between invariant polynomials of a Lie algebra and the
center of its universal enveloping algebra, generalizing the pioneering work of Harish-Chandra on semi-simple Lie algebras. Later on, Duﬂo’s result was
refound by Kontsevich in the framework of deformation quantization, who also observed that there is a similar isomorphism between Dolbeault cohomology of holomorphic polyvector ﬁelds on a complex manifold and its Hochschild cohomology. The present book, which arose from a series of lectures by the
ﬁrst author at ETH, derives these two isomorphisms from a Duﬂo-type result for Q-manifolds. All notions mentioned above are introduced and explained.
Ronald Brown (Bangor University, UK), Philip J. Higgins (Durham University, UK) and Rafael Sivera (Universitat de València, Spain)
Nonabelian Algebraic Topology. Filtered Spaces, Crossed Complexes, Cubical Homotopy Groupoids (EMS Tracts in Mathematics Vol. 15)
ISBN 978-3-03719-083-8. 2011. 703 pages. Hardcover. 17.0 cm x 24.0 cm. $118.00
The main theme of this book is that the use of ﬁltered spaces rather than just topological spaces allows the development of basic algebraic topology in
terms of higher homotopy groupoids; these algebraic structures better reﬂect the geometry of subdivision and composition than those commonly in use.
Exploration of these uses of higher dimensional versions of groupoids has been largely the work of the ﬁrst two authors since the mid 1960s.
The structure of the book is intended to make it useful to a wide class of students and researchers for learning and evaluating these methods, primarily in
algebraic topology but also in higher category theory and its applications in analogous areas of mathematics, physics and computer science.
Marek Jarnicki (Jagiellonian University, Kraków, Poland) and Peter Pﬂug (University of Oldenburg, Germany)
Separately Analytic Functions (EMS Tracts in Mathematics Vol. 16)
ISBN 978-3-03719-098-2. 2011. 306 pages. Hardcover. 17 cm x 24 cm. $78.00
The story of separately holomorphic functions began about 100 years ago. During the second half of the 19th century, it became known that a separately
continuous function is not necessarily continuous as a function of all variables. At the beginning of the 20th century, the study of separately holomorphic
functions started due to the fundamental work of Osgood and Hartogs.
This book provides the ﬁrst self-contained and complete presentation of the study of separately holomorphic functions, starting from its birth up to current
research. Most of the results presented have never been published before in book form.
Jacqueline Stedall (University of Oxford, UK)
From Cardano’s great art to Lagrange’s reﬂections: ﬁlling a gap in the history of algebra (Heritage of European Mathematics)
ISBN 978-3-03719-092-0. 2011. 236 pages. Hardcover. 17.0 cm x 24.0 cm. $88.00
This book is an exploration of a claim made by Lagrange in the autumn of 1771 as he embarked upon his lengthy ‘Réﬂexions sur la résolution algébrique
des équations’: that there had been few advances in the algebraic solution of equations since the time of Cardano in the mid sixteenth century. That
opinion has been shared by many later historians. The present study attempts to redress that view and to examine the intertwined developments in the
theory of equations from Cardano to Lagrange. A similar historical exploration led Lagrange himself to insights that were to transform the entire nature
and scope of algebra.
Peter M. Neumann (The Queen’s College, Oxford, UK)
The mathematical writings of Évariste Galois (Heritage of European Mathematics)
ISBN 978-3-03719-104-0. 2011. 422 pages. Hardcover. 17.0 cm x 24.0 cm. $98.00
Although Évariste Galois famously died in 1832 at the age of twenty, his ideas, when they were published 14 years later, changed the course of algebra. He
invented what is now called Galois Theory, the modern form of what was classically the Theory of Equations. For that purpose, and in particular to formulate
a precise condition for solubility of equations by radicals, he also invented groups and began investigating their theory. The present work contains English
translations of almost all the Galois material alongside a new transcription of the original French.
European Mathematical Society Publishing House
orders@ems-ph.org | www.ems-ph.org

Orders from the Americas:
American Mathematical Society | www.ams.org/bookstore | cust-serv@ams.org

Book Review

Proof and Other
Dilemmas:
Mathematics and
Philosophy
Reviewed by Jeremy Avigad

Proof and Other Dilemmas: Mathematics and
Philosophy
Edited by Bonnie Gold and Roger A. Simons
Mathematical Association of America, 2008
US$55.95, 320 pages
ISBN-13: 978-0-88385-567-6
We mathematicians are curious people, in both
senses of the word. Whether we are writing up
results or talking shop with a colleague over beer,
our language is utterly opaque to our nonmathematical friends, even the most intelligent and well
educated among them. Nor can these friends appreciate the visceral pleasure we experience when
we see the effects of a clever definition play out
in a crisp, well-engineered proof. We are keenly
aware that what we do is both wonderful and
strange. And so we often reflect on what we do
and wonder: What sorts of things are these exotic
abstractions that govern our lives so thoroughly?
Are we making proper use of them—or, perhaps,
are they making proper use of us?
Such curiosity has a venerable tradition. Plato
and Aristotle sought to understand the nature
Jeremy Avigad is professor of philosophy and mathematical sciences at Carnegie Mellon University. His email
address is avigad@cmu.edu.

1580

of abstract mathematical objects and the methods by which we come to know their properties. That agenda is still central to two of the
main branches of the western philosophical tradition: metaphysics (or ontology) aims to give an
overarching account of the sorts of things that
make up the world and the relationships between them; and epistemology is the general study
of knowledge and reliable ways of obtaining it.
Rocks, governments, numbers, and beliefs are all
things, but they are very different sorts of things.
Metaphysics tries to explain exactly what sorts of
things they are and how they interact; epistemology tries to explain how we come to know about
them.
Throughout the centuries, there has been considerable interaction between philosophy and
mathematics, with no sharp line dividing the
two. René Descartes encouraged a fundamental
mathematization of the sciences and laid the
philosophical groundwork to support it, thereby
launching modern science and modern philosophy in one fell swoop. In his time, Leibniz
was best known for metaphysical views that
he derived from his unpublished work in logic.
Seventeenth-century scientists were known as natural philosophers; Newton’s theory of gravitation,
positing action at a distance, upended Boyle’s
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mechanical philosophy; and early modern philosophy, and philosophy ever since, has had to deal
with the problem of how, and to what extent, mathematical models can explain physical phenomena.
Statistics emerged as a response to skeptical concerns raised by the philosopher David Hume as to
how we draw reliable conclusions from regularities
that we observe. Laplace’s Essai philosophique sur
la probabilités, a philosophical exploration of the
nature of probability, served as an introduction
to his monumental mathematical work, Théorie
analytique des probabilités.
In these examples, the influence runs in both
directions, with mathematical and scientific advances informing philosophical work, and the
converse. Riemann’s revolutionary Habilitation
lecture of 1854, Über die Hypothesen welche der
Geometrie zu Grunde liegen (“On the hypotheses that lie at the foundations of geometry”),
was influenced by his reading of the neo-Kantian
philosopher Herbart. Gottlob Frege, the founder
of analytic philosophy, was a professor of mathematics in Jena who wrote his doctoral dissertation
on the representation of ideal elements in projective geometry. Late nineteenth-century mathematical developments, which came to a head in
the early twentieth-century crisis of foundations,
provoked strong reactions from all the leading
figures in mathematics: Dedekind, Kronecker, Cantor, Hilbert, Poincaré, Hadamard, Borel, Lebesgue,
Brouwer, Weyl, and von Neumann all weighed
in on the sweeping changes that were taking
place, drawing on fundamentally philosophical
positions to support their views. Bertrand Russell and G. H. Hardy exchanged letters on logic,
set theory, and the foundations of mathematics.
F. P. Ramsey’s contributions to combinatorics,
probability, and economics played a part in his
philosophical theories of knowledge, rationality,
and the foundations of mathematics. Alan Turing was an active participant in Wittgenstein’s
1939 lectures on the foundations of mathematics
and brought his theory of computability to bear
on problems in the philosophy of mind and the
foundations of mathematics.
These stories, however, now seem quaint, evoking reminiscences of an intellectual climate that
is now long gone. Most contemporary mathematicians have no interest in academic philosophy
journals, in which the jargon and technical discussion renders contemporary debates inaccessible
to them. The disciplinary specialization cuts both
ways: cutting-edge mathematical developments
are equally inaccessible to working philosophers,
who tend to retreat to more familiar ground.
The unfortunate result is that the channels of
communication between the mathematical and
philosophical communities have run dry.
Proof and Other Dilemmas: Mathematics and
Philosophy aims to change that. Bonnie Gold
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and Roger Simons, mathematicians at Monmouth
University and Rhode Island College, respectively,
have gathered essays by philosophers and mathematicians alike and have woven them together
with copious editorial notes and a thoughtful
introduction. What started as a sabbatical project
for Gold grew into a three-year effort that seems
to have involved no small amount of coaxing and
encouragement on their part. The result reflects
their patent appreciation of the mathematical and
philosophical traditions and a sincere interest in
bringing them closer together.
The book consists of four sections. The first,
“Proof and How It Is Changing”, opens with an
engaging article by Michael Detlefsen, “Proof: Its
nature and significance”. Detlefsen addresses a
range of topics, including the role of proof,
the role of empirical methods in mathematics,
the role of formalization, and questions as to
whether computer-assisted proofs and diagrammatic proofs can play a justificatory role. He
marshals a rich historical context, for example,
to fill out the distinction between methods of
discovery and methods of justification. In the next
essay, Jonathan Borwein, a leading figure in the
burgeoning field of experimental mathematics,
takes the issue of empirical methods head on. He
provides a view from the trenches, surveying a
number of striking uses of computational methods in discovering and confirming mathematical
assertions. Without repudiating the distinction between discovery and justification, or that between
computational evidence and conventional proof,
his examples make it clear that experimental
methods can provide important forms of insight
and understanding. Joseph Auslander rounds out
the section with a thoughtful reflection on conventional mathematical proofs and what we gain from
them. Bolstered by concrete examples, Auslander
argues that although proofs do serve to certify
their results, the nature of this certification is more
complex than is commonly acknowledged and that
they serve other purposes as well, such as providing mathematical explanations and supporting
exploration.
The second section is titled “Social Constructivist Views of Mathematics”. As portrayed in this
collection, social constructivism is the view that
mathematical objects are created by, and in some
sense dependent on, mathematical communities.
Now, few will deny that social, economic, and
political forces have shaped the development of
mathematics and that it is important to understand how such forces influence mathematical
thought. At issue, rather, is the extent to which
this should play a part in the metaphysical story.
The three essays in this section represent a range
of responses. In “When is a problem solved?”
Philip J. Davis generally steers clear of ontology

Notices of the AMS

1581

while he explores the nature of mathematical problems and the ways and senses in which we take
them to be solved. Reuben Hersh is more insistent that social aspects of mathematical practices
be incorporated into our account of mathematical objects, because, he argues, this will draw our
attention to important aspects of mathematics. Julian Cole, a young philosopher, focuses instead on
conventional metaphysical questions. Social constructivism seems to commit one to saying that
there were no numbers while dinosaurs walked the
planet and that affine sheaves came into existence
some time after the French Revolution; Cole aims
to explain why a social constructivist need not
accept these claims.
The third section, “The Nature of Mathematical
Objects and Mathematical Knowledge”, is dominated by philosophers, and some background will
be helpful here. Early in the twentieth century,
the term “metaphysics” briefly fell into disrepute as the logical positivists tried to distinguish
between meaningful scientific questions, asked
within a precise methodological framework, and
“metaphysical” questions, which they took to be
empty of content. Later logical positivists were
more open to the possibility that “external” or
“pragmatic” questions regarding the choice of
framework are subject to rational debate, but it
was really W. V. O. Quine who made metaphysics respectable again by rejecting the internal/external
distinction altogether. According to Quine, philosophy should be viewed as continuous with the
sciences, part of an all-encompassing “web of beliefs” that we continually update and revise in
light of our experiences. From that perspective,
questions as to which fundamental objects should
be granted ontological status are on a par with
questions about the life cycle of the drosophila
or the boiling point of water. Of course, different
sciences rely on different vocabularies and methods of justification, and philosophical questions
invoke specifically philosophical considerations;
but, for Quine, it is all a matter of doing science. This attitude is known as “naturalism”, as it
subjugates philosophy to the natural sciences.
What it takes to be a card-carrying naturalist
is subject to debate, but most philosophers are
sympathetic to the claim that our metaphysical
theories should square with our best scientific understanding. Fitting abstract mathematical objects
into the picture then poses a number of problems.
We learn things about physical objects through
our interactions with them; how do we come to
have reliable knowledge about mathematical objects? The causal interaction of one billiard ball
with another can explain why the second one has
moved; how can a mathematical theory explain
an experimental outcome? For reasons like these,
there has been a recent trend in the philosophy
of mathematics toward “irrealism”. Put simply,
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realism is the view that mathematical objects exist
and have objective properties, and irrealism is the
view to the contrary. According to the latter, it may
be perfectly rational and correct for a working scientist to assert “3 and 5 are prime numbers,” and
hence “there are prime numbers,” but at the same
time to hold that natural numbers do not really
exist; or to assert “gravitational acceleration at the
Earth’s surface is a constant,” while maintaining
that there aren’t really any constants.
The essays in the third section survey contemporary metaphysical views. In “Mathematical
objects”, Stewart Shapiro describes a number of
positions on either side of the realist/irrealist
divide, as well as two positions that cut across
these categories: neologicism, which holds that
mathematical truths are analytic, which is to say
true by stipulation or by virtue of essentially
linguistic norms; and structuralism, which aims
to draw ontological conclusions from the fact
that mathematicians care only about properties
of mathematical structures that are invariant up
to isomorphism. In “The existence of mathematical objects”, Charles Chihara provides a friendly
overview of the metaphysical enterprise and then
sketches his own structuralist position, according to which mathematical objects do not exist.
In “Mathematical Platonism”, Mark Balaguer, like
Shapiro, surveys realist and irrealist positions and
considers arguments in favor of each. In “The
nature of mathematical objects”, Øystein Linnebo
invokes broad considerations with respect to the
goals of a semantic theory of reference to justify
a certain realist stance. The only nonphilosopher
to contribute to this section is Barry Mazur, who
provides a lucid overview of category-theoretic
methodology and explains how it effectively supports a mathematical focus on structures and their
isomorphism-invariant properties.
The fourth section, “The Nature of Mathematics
and Applications”, marks a return to the real world.
In “Extreme science: Mathematics as the science of
relations and such”, Robert Thomas aims to characterize the subject matter of mathematics in such
a way as to locate mathematics in relation to other
sciences, do justice to mathematical practice, and
explain how it is that mathematical theories can
have applications to the physical world. Guershon
Harel, who works in mathematics education, has
written an essay titled “What is mathematics?
A pedagogical answer to a philosophical question”. He is broadly concerned with making sense
of “mental acts such as interpreting, conjecturing,
inferring, proving, explaining, structuring, generalizing, applying, predicting, classifying, searching,
and problem solving” in a way that can inform
not just our practices of teaching and learning but
our understanding of mathematics itself. Keith
Devlin, a well-known popularizer of mathematics,
asks “What will count as mathematics in 2100?” In
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his bold but carefully reasoned essay, he predicts
that statistical methods and applications to social
sciences like economics and linguistics will play an
increasing role. In “Mathematics applied: The case
of addition”, Mark Steiner explores the way that
mathematical concepts are introduced and evolve
to fit the needs of the empirical sciences, such as
particle physics. In “Probability—A philosophical
overview”, Alan Hájek provides an informative
survey of standard philosophical approaches to
the theory of probability.
When all is said and done, what is most striking
about this collection is the gap between mathematical and philosophical concerns. Most of the
contributions that were written by professional
philosophers deal with metaphysics: Linnebo argues that mathematical objects exist and have
objective properties; Cole agrees, but maintains
that they are socially dependent; Chihara argues
that mathematical objects do not exist; Shapiro
and Balaguer marshal arguments for both sides,
without choosing between them. In fact, Balaguer
has argued that not only is there no principled
reason to favor one side over the other but that
there is no fact of the matter as to whether or
not mathematical objects exist. This conclusion is
not surprising; it indicates that, when one asks
questions like these at a sufficiently high level of
abstraction, there isn’t enough left hanging on the
conclusion to fuel a meaningful argument.
This points to a regrettable aspect of that particular style of philosophy, namely, that it ultimately
has little to say about ordinary mathematical practice. Faced with the question, “What particular
mathematical objects exist?” the answer one gets
is either “all of them” or “none of them”. This
reminds me of a quip I have heard attributed to
Sydney Morgenbesser that philosophers are people who know something about everything but
nothing about anything. What is common to the
essays in this collection that were not written by
philosophers is an intense concern as to how we
should go about living our mathematical lives: the
kinds of mathematics we should do, the kinds of
questions we should ask, the kinds of objects we
should consider, the kinds of answers we should
seek, and the kinds of guidance we should give our
students. Of the articles written by philosophers,
only those by Detlefsen and Steiner address any
of these concerns.
The tension is palpable. In his essay, Hersh
proclaims that conventional philosophical debates
simply miss the point:
The trouble with Platonism is not
so much that it’s wrong. The trouble is, it’s an easy answer, it avoids
looking for scientific answers …
when you step back, and look
at what you and your colleagues

December 2011

are doing, you can recognize another fascinating problem: to understand mathematics as a special
aspect of human thought and culture. [p. 98]
Similarly, Mazur locates the principal benefit of
a category-theoretic approach in its avoidance of
philosophical issues:
A stark alternative—the viewpoint
of categories—is precisely to dim
the lights where standard mathematical foundations shines them
the brightest. Instead of focusing
on the question of modes of justification, and instead of making any
explicit choice of set theory, the
genius of categories is to provide a
vocabulary that keeps these issues
at bay. [p. 240]
Thomas goes out of his way to emphasize that his
interest is not in conventional philosophy, but in
coming up with a satisfactory understanding of
the mathematics we actually do:
My concern is not to solve philosophical problems but rather to
have philosophical problems that
purport to be about mathematics actually be about what I can
recognize as mathematics. [p. 255]
And Harel sees the philosophy of mathematics as
disjoint from anything having to do with the way
mathematics should be taught and learned:
It is an open, empirical question
whether mathematicians’ ontological stances on the nature of mathematical practice have any bearing
on their views of how mathematics
is learned and, consequently, how
it should be taught. I conjecture
that teachers’ approaches to the
learning and teaching of mathematics are not determined by their
ontological stance on the being
and existence of mathematics. [pp.
275–276]
While the tone of these remarks ranges from
annoyance to benign acceptance, the consensus
seems to be that the philosophy of mathematics
has almost nothing to do with the practice of
mathematics itself.
This is a shame. The mathematicians who
have contributed to this collection have raised
compelling questions about the nature and proper
functioning of their craft. Their essays are rich
with ideas and insights, though not always expressed in a manner that is precise enough to
support rigorous analysis. If there is one thing
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a Natural Proof?
Timothy Y. Chow

Have you ever wondered whether the reason there
is (apparently) no simple proof that P 6= NP is that
P 6= NP? Or to turn it around, that an easy proof
that P 6= NP would somehow solve a problem that
is hard not only in the Millennium Prize sense but
also in the computational-complexity sense?
Stated this naïvely, the above idea does not
quite make sense, but in a paper that won them
the 2007 Gödel Prize, Alexander Razborov and
Steven Rudich [3] proved a result that showed that
there is something to this intuition after all. Informally, their argument is as follows. Let T be an
NP-hard function; for example, let T take as input
a list of cities and distances and as output an optimal traveling-salesman tour through the cities.
Suppose that your strategy for proving that P 6= NP
is to identify some property P that T has, but
that no polynomial-time computable function has.
Suppose further that P has the following natural
characteristics: P is efficiently computable (i.e., it
is computationally easy to determine whether any
given function possesses property P) and moreover many functions possess P—enough that a
random function would possess P with some nonnegligible probability. By exhibiting P, you would
indeed separate P from NP, but at the same time
you would do something else equally spectacular: you would break some of the strongest known
cryptosystems! Cryptographers consider a cryptosystem broken if the outputs (a.k.a. ciphertexts)
of the encryption function E can be efficiently distinguished from random strings—or equivalently,
if E, when presented as a lookup table, can be
efficiently distinguished from a random function.
Timothy Y. Chow is a member of the research staff at the
IDA Center for Communications Research in Princeton.
His email address is tchow@alum.mit.edu.
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But this can be done simply by checking whether
E possesses P; any practical encryption function
will be computable in polynomial time and therefore will not possess property P—as opposed to a
random function, which will possess property P
with reasonably high probability.
Turning this around, if you believe that there do
exist secure cryptosystems, then your strategy for
proving that P 6= NP cannot be too simple-minded;
your proposed property P must either be difficult
to compute or it must focus on some very special
features of NP-hard functions that are not shared
by random functions.
For those who like precision, we now give a formal statement of the Razborov–Rudich theorem.
(The reader not interested in technicalities may
skip ahead to just past the theorem statement
without loss of continuity.) By a Boolean function
on n variables we mean a {0, 1}-valued function
on n {0, 1}-valued variables. (We use the term
“Boolean” because we think of 0 as FALSE and 1
as TRUE.) We would like to measure the computational complexity of Boolean functions; to do so we
must consider not just a single Boolean function
but a sequence (fn ), where each fn is a Boolean
function of n variables. If the minimum number
of ANDs, ORs, and NOTs needed to express fn is
bounded by a polynomial function of n, then we
write (fn ) ∈ P/poly. It can be shown that if there
is a polynomial-time Turing machine that outputs
f|x| (x) for any input binary string x (where |x|
denotes the length of x), then (fn ) ∈ P/poly. That
is, P ⊆ P/poly. Therefore, one strategy for showing
that P 6= NP is to show the stronger statement that
NP 6⊆ P/poly. It is this strategy that Razborov and
Rudich’s result addresses.
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More specifically, they consider properties of
Boolean functions that are not possessed by any
function in P/poly. A property is just a sequence
(Cn ) where each Cn is a set of Boolean functions on
n variables, and to say that no function in P/poly
possesses the property means that if fn ∈ Cn for
infinitely many n, then (fn ) ∉ P/poly. Notice that
Cn can itself be thought of as a Boolean function
on 2n variables, sending the truth table of fn
to 1 if and only if fn ∈ Cn . We say that (Cn )
is efficiently computable if it is in P/poly when
thought of as a sequence of Boolean functions
in this way. Finally, we say that many functions
possess the property (Cn ) if Cn contains at least
2−O(n) of all Boolean functions on n variables. If a
property is simultaneously efficiently computable
and possessed by many functions, then we say
that it is natural. Then Razborov and Rudich’s
main theorem is:
Theorem. If there exists a natural property (Cn )
that is not possessed by any function in P/poly,
ǫ
then there do not exist any 2n -hard pseudorandom
number generators.
ǫ

The definition of a 2n -hard pseudorandom
number generator is somewhat technical, and we
will omit it here; suffice it to say that if factoring integers or computing discrete logarithms
is sufficiently hard, or if any of various popular
candidates for symmetric-key cryptography is inǫ
deed secure, then 2n -hard pseudorandom number
generators do exist.
Note that the Razborov–Rudich theorem does
not mention NP specifically and therefore applies
equally to attempts along the same lines to prove,
for example, that P 6= PSPACE.
Why is the Razborov–Rudich theorem considered such a big deal? After all, even if one believes
in pseudorandom number generators, all their
theorem says is that a property that distinguishes
an NP-hard function from every P/poly function
must be either hard to compute or not possessed
by many functions. At first glance, this result may
seem to be just providing some guidance to someone trying to construct a suitable property, rather
than erecting a formidable barrier to this avenue
of proof.
Indeed, this optimistic interpretation is perfectly reasonable and was suggested by Razborov
and Rudich themselves in their paper. However, it
turns out that in practice, it is not so easy to dream
up candidate properties of NP-hard functions that
are provably not possessed by easily computed
functions and also not possessed by many functions. Razborov and Rudich devote many pages of
their paper to analyzing proofs in the literature
that various explicit functions are hard to compute, and they show that in example after example
the proofs rely on exhibiting natural properties.
(That so many proofs in the literature fall into
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this category is their motivation for calling such
proofs natural.) Furthermore, they also show that
any attempt to construct a property in a certain
inductive manner, so as to produce something
they call a formal complexity measure, is doomed
to result in a property that is possessed by many
functions.
A further point to consider is that one of
the main techniques for producing properties
that are not easy to compute is diagonalization.
That is, one somehow enumerates all the easy-tocompute functions and uses a version of Cantor’s
diagonal argument to produce a function not
in the list. While diagonalization arguments do
indeed produce properties that are not easy to
compute, they often suffer from another malady:
they usually relativize. Space does not permit
us to explain relativization in detail, but the
main point is that it has been known since a
1975 paper by Baker, Gill, and Solovay [2] that
relativizing arguments cannot possibly prove P 6=
NP. Thus Razborov–Rudich and Baker–Gill–Solovay
collectively shut off many tempting routes to
proving P 6= NP.
Nevertheless, it is my personal opinion that the
optimistic approach is the right one; that is, the
Razborov–Rudich result should be regarded as a
hint, and not a barrier, to separating complexity classes. The only real barrier is our lack of
imagination.
For a more detailed exposition of natural proofs,
the interested reader is referred to the excellent
exposition by Steven Rudich [4, Lecture 8], as
well as of course Razborov and Rudich’s original
paper [3]. Eric Allender’s paper [1] is also highly
recommended as a source of ideas for how to
“think outside the box” of natural proofs.
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A Different Path
(From Mathematics
to Startups)
Daniel Krasner
During my days as a graduate student in mathematics, I heard very little about career options
outside of academia. Every year, a few students
would graduate and head into the private sector,
mostly Wall Street, but they were seldom heard
from afterward nor their career choices discussed.
The professors I had contact with never spoke of
other opportunities, and, on the whole, the subject had the aura of taboo. The path I took from
the university into the private sector has taught
me a lot and came with surprises. I would like to
describe this journey to you and share what I have
learned along the way.
More and more companies, in hopes of keeping their market edge, are actively seeking mathematically minded individuals who have problemsolving skills and can quickly assimilate new information and knowledge. The world of technological,
data-driven startups has matured sufficiently in
recent years to require more sophisticated techniques, much of this in the realm of data mining
and statistical analysis. This is true in such diverse
areas as e-commerce, business intelligence and
consulting, medical consulting, medical sciences,
national defense, marketing, and many others. The
number of interesting and challenging problems in
this world that can be addressed with mathematical techniques is constantly increasing. Moreover,
many people out there revere anyone who can
“do math”, and this ability can command a lot of
respect. Startup companies see a mathematician
as a person who can do something that no one
else can do and can learn anything that anyone
else has learned.
Your mathematical skills can open quite a few
doors and create viable options that you might
not have thought of outside of academia. The path
from academic mathematics to startups is only
now beginning to be paved, the opportunities are
Daniel Krasner is a data mining and analytics scientist at
Cross Commerce Media. His email address is dkrasner@
math.columbia.edu.
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as diverse as the problems, and the community is
vibrant and expanding.
In short, it is worth looking into.

My Academic Path
As a graduate student at Columbia University, I
knew that a Ph.D. would only increase the number
of future opportunities, and I never saw any immediate motivation or reason to abandon the program
prematurely. However, I was never completely sure
that the career of an academic mathematician
was for me. Whether that uncertainty was tucked
away or out in the open mainly depended on my
mood. Looking back at that time, I can say that
a number of circumstances prevented, or rather
delayed, my decision to leave. Chief among these
was the fact that I really loved my life as a graduate
student. I was living in New York, a place where
I had always wanted to study, and had met some
amazing people. I was pretty much completely free,
was materially satisfied, and in many ways really
enjoyed doing mathematics. I was living the academic life and thought it too grand simply to walk
away. There was also a good deal of determination
at play. In the back of my mind, leaving academia
would have been like admitting defeat in the face
of something inherently difficult. Moreover, I continually envisioned a situation in which I would be
forced to leave due to lack of a job, which would
absolve me of any real decision making. But that
never occurred.
After defending my dissertation and securing
a stint at a satellite campus of Stony Brook University, I was offered a postdoctoral position at
MSRI for the duration of a one-semester program.
Anyone who has been there knows it is a wonderful
place to spend your days and to work. In addition,
the program was absolutely stellar, making the
opportunity even harder to pass up. Shortly after
my MSRI arrival I received a very enticing offer for
a postdoctoral position at UCLA. This led to an
uncomfortable week in which I struggled to make
the “right” decision. In the end I was convinced,
or convinced myself, that UCLA was worth a try.
AMS
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Despite my inherent love of the lifestyle, I had a
number of qualms about academia, many of which
are beyond the scope of this article. In particular, I
felt that my energy could be used to do something
more tangible with greater impact on the world.
In addition, the geographic constraints that mathematics was putting on me were also having their
toll. My life was in New York City, but I was working in Los Angeles. Faced with the reality that, in
the academic path, it would take me years to settle
somewhere permanently, and that even then the
choices might not be inviting, I decided to actively
seek other opportunities. Next came the immediate
question of how realistic my options were outside
the academic cocoon.
My situation was not unique. Although they
might not be willing to discuss such matters
openly, a significant number of academics struggle
at some point in their careers with the kinds of
issues that prompted my departure. I believe it an
unfortunate side effect of the atmosphere created
in the “ivory tower” culture that other options are
not discussed openly and that it is considered best
to keep such thoughts private. This does not have
to be the case. Better-informed individuals would
make better decisions and lead more rewarding
lives whether in or out of academia. This is the
main reason that prompted my writing this article.
So, how did I arrive at a startup?

My (New) Career Path
For some time now, Wall Street has been the beaten
path for quantitative scientists looking to leave
academia. However, before attempting this option,
I did look into others. Consulting had left a sour
taste in my mouth from an interview I randomly
had during grad school, and none of my forays
into educational policy or curriculum development were panning out. I knew a number of people
who ended up with financial careers, and while I
can’t say that any of them encouraged my pursuit,
they were certainly helpful and very informative.
Shortly after I started interviewing, I quickly realized that Wall Street wasn’t running around with
blank checks looking for mathematicians without
experience in the field. In addition, the interview
process—with recruiters, silly puzzles, and long
days—was for the most part rather unpleasant. I
do have to admit that only a few of my Wall Street
interviews were classically horrific, but it doesn’t
take many to ruin your appetite. Soon I had an
offer from a large bank that I turned down because
morale there seemed incredibly low. Nevertheless,
I learned quite a bit during this time and met a
number of smart and interesting people (some
of whom I am still in regular contact with). In any
case, about two weeks after I officially resigned
from UCLA, my search for a finance job was cut
short by an email, rapidly followed by a phone call
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and an in-person interview which landed me in an
industry I had never even considered.
The thought of working in a startup did not
cross my mind, simply because I was not aware
the option existed. But when I was called and
asked whether I would consider taking a role in
data mining and analytics, my response was an unqualified yes. The interview process was so much
faster and more agreeable than what I had seen in
finance that I could only call it a relief. While the
hiring process in financial firms tends to be long
and drawn out, the situation here was completely
different. After one phone call I was asked to come
in the next day, had a pleasant, although intense,
conversation with the head of the analytics group
about the company and my interests, and with
minimal delay received an offer. The whole thing
felt like it fell out of the sky and landed right on my
plate—seasoned, cooked, and garnished. The small
group of mentors who were guiding me in the job
search immediately endorsed the idea, and even
the finance guys who were “promising” to bring
me on board in the coming weeks wholeheartedly
suggested I take the offer. I quickly accepted, and
my job search was over.

The Startup Environment
The experiences I describe below are mine mixed
with those of others I have met since my arrival
approximately seven months ago, and although
the picture is very basic, I do hope it will give you
a glimpse into the startup world.
Startups, like dogs who grow up to mirror their
owners, reflect the personality of their founders
and come in all shapes and sizes. With that said,
there are certain cultural similarities and trends
prevalent in the community. Since “survival” is
the general status quo of many startups, a lot
of emphasis is put on productivity and, in short,
doing whatever is most pressing as quickly and
effectively as possible. It is not uncommon to find
yourself filling roles or participating in decisions
that were not part of your original job description.
The role of data mining and analytics might very
well involve talking to clients, understanding their
questions or concerns, crashing through what is
essentially a course in business school, product
development, coding, or whatever other task is at
hand. This can be fun, frustrating, nerve-racking,
and exciting all at the same time.
If you are looking for a standard workweek,
where all company-related thoughts are confined
to set hours, then many startups will not be the
place for you. Although it is common to have
some flexibility in setting your schedule, it is also
common that the liberty you take is reciprocal, in
the sense that, with pressing issues, your work
can spill into your “free time” on a regular basis.
On the other hand, it is not uncommon that the
option to choose your personal schedule comes
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along with arrangements by which some work time
is split between home and office. Obviously, all of
this depends on the people who run the company
and the type of culture they are trying to create. If
you desire to escape the fluidity of academic life,
don’t be surprised to find yourself in a similar
arrangement.
Of course, in almost any job, and in direct contrast to an academic post, you will have a boss, and
this can be a blessing or a curse depending on the
situation (sometimes a bit of both). Moreover, there
will be an immediate demand on you to produce
results and carry out certain tasks, and the freedom to set your schedule will disappear, or at least
diminish, as you enter the business world. You will
have to adapt to a different environment and forgo
perks such as extended vacation. This can mean
very little time off, with most places offering somewhere between two to three weeks per year. But, in
general, startups tend to approximate an academic
atmosphere, avoiding the rigidity and bureaucracy
of the more established corporate world.
The success of a startup is not defined by an
individual’s effort. Working as a team becomes an
integral part of life, and, in contrast to academia
and finance, this fosters a highly noncompetitive
environment. In addition, most of the technical
people I have met in startups have an overwhelming desire to build things, to take an idea and try
to turn it into something concrete—whether this
be software, a website, or new models. Both of
these are extremely important traits to have, and
startup founders care deeply about them when
looking at potential candidates. People in startups
are there to build a product and then to launch it.
I have found it truly inspiring to be surrounded by
such individuals. Never before have I encountered,
in such a short span of time, an equivalently high
concentration of intelligent and interesting people.
This motivation is supported by the fact that
it is common for employees to be financially invested in the success of the company, which only
increases personal involvement. In contrast, rarely
in an established venture are employees given
a stake in the company. This essentially unique
feature of the startup world couples the desire to
produce good work with the ability to have direct
influence on the company itself and, hence, on the
bet you undertake by accepting a combination of
salary and equity.

The Daily Grind
The desire or willingness to absorb subjects that
might be outside the scope of your expertise or,
at first, might not even sound that interesting, is a
definite must. I would never have considered going
to business school, but I have found it fascinating
to watch in action the intricacies, insights, and
skills necessary to make a business successful.
Quickly picking up whatever requisite technical
1590
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knowledge is needed for a problem at hand is a
regular feature of startup life. It is common to
learn certain bits of a subject that are necessary
to provide an immediate answer or solve a given
problem, while leaving a more comprehensive
understanding for a later date. In contrast to academic pursuits, the effectiveness and usefulness
of any scientific contribution is much more valued
than its inherent elegance, so the readiness to accept “working” solutions that might seem awkward
or even trivial becomes a fact of life. You might
end up creating very beautiful models that are
new and unique, or you might be simply tweaking
well-developed machinery and applying standard
tools to solve the problems at hand; chances are it
will be a bit of both and much more of the latter.
In the last year I have delved deeply into the fields
of statistical inference, signal processing, Bayesian
analysis, optimization, and data processing, as well
as the requisite technical tools required to solve
the problems at hand. I have learned about online
recommendation models, business intelligence,
e-commerce, application service providers, database architecture and related systems, and much,
much more.
Regardless of the particulars of the data analysis or modeling that you will be doing, at least
half of your time will be spent coding. A pretty
common breakdown of your work is: 50 percent
writing code, 30 percent modeling, and 20 percent logistics (meetings, clients, project plans,
etc.). Data cleaning and preparation is an integral
part of the modeling process itself and cannot be
avoided. Writing such scripts can take a majority
of the hours you spend coding, and, depending on
the types of problems and data at hand, that initial
50 percent can increase drastically. You will need
to become proficient with a number of different
types of tools, and these can be anything from
open source low-level languages to proprietary
statistical analysis software. Chances are you will
be using a number of such tools simultaneously,
and it will take a good amount of work to reach
a level of competency. I have found it incredibly
satisfying to write code and run models, mainly
because of the immediate feedback. Acquiring
both the mathematical and technical knowledge
has been challenging but also really fun, as has the
application of these skills to real-world problems.
Well, how do you go about finding a job in a
startup?

The Startup Job Search
I landed my startup job completely by chance,
after answering an ad that seemed little connected
with my immediate skills. Another ex-academic
mathematician I know, who spent a number of
years working in finance before briskly abandoning that world, had a similar story when she saw
a job post asking for a data scientist. She found
AMS
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the ad simply by cross-searching “quantitative”
and “NYC” on LinkedIn. Immediately, she sent an
email essentially stating that she was seeking an
environment as far away as possible from that of
Wall Street. Five minutes after sending the email
she was called back, went in for an interview the
same day, and was given an offer that night. Despite the fact that all of this seems haphazard,
there are good ways to look for a job.
There is no lack of abundance or variety in the
startup world—companies are being created (and
also being acquired or winding down) all the time,
and the key is finding out as much as you can about
a particular venture. Information about the founders and the general experience level of the people
working at a given place can provide insight as
to whether this company will exist in six months.
One obvious method of getting noticed is to blast
your resume to different startups that sound like
they are doing good things. If you are interested
in flight search, a place like Kayak could be great;
if you want to work on recommendation, perhaps
try Amazon, Netflix, or one of the many other ecommerce sites out there. If you think shortened
URLs and tracking is the wave of the future, then
bit.ly is a place to look into.
If a full-time job is not an immediate necessity
and you find yourself interested in a company
in which there are no appropriate openings, you
might consider working as an intern or volunteering to help out on a particular problem. This could
be a great way to gain experience and build a relationship with the community, as well as to create
a portfolio that you can discuss at interviews and
that can increase your visibility. I have also been
told, by internal startup recruiters, that personal
websites provide a lot of information about a potential candidate. If you decide to undertake coding, data mining, statistical analysis, or whatever
other projects that you think might be relevant to
the private sector, it is a good idea to document
those on the Web.1 Another method is to post your
resume on a site such as monster.com with lots of
key words like “data mining” and “analytics” floating around—this can also bring results.
Of course, as is the case in most fields, the best
or easiest way to land a job is to meet the right
people. In recent months, startup fairs have been
growing consistently in both regularity and size.
These events provide a good opportunity to gain
concentrated information, as opposed to sporadic
searches online. They are usually free or very
inexpensive and tend to be fairly well organized.

In addition, there are dozens of different types of
technical meets and seminars related to R, Python,
data mining, and other technical areas that are
organized by like-minded people who are eager to
learn and share their knowledge. These events are a
great way to meet others, to gather insight into job
opportunities, and also to hear interesting talk
about what kinds of things people are working on, in and out of the private sector. These
types of events are becoming standard in many
metropolitan areas and are worth seeking out.
Recruiting firms specializing in startups, such as
hackruiter.com, are also beginning to emerge.
Incidentally, these are startups themselves, run by
technically competent people who understand the
industry—in stark contrast to many in the world
of financial recruiting.
To wrap up, I’ll mention a few things about
job stability. A solid network of startup professionals could act as a safety net, allowing for a
smooth transition from a sinking ship to one with
a steadier course. Hence, in case you are not able
to cash in your stocks on that ever-awaited Google
buyout, another nearby place will be waiting to
catch you. Such a network can also provide a lot
of information about other companies, as well as
technical and business directions that are being
pursued. This can bring consulting opportunities
or maybe even inspire you to create a startup of
your own. In addition, if you go the route of data
mining and analytics, the skills you pick up will
prove useful in another technical field, including
but not limited to finance—that is, if you ever decide to leave the startup community.

1If you are thinking that the world of data mining and
related analytics might be for you, the first step is to start
working with data. You should become comfortable with
cleaning, analyzing, and visualizing data sets, as well as
get a feeling for the mathematics involved. For a continually growing list of resources, books, ideas, and related
discussion, visit http://notjustmath.wordpress.com/.
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DOCEAMUS
doceamus . . . let us teach

Using Mathematical
Maturity to Shape Our
Teaching, Our Careers,
and Our Departments
Thomas Garrity

Since 2006 I’ve been the director of the Williams
College Project for Effective Teaching (PET). While
PET does a number of things, its main goal is to
help mentor new faculty in all disciplines, helping
them to thrive at Williams as teachers and as scholars. It is a great job, as I spend a lot of time talking
to ambitious, smart young people; I’ve also learned
an amazing amount about other departments.
One thing that has truly surprised me is that no
other discipline has a concept analogous to our
mathematical maturity. I am sure that a professor
of history, say, is more “historically mature” than
a first-year student, but it is not the rhetoric that
they use. In fact, it takes some effort to give people
even an idea of what we mean by mathematical
maturity. But it is a vital notion.
First, though, what exactly is “mathematical maturity”? Most of us probably think of it as primarily
being about understanding proofs. We see huge
leaps in understanding in our students when they
finally get it. At Williams, this most often happens
Thomas Garrity is professor of mathematics at Williams
College. His email address is tgarrity@williams.edu.
Members of the Editorial Board for Doceamus are: David
Bressoud, Roger Howe, Karen King, William McCallum,
and Mark Saul.
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in the first course in real analysis or in abstract
algebra. A student is struggling to just pass and
then is suddenly doing A-level work.
For me, it happened in the first month of college. Bruce Palka was setting up a new honors
program in math at the University of Texas. Our
text was Spivak’s Calculus. I found the course hard
and had at first no real clue about what was going
on. How I got through the first homework problem
set, I still don’t know. On the second, though not
deliberately, I basically copied off of Michael Lacey
(who was far more mathematically mature than I;
in fact, I suspect he still is). He didn’t bother to
show up for a meeting for the third homework assignment (I don’t blame him), leaving me with my
equally ignorant colleagues. Then it happened. It
was a Thursday, David Bowie’s “Diamond Dogs”
was echoing in my head, and I got it. Suddenly
problems that seemed impenetrable became intriguing. I could work the problems. This was one
of the greatest days of my life.
But there are kinds of mathematical maturity
that come even before doing proofs. One of the
stumbling blocks for many college students is
their lack of fluency in high school algebra. Those
who speak this language can get through almost
all of the first few years of college math. Those
AMS
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who don’t, struggle with calculus. Speaking this
language is a type of mathematical maturity. Maybe
most of you found your first exposure to basic
algebra easy. I didn’t. We had an ambitious seventh-grade teacher who, in the middle of the year,
tried to introduce some algebra to us. I suspect
it was just solving a single linear equation in one
variable. I just didn’t get it. All I remember is that
there was an equation with an equal sign, then on
the next line a new equation, still with an equal
sign. I had no clue as to what was going on. We
soon returned to the normal stuff, coming back to
this algebra at the end of the year, at which time it
all made perfect sense. I had become high school
algebraically mature.
This story of mathematical growth can be extended and fleshed out, so that all of us can foster
our own personal mathematical maturities, tracing
our own mathematical paths from nursery school
to the retirement home, from “the cradle to the
grave”. Who among us would not like to end our
days, at age 102, in a hospital bed, surrounded by a
loving spouse, children, and grandchildren (maybe
with one great-great-grandchild, an infant in arms),
and have as our last thought our last moment of
insight into mathematics?
How can we use the idea of mathematical maturity to influence our teaching, our careers, and
our departments? For teaching, this is fairly clear.
We can and should use the idea of mathematical
maturity to help shape our classes. Too often
our classes are reduced to the mere teaching
of technique (which most students think of as
all of mathematics). We should always bring in
the big picture and keep emphasizing what the
goal is. For me, in each lecture there should be
a clearly stated punchline, which in turn should
be linked to the goals of the unit, the goals of the
semester, and to mathematics overall, all at the
age-appropriate level of mathematical maturity.
This will not only prevent the mindless recitation
of facts and techniques but also help to determine
what is important and what is mere detail. This is
also where research can influence our teaching.
Back in the mid-1980s, Ken Hoffman became the
first math lobbyist, after a successful career as
a mathematician at MIT. Back then I heard him
speak once at a colloquium about trying to get an
increase in government math funding. He said that
all congressmen, and for that matter everyone else
in government, thought that math was important.
Of that, none had any doubts. What they didn’t
know was that math was still going on. Those of
us in the audience had at that moment a certain
smug self-satisfaction, looking down on the philistines in Washington. But then Hoffman asked
who was to blame, pointing an accusing finger at
the audience. After all, how many students are in
math classes every day? How could they possibly
know that math is still going on if not told by their
DECEMBER 2011

teachers? Yes, we are to blame. Mention research.
Not in abstract terms but in terms of how it enters
into the classroom.
For example, in the late 1980s, as a young
postdoc I cared very much about algorithms for
factoring multivariable polynomials over the
complex numbers. This led me in my classes to
emphasize factoring as a key type of problem.
Did I go on and on, with all the details of then current algorithms? No. Instead, whenever factoring
came up, I just mentioned that if you bump up the
number of dimensions, then you would be doing
current work that was important. This can be done
no matter what type of research you are doing.
Mathematical maturity should also be used to
help guide each of us in our careers. Most readers of the Notices have Ph.D.s. A large percentage
work at schools with heavy teaching loads. These
are folks who look sheepish if you ask them about
their research, despite the fact that if they are
teaching four or more courses a semester, it almost certainly precludes time for research. There
has to be another way for these talented people
to continue to foster their mathematical maturity
and not get stuck explaining precalculus over and
over again for the next fifty years. Here is one idea.
A group of us (most at schools with far heavier
teaching loads than Williams) are writing an introductory problem book for algebraic geometry,
creating an informal network of collaborators. We
would like for this to become a model for other
mathematicians.
What about our departments? We all know
of departments in which people stay in their offices, leaving only to teach their classes. Such
departments are only as strong as each individual
member and are particularly toxic to junior folks.
Certainly there are some straightforward methods,
such as a weekly department colloquium or daily
lunch crowd. There are more radical ideas, such
as Williams’s DADA seminars and January orgies
(not what you think). For a description of these, see
some of the past entries on the Williams Math/Stat
department blog.
Thus mathematical maturity should not be
thought of as a single thing that you either have or
don’t have. Instead, it is more of a process, one that
each of us can develop over our lifetimes. Further,
the rhetoric of types of intellectual maturity should
be spread to our colleagues in other departments.
Eventually, maybe how we teach math can be used
as a model even for those in the humanities.
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SCRIPTA MANENT
...written words endure

A Strong Organization
Built on a Fragile
Foundation
Véronique Bertrand and Jacques Istas
Images des Mathématiques (IdM) online is the successor of a paper journal published by the French
National Center for Scientific Research (CNRS), which had a print circulation of 5,000 copies. Today
Images des Mathématiques is an online magazine aimed at the general public.
Images des Mathématiques receives about 50,000 visitors per month. The number of visits has
doubled since the journal’s debut in January 2009. However, these visitors represent only a small part
of the potential readership of the journal.
This article reviews the strengths, weaknesses, and opportunities for Images des Mathématiques.
Images des Mathématiques is a collaborative
website (http://images.math.cnrs.fr). Approximately 180 authors have already contributed
articles since the online journal started operating
in January 2009. For quality control, Images des
Mathématiques mirrors the peer-review system of
scientific journals: more than 150 volunteers review the articles and provide feedback to improve
them before publication.
Half of the thirty-person editorial team is
composed of the editorial board, and the rest are
“section managers”. Almost all are researchers and
academicians in mathematics and are scattered
throughout the French territory. Jointly they coordinate the journal’s content. The editorial board
Véronique Bertrand is a communications officer at the
National Center for Scientific Research (CNRS). Her email
address is veronique.bertrand@math.unistra.fr.
Jacques Istas is professor of mathematics at the Université de Grenoble. His email address is Jacques.Istas@
imag.fr.
Members of the Editorial Board for Scripta Manent are:
Jon Borwein, Thierry Bouche, John Ewing, Andrew
Odlyzko, Ann Okerson.
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meets physically once a year to assess the year’s
outcomes and determine future directions.
In total, the authors, reviewers, and editorial
team comprise a network of over 300 people.
The ability to access the editorial space anytime,
anywhere, allows authors to optimize their time
to participate in the site. This flexibility allows a
busy and geographically scattered team to produce
continual content.
A copy editor manages the publishing process.
She draws from a permanent pool of about a
dozen articles and publishes on a continuous-flow
basis. The Web format offers her great flexibility
of operation.
Readers also benefit from this continuous flow:
they can find new material almost daily on the
website, matching the common practice of reading
in multiple sessions (which would also be the case
with a printed journal).
The system is well oiled. For over two years
the rate of publication has been maintained; new
members replace those who leave the network, and
new ideas emerge. The organizational model of the
journal is strong. But a good organization is not
enough, and the future is uncertain.
AMS
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Currently, the journal has no legal status. Its
survival depends only on funds allocated by the
CNRS and on individual efforts by members of the
editorial network. As with many fragile structures,
the fuel could end up missing: firstly, the general
revision of public policies (RGPP) conducted in
France since 2007 results in budget cuts for the
CNRS, which have an impact on the financial support of the magazine. Secondly, members of the
editorial board, as enthusiastic as they are, may
tire of not seeing their effort acknowledged; unless the mission of “dissemination of scientific and
technical culture” is included in the statutes for
French researchers and lecturers, the time invested
in these activities is not taken into account as part
of their service and does not advance their careers.
The 2011 meeting of the editorial board of Images des Mathématiques will be an opportunity to
review strategic options: Should the journal seek
other institutional partners or become open to
advertising? What legal foundations can be put
in place to allow Images des Mathématiques to
conduct its activities more visibly and effectively?

Interact! Go Ahead! Get Started!
Online distribution provides great opportunities
in terms of interaction with readers, since they
can publish their opinions about the articles after
registering in the site; indeed, some articles have
resulted in real debates.
However, it must be noted that these interactions are limited: comments are mostly made
by mathematicians, and the ensuing discussions
sometimes become quite sophisticated and specialized. Only a few comments come from laypeople, even if only to ask a question. Thus the
goal of interactivity with the public is still difficult
to achieve.
One of the tools to help achieve this goal is
shared with paper journals: mail from readers. Images des Mathématiques presently includes a section that publishes letters from readers who want
to express general opinions or wish to share their
own experiences with mathematics. Contributions
are still few (about one per month since this section’s debut), but they allow nonmathematicians
to participate in the discussions. Furthermore,
their publication encourages those readers who
hesitate to write.

site’s search features. Access to articles is mainly
via search engines, from the RSS feeds generated
by the site and from referrals from other sites.
The wealth of content and the multiple navigation modes seem to confuse the reader and may
be handicaps compared to the organizational
simplicity of a paper magazine, as some experts
point out [1].
To solve this problem, the editorial board is reflecting on ways to better use Web tools to improve
the navigation on the site. Some ideas have already
been implemented in 2010. The IdM’s editorial
board relies on the results of many expert discussions on “Web ergonomics” [3], especially those
about the online press [4]. The possibilities are
numerous: links between articles on the same subject, creation of virtual folders, improving “search
engine optimization” results, tag clouds…. One of
the interesting tools to implement is the associated
dictionary that many popular magazines use. This
allows, for example, adding pop-up definitions of
terms (a “lexicon layer”) on the articles (the “text
layer”) [2].
In conclusion… After two years, Images des
Mathématiques is an undeniable success, although
its sustainability is not guaranteed. To carry out
such a project, the recipe is simple: take a few
motivated individuals, heat for a few weeks to get
a smooth stock of ideas, add plenty of enthusiasm
and hundreds of working hours. It’s ready! In short,
mathematicians of all countries, start blogging!
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Traveling on Images des Mathématiques:
Highway or Labyrinth?
Beyond the advantages already mentioned, IdM’s
site offers common services for searching data
(by text, keywords, authors, topics, dates, articles’
level of difficulty…), in addition to menu-driven
navigation.
Paradoxically, a survey conducted in 2010
showed that many readers do not understand the
site structure and are overlooking many of the
DECEMBER 2011

NOTICES

OF THE

AMS

1595

New From the
Mathematical Association of America
A Guide to Plane Algebraic Curves
SERIES: Dolciani Mathematical Expositions
By Keith Kendig
This book can be used in a one semester undergraduate course or senior capstone
course, or as a usef ul companion in studying algebraic geometry at the graduate level.

This Guide is a friendly introduction to plane algebraic curves. It emphasizes

Catalog Code:
DOL-46/AMS1111
Hardback
ISBN 978-0-88385-353-5
List: $49.95
MAA Member: $39.95
216 pp., 2011

geometry and intuition, and the presentation is kept concrete. You’ll find an
abundance of pictures and examples to help develop your intuition about the subject,
which is so basic to understanding and asking fruitful questions. Highlights of
the elementary theory are covered, which for some could be an end in itself,
and for others an invitation to investigate further. Proofs, when given, are mostly
sketched, some in more detail, but typically with less. References to texts that
provide further discussion are often included.
Computer algebra software has made getting around in algebraic geometry
much easier. Algebraic curves and geometry are now being applied to areas such
as cryptography, complexity and coding theory, robotics, biological networks,
and coupled dynamical systems. Algebraic curves were used in Andrew Wiles’
proof of Fermat’s Last Theorem, and to understand string theory, you need to
know some algebraic geometry. There are other areas on the horizon for which
the concepts and tools of algebraic curves and geometry hold tantalizing promise.
This introduction to algebraic curves will be appropriate for a wide segment
of scientists and engineers wanting an entrance to this burgeoning subject.

To
order
or to inquire about examination copies: Call 1-800-331-1622.
These books are available at www.maa.org, and through Amazon.com.

Mathematics People

Hoang Tuy Awarded
Carathéodory Prize
Hoang Tuy of the Institute of Mathematics of the Vietnamese Academy of Science and Technology has been
awarded the first Constantin Carathéodory Prize “for his
pioneering work and fundamental contributions to global
optimization.”
The Constantin Carathéodory Prize was established by
the International Society of Global Optimization in 2011.
It is awarded biannually to an individual or a group for
fundamental contributions to theory, algorithms, and applications of global optimization. The prize carries a cash
award of US$2,000 and a certificate.
—International Society of Global Optimization

Sevenheck was honored for his “outstanding work in
the field of complex algebraic geometry and singularity
theory.” According to the prize citation, “his work focuses
on very challenging problems in algebraic geometry and
singularity theory” and involves research into such topics
as Frobenius manifolds, twistor structures, Hodge theory,
and mirror symmetry.
The von Kaven prize is funded from the proceeds of
the von Kaven Foundation, which was established in 2004
by mathematician Herbert von Kaven, who died in 2009
at the age of 101.
—From a DFG announcement

Ball and Rajamani Receive
2011 CAV Award

Thomas J. Sargent of New York University and the
Hoover Institution, Stanford, California, has been awarded
the sixth annual CME Group-MSRI Prize in Innovative
Quantitative Applications. The prize recognizes individuals or groups for originality and innovation in the use of
mathematical, statistical, or computational methods for
the study of the behavior of markets and, more broadly,
of economics. Sargent was recognized for his work in
macroeconomics, monetary economics, and time series
economics. The award carries a cash prize of US$25,000.

Thomas Ball and Sriram Rajamani of Microsoft Research have been awarded the 2011 Computer-Aided
Verification (CAV) Award “for their contributions to software model checking, specifically the development of the
SLAM/SDV software model checker, which successfully
demonstrated computer-aided verification techniques
on real programs.” Their research showed how theorem
proving, model checking, and static analysis technology
can be applied to real programs of realistic size written
in real programming languages. The CAV award is given
annually in recognition of a specific fundamental contribution or a series of outstanding contributions to the
field of computer-aided verification and includes a cash
prize of US$10,000.

—From a CME/MSRI announcement

—Moshe Vardi, Rice University

Sargent Awarded 2011
CME/MSRI Prize

Sevenheck Receives von
Kaven Award

Lamzouri Receives 2011
CMS Doctoral Prize

Christian Sevenheck of the University of Mannheim
has been awarded the von Kaven Prize in Mathematics
of the von Kaven Foundation, which is administered by
the Deutsche Forschungsgemeinschaft (DFG, German
Research Foundation). The prize carries a cash award of
10,000 euros (approximately US$13,500).

Youness Lamzouri of the University of Illinois, UrbanaChampaign, has been awarded the 2011 Doctoral Prize
of the Canadian Mathematical Society (CMS) for his research in analytic number theory. According to the prize
citation, “his thesis provides a first good understanding
of extreme values of the Riemann zeta-function (and
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of all L-functions) at the edge of the critical strip, an
area involved in some of the most difficult and central
problems in analytic number theory.” The CMS Doctoral
Prize recognizes outstanding performance by a doctoral
student. Lamzouri earned his Ph.D. in mathematics from
the University of Montreal in 2009.
—From a CMS announcement

NSF Postdoctoral
Fellowships Awarded
The Mathematical Sciences Postdoctoral Research Fellowship program of the Division of Mathematical Sciences
(DMS) of the National Science Foundation (NSF) awards
fellowships each year for postdoctoral research in pure
mathematics, applied mathematics and operations research, and statistics. Following are the names of the
fellowship recipients for 2011, together with their Ph.D.
institutions (in parentheses) and the institutions at which
they will use their fellowships.
Benjamin Bakker (Princeton University), Courant
Institute, New York University; Jennifer Balakrishnan
(Massachusetts Institute of Technology), Harvard University; Dean Baskin (Stanford University), Northwestern
University; Jacob Bedrossian (University of California,
Los Angeles), Courant Institute, New York University;
Jonathan Bloom (Columbia University), Massachusetts
Institute of Technology; Matthew Bond (Michigan State
University), University of British Columbia; Aaron Brown
(Tufts University), Pennsylvania State University; Tova
Brown (Massachusetts Institute of Technology), University of California, Los Angeles; Dustin Cartwright
(University of California, Berkeley), Yale University; Ivan
Christov (Northwestern University), Princeton University; Thomas Church (University of Chicago), Stanford
University; Maria Cueto (University of California, Berkeley), Columbia University; Jeffrey Danciger (Stanford
University), University of Texas, Austin; Christopher
Dodd (Massachusetts Institute of Technology), University
of Toronto; Benjamin Dodson (University of North Carolina, Chapel Hill), University of California, Berkeley; Damir
Dzhafarov (University of Chicago), University of Notre
Dame; Benjamin Elias (Columbia University), Massachusetts Institute of Technology; Allison Gilmore (Columbia
University), Princeton University; Paul Hand (New York
University), Massachusetts Institute of Technology; Nadia
Heninger (Princeton University), University of California,
San Diego; Arie Israel (Princeton University), Courant
Institute, New York University; David Jordan (Massachusetts Institute of Technology), University of Texas, Austin;
Daniel Kane (Harvard University), Stanford University;
Cagatay Kutluhan (University of Michigan); Harvard
University; Karola Meszaros (Massachusetts Institute
of Technology), University of Michigan; Ronen Mukamel (Massachusetts Institute of Technology), Stanford
University; Kyle Ormsby (University of Michigan), Massachusetts Institute of Technology; Braxton Osting (Columbia University), University of California, Los Angeles;
1598
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William Perkins (New York University), Georgia Institute
of Technology; Yaniv Plan, California Institute of Technology), University of Michigan; Emily Riehl (University
of Chicago), Harvard University; Lief Ristroph (Cornell
University), Courant Institute, New York University; Nancy
Rodriguez (University of California, Los Angeles), Stanford University; Sherri Rose (University of California,
Berkeley), Johns Hopkins University; Matthew Satriano
(University of California, Berkeley), University of Michigan; Michael Schnall-Levin (Massachusetts Institute of
Technology), Broad Institute; Paul Smith (University of
California, Los Angeles), University of California, Berkeley; Andrew Suk (New York University), Massachusetts
Institute of Technology; Chelsea Walton (University of
Michigan), University of Washington; Ray Yang (University
of Texas, Austin), Courant Institute, New York University.
—NSF announcement

William B. Woolf (1932–2010)
William Blauvelt Woolf, who served Mathematical Reviews (MR) and the American Mathematical Society (AMS)
from 1979 to 1995, died in Seattle, Washington, on December 6, 2010, following a long struggle with a combination
of medical conditions.

Biography
Bill Woolf was born in New Rochelle, NY, on September 18,
1932. He earned his bachelor’s degree at Pomona College,
his master’s degree at the Claremont Graduate School,
and his Ph.D. degree at the University of Michigan in 1960
under the guidance of Arthur J. Lohwater.
From 1959 to 1968 Bill taught at the University of Washington, spending 1963–64 in Helsinki as a Fulbright Fellow.
Bill was a member of the senior staff at the American Association of University Professors in Washington DC from
1968 to 1979. He was managing editor at MR from 1979
to 1990 and associate executive director of the AMS from
1990 to 1995. Bill and his wife, Shirley (McRae), retired to
Port Townsend, WA, to a house he helped design (in 1977
he designed a home in Great Falls, VA).
Bill’s commitment to civil rights led to a lifelong association with the American Civil Liberties Union. A lover
of sailing, he owned two boats (the second of which was
christened “Aftermath”). He was an active member of the
Society of Friends (Quakers) and was a founding member
of the Port Townsend Friends meeting. His many associates will always remember his love both of good food and
of well-reasoned arguments.

The MR Years
Bill Woolf was called in 1979 to Mathematical Reviews by
John Selfridge, who had known him as a colleague from
earlier times at the University of Washington. Bill’s organizational and administrative skills were especially valuable
in his new position as managing editor at MR.
Initially the problems to be addressed included the
backlog of material that had accumulated at MR. This resulted in MR’s bumper volume 58, which was 76 percent
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larger than the previous one and cleared up most of the
problems. Then a new month-and-year-based volume
numbering of MR was instituted, beginning with issue
80a for January of 1980. This signaled a revamping of the
production system for MR that is still paying off today.
Bill and John managed the transition of the composition
of the pages of MR from the arcane STI system to TeX. The
85a issue of MR appeared on schedule and signaled the
beginning of the new TeX era for MR. The relatively smooth
changeover to a whole new production system was a tribute to the MR administration’s policy of encouraging staff
to educate and train themselves in new technologies and
skills, because TeX, and computer database deployment
in business operations were both in their early stages.
That MR has been able to become MathSciNet online is
largely due to the forward-looking computerized design
introduced in large part by Bill in the 1980s.

The AMS Years
Bill Woolf joined the AMS’s Providence office staff as
associate executive director in February of 1990, transferring from his position as managing editor of MR at the
AMS’s Ann Arbor office. Bill was director of the Computer
Services Division, a central component of the Society’s
membership and publication operations. Within ten
months of his arrival, Bill’s role was expanded to include
supervision of the departments that formed the Providence office’s publication production group. This was a
task at which Bill excelled, which was no surprise given
his success in establishing and supervising the large-scale
production processes for MR. He made crucial contributions to the initiation of the AMS’s e-math.ams.org and
later to the launching of MathSciNet in 1996.
Those who worked under Bill’s supervision found
his management style one that encouraged crossdepartment collaboration in accomplishing the tasks
at hand, focusing on efficiency while not sacrificing
quality. When the inevitable problems arose, his approach was best reflected by a favorite saying of his:
“Fix the problem, not the blame.” Those who worked
for Bill knew that he expected their best efforts and
also knew he would support those efforts by providing
them with the resources they needed to do their jobs.

paper session. This year PME held a session in conjunction
with the Mathematical Association of America MathFest
in Lexington, Kentucky, August 4–6, 2011. The AMS and
the American Statistical Association sponsor awards to
student speakers for excellence in exposition and research.
Each awardee received a check for US$150. The names,
chapters, institutions, and paper titles of the awardwinning students follow.
Joseph Ferrara, Florida Eta Chapter, University
of North Florida, “Exterior algebra and the MaxwellBoltzmann equations”; Katie Heaps, Pennsylvania Upsilon Chapter, Duquesne University, “Variational image
denoising and decomposition using duality”; Kady
Hossner, Oregon Delta Chapter, Western Oregon University, “Cayley-Sudoku tables and loop theory”; Rachel
Levanger, Florida Eta Chapter, University of North Florida, “Imagining the Banach-Tarski paradox”; Katherine
Moore, Ohio Pi Chapter, Kenyon College, “Abundancy
index outlaws”; Brian Pietsch, Wisconsin Delta Chapter,
St. Norbert College, “Parameterizing the Koch curve”;
Christopher Schafhauser, Wisconsin Eta Chapter,
University of Wisconsin-Platteville, “Alpha-regular stick
unknots”; Mario Sracic, Ohio Xi Chapter, Youngstown
State University, “Cryptology and quantum computing”; and Hongying Zhao, Minnesota Delta Chapter,
Saint Johns University and the College of Saint Benedict, “Nonabelian groups with perfect order subsets”.
—From a Pi Mu Epsilon announcement

—Patrick Ion,
Mathematical Reviews
—James W. Maxwell,
American Mathematical Society
—Donovan H. Van Osdol,
University of New Hampshire

Pi Mu Epsilon Student Paper
Presentation Awards
Pi Mu Epsilon (PME), the U.S. honorary mathematics society, makes annual awards to recognize the best papers
by undergraduate students presented at a PME student
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Correction
The following correction was printed in the November
2011 issue:
The email address given for author James
Schwartz, “Gerhard Hochschild (1915–2010)”,
Notices, September 2010 issue, page 1082, was incorrect. The correct address is jamesschwartz1@
gmail.com.
Unfortunately, the correction listed the incorrect issue
for the article “Gerhard Hochschild (1915–2010)”. The
article appeared in the September 2011 issue.
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htm or http://tinyurl.com/3e7owrg. The deadline for proposals is January 26, 2012.

Call for Proposals for AMS
Short Courses
The AMS Short Course Subcommittee invites submissions of preliminary proposals for short courses to be
given at the 2013 or 2014 Joint Mathematics Meetings.
Members are also invited to submit names of colleagues
whom they think would conduct inspiring short courses.
A short course consists of a coherent sequence of survey lectures and discussions on a single theme of applied mathematics. A short course ordinarily extends
over a period of two days immediately preceding the
Joint Mathematics Meetings held in January. Preliminary
proposals may be as short as one page. After reviewing
the preliminary proposals, the subcommittee may ask
for more details from some of the proposers. Proposals
should be sent via email to Ellen Maycock at ejm@ams.
org. For full consideration for the 2013 Short Courses,
proposals should be submitted by December 21, 2011.
—AMS announcement

NSF Computing Equipment
and Instrumentation Programs
The Division of Mathematical Sciences (DMS) of the National Science Foundation (NSF) plans a limited number
of awards for the support of computing environments for
research in the mathematical sciences. SCREMS (Scientific
Computing Research Environments for the Mathematical
Sciences) supports computing environments dedicated
to research in the mathematical sciences. Proposals may
request support for the purchase of computing equipment
and limited support for professional systems administrators or programmer personnel for research computing
needs. These grants are intended to support research
projects of high quality that require access to advanced
computing resources. Requests for routine upgrades of
standard desk-environment workstations or laptop computers are not appropriate for this program. Awards are
made to provide support for specific research projects
rather than to provide general computing capacity. Proposers are encouraged to include projects involving symbolic
and algebraic computations, numerical computations and
simulations, and graphical representations (visualization)
in aid of the research.
For more information see the website h t t p : / /
www.nsf.gov/pubs/2007/nsf07502/nsf07502.
1600
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—From an NSF announcement

NSF Program in Computational
and Data-Enabled Science and
Engineering in Mathematical
and Statistical Sciences
Computational and data-enabled science and engineering
(CDS&E) is emerging as a distinct intellectual and technological discipline lying at the interface of mathematics, statistics, computational science, core sciences, and
engineering disciplines. CDS&E, broadly interpreted, now
affects virtually every area of science and technology, revolutionizing the ways science and engineering are done. The
CDS&E program in the Division of Mathematical Sciences
(DMS) of the National Science Foundation (NSF), in partnership with the Office of Cyberinfrastructure, supports fundamental research at the core of this emerging discipline.
It supports broadly innovative, ambitious, and transformative research that will lead to significant advancement in
CDS&E. The emphasis will be on mathematical, statistical,
computational, and algorithmic developments, as well as
their applications in advancing modern cyberinfrastructure and scientific discovery. Multidisciplinary collaboration and the training of the next generation of data and
computational scientists firmly grounded and trained in
mathematics and statistics will be strongly encouraged.
The research topics supported by CDS&E in mathematical and statistical sciences will be rooted in mathematics
and statistics and will address computational and big
data challenges and directly promote discoveries and innovations at the frontiers of science and engineering. The
overall impact in the mathematical and statistical sciences
of the proposed work will be a review criterion.
The window for submission of proposals is January 9–January 23, 2012. For more details see http://
www.nsf.gov/funding/pgm_summ.jsp?pims_
id=504687&WT.mc_id=USNSF_25&WT.mc_ev=click.
—From an NSF announcement
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NDSEG Fellowships
As a means of increasing the number of U.S. citizens
trained in disciplines of military importance in science and
engineering, the Department of Defense (DoD) awards National Defense Science and Engineering Graduate (NDSEG)
Fellowships each year to individuals who have demonstrated ability and special aptitude for advanced training
in science and engineering. The fellowships are awarded
for a period of three years for study and research leading
to doctoral degrees in any of fifteen scientific disciplines.
The NDSEG Fellowship Program is open only to applicants
who are citizens or nationals of the United States. NDSEG
Fellowships are intended for students at or near the beginning of their graduate studies in science or engineering.
Applicants must have received or be on track to receive
their bachelor’s degree by fall of 2012. Fellows selected
in spring 2012 must begin their fellowship tenure in fall
2012. Fellowships are tenable only at U.S. institutions of
higher education offering doctoral degrees in the scientific
and engineering disciplines specified. Fellows will receive
full tuition and stipends for 12-month tenures: US$30,500
for the first year, US$31,000 for the second year, and
US$31,500 for the third year. Applications are encouraged
from women, persons with disabilities, and minorities,
including members of ethnic minority groups such as African American, American Indian and Alaska Native, Asian,
Native Hawaiian and other Pacific Islander, Hispanic, or
Latino. Complete applications must be submitted electronically by December 16, 2011. Application forms are available online at http://ndseg.asee.org/apply_online.
For further information, see http://ndseg.asee.org/.
—From an NDSEG announcement

National Academies Christine
Mirzayan Graduate Fellowship
Program
The Christine Mirzayan Science and Technology Policy
Graduate Fellowship Program of the National Academies
is designed to engage graduate science, engineering,
medical, veterinary, business, and law students in the
analysis and creation of science and technology policy
and to familiarize them with the interactions of science, technology, and government. As a result, students
develop essential skills different from those attained in
academia and make the transition from graduate student
to professional. Applications for the fellowships are invited from scholars from graduate through postdoctoral
levels in any physical, biological, or social science field or
any field of engineering, medicine and health, or veterinary medicine, as well as business, law, education, and
other graduate and professional programs. Postdoctoral
scholars should have received their Ph.D. within the past
five years. The winter/spring session will run January
23–April 13, 2012, and the fall session will run August
27–November 16, 2012. There will be no summer session
DECEMBER 2011
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in 2012. The stipend for the 12-week session is US$8,240.
The deadline for receipt of materials for the fall program
is May 1, 2012. More information and application forms
and instructions can be found on the website http://
sites.nationalacademies.org/PGA/policyfellows/
index.htm or by contacting The National Academies
Christine Mirzayan Science and Technology Policy Graduate Fellowship Program, 500 Fifth Street, NW, Room
508, Washington, DC 20001; telephone: 202-334-2455;
fax: 202-334-1667; email: policyfellows@nas.edu.
—From a National Academies announcement

Fields Institute Postdoctoral
Fellowships
The Fields Institute in Toronto, Canada, invites applications for postdoctoral fellowship positions for the 2012–
2013 academic year. The Thematic Program on Forcing and
Its Applications will take place at the institute from July to
December 2012. The fellowships provide for a period of engagement in research and participation in the activities of
the institute. In addition to regular postdoctoral support,
one visitor for each six-month program will be awarded the
Jerrold E. Marsden Postdoctoral Fellowship. There will also
be a number of two-year positions available connected to
the Fields-Ontario fellowship. Applicants seeking postdoctoral fellowships funded by other agencies (such as NSERC
or international fellowships) are encouraged to request
the Fields Institute as their proposed location of tenure
and should apply to the institute for a letter of invitation.
Applications are invited from qualified candidates who
will have recently completed a Ph.D. in a related area of
the mathematical sciences. The deadline for applications
is December 15, 2011. For more information see http://
www.fields.utoronto.ca/honours/postdoc.html.
—From a Fields Institute announcement

News from the
Mathematical Biosciences
Institute
The Mathematical Biosciences Institute (MBI) is accepting
applications for two kinds of awards, described below.
MBI Postdoctoral Fellows, to start September 2012, are
immersed in the topics of the MBI emphasis year programs (see http://mbi.osu.edu). Postdoctoral Fellows
engage in a three-year integrated program of tutorials,
working seminars or journal clubs, and workshops, and
in interactions with their mathematical and bioscience
mentors. These activities are geared toward providing the
tools to pursue an independent research program with an
emphasis on collaborative research in the mathematical
biosciences. MBI facilitated activities for Postdoctoral Fellows are tailored to the needs of each early career scientist.
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The MIT Press
Concepts
and Fuzzy Logic
edited by
Radim Belohlavek
and George J. Klir
“The editors have assembled a diverse and
stellar collection of
authors to help them in
bridging the interdisciplinary gap between the
pyschology of concepts
and theorizing in fuzzy logic. This is an important
undertaking and one that is long overdue, given
the as yet largely untapped potential synergy at the
interface of these ﬁelds.”
— Gregg C. Oden, University of Iowa
240 pp., 7 illus., $35 cloth

Optimal
Control Theory
with Applications
in Economics
Thomas A. Weber
foreword by
A. V. Kryazhimskiy
“Weber’s book is an
important reference
for anyone wishing to
explore dynamic economic systems. Its early
chapters present a nice overview of the ﬁeld, and
for researchers already familiar with control theory
there are several chapters dealing with applications
to game theory and mechanism design, including
interesting examples that are nicely developed.”
— Andrew B. Whinston, University of Texas at Austin

Applications for an MBI Postdoctoral Fellowship are
to be submitted online at http://www.mathjobs.org/
jobs/mbi. Applicants need to provide a curriculum vita, a
research statement, and three letters of recommendation.
Applications completed before December 16, 2011, will
receive full consideration.
MBI Early Career Awards, to be held during the
2012-13 Year on Mathematical Neuroscience, enable recipients to be in residence at the Mathematical Biosciences
Institute for stays of at least three months during the
Emphasis Year Program. The 2012-13 program is on Mathematical Neuroscience (see http://mbi.osu.edu/2012/
scientific2012.html). Awardees will engage in workshops tied to the scientific theme and are expected to
interact with local and visiting researchers.
Early Career Awards are aimed at nontenured scientists
who currently have continuing employment and who hold
a doctorate in any of the mathematical, statistical, and
computational sciences, or in any of the biological, medical, and related sciences.
An Early Career Award will be for a maximum of
US$7,000 per month of residency and for a maximum of
nine months during the academic year; the award may
be used for salary and benefits, teaching buyouts, and/
or local expenses.
Applications completed before December 16, 2011,
will receive full consideration. The applicant should state
the period that he or she would plan to be in residence.
Applications are to be submitted online at http://www.
mathjobs.org/jobs/mbi. Applicants need to provide a
curriculum vita, a research statement, and three letters
of recommendation. One of these letters should be from
the department chair of the applicant’s home institution;
the chair’s letter should approve of the proposed financial
arrangements for the candidate’s stay at MBI.
For additional information about these two award opportunities, please contact Rebecca Martin (rebecca@mbi.
osu.edu or 614-688-3519).
—MBI announcement

280 pp., 52 illus., $50 cloth

Now in Paper

Isaac Newton
on Mathematical Certainty and
Method
Niccolò Guicciardini
“This book will become a
classic.”
— Paolo Mancosu, American Scientist
Transformations: Studies in the History of Science and Technology
448 pp., 96 illus., $20 paper

To order call 800-405-1619thttp://mitpress.mit.edu
Visit our e-books store: http://mitpress-ebooks.mit.edu
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For Your Information
Departments Coordinate Job
Offer Deadlines
For the past twelve years, the American Mathematical
Society has led the effort to gain broad endorsement for
the following proposal:
That mathematics departments and institutes agree not
to require a response prior to a certain date (usually early
in February of a given year) to an offer of a postdoctoral
position that begins in the fall of that year.
This proposal is linked to an agreement made by the
National Science Foundation (NSF) that the recipients of
the NSF Mathematical Sciences Postdoctoral Fellowships
would be notified of their awards, at the latest, by the end
of January. The purpose is to ensure that applicants do not
have to make decisions about job offers before the results
of the National Science Foundation (NSF) postdoctoral
fellowship competition are announced. The agreement
applies only to offers of postdoctoral positions and not
tenure-track positions, and only to applicants who are less
than two years past the Ph.D. Last year, 148 mathematics
and applied mathemaics departments and three mathematics institutes endorsed the agreement.

The AMS proposes that mathematics departments
again collectively enter into the same agreement for the
upcoming cycle of recruiting, with the deadline set for
Friday, February 3, 2012. The NSF has already agreed
that it will complete its review of applications by January 25, 2012, at the latest, and that all applicants will
be notified electronically at that time.
The list of departments and institutes endorsing this
agreement for postdoctoral positions beginning in the fall
of 2012 appears on the AMS website at http://www.ams.
org/employment/postdoc-offers.html.
Please notify Ellen Maycock at the AMS (ejm@ams.org)
if and only if:
(1) your department is not listed and you would
like to be listed as part of the agreement
or
(2) your department is listed and you would
like to withdraw from the agreement and be
removed from the list.
—Ellen Maycock, AMS Meetings
and Professional Services Department

Inside the AMS
Project NExT Fellows Chosen
Six mathematicians have been selected as AMS Project
NExT fellows for the 2011–2012 academic year. Their
names, affiliations, and areas of research are: Louis
Deaett, Quinnipiac University, linear algebra and matrix
theory; Brian Fischer, Seattle University, computational
neuroscience; Thomas Hoft, Tufts University, inverse
problems; Karen Lange, Wellesley College, computability
theory; Katharine Ott, University of Kentucky, partial
differential equations and harmonic analysis; Zeynep
Teymuroglu, Rollins College, mathematical biology.
Project NExT (New Experiences in Teaching) is a professional development program for new and recent Ph.D.’s
in the mathematical sciences (including pure and applied mathematics, statistics, operations research, and
mathematics education). It addresses all aspects of an
academic career: improving the teaching and learning of
mathematics, engaging in research and scholarship, and
participating in professional activities. It also provides the
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participants with a network of peers and mentors as they
assume these responsibilities. The AMS provides funding
for a number of the fellowships.
—Aparna Higgins,
Director, Project NExT

AMS Announces New Blog for
Job Seekers
“On The Market”, a new blog with job-seeking advice, has been launched at http://blogs.ams.org/
onthemarket/. The Joint Committee on Employment Opportunities is providing content for the blog and welcomes
questions and comments from those on both sides of
the hiring process. Currently, JCEO member Sue Geller is
serving as moderator.
—AMS Membership and Programs Department
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About the Cover
The mathematics of plant life
This month’s cover illustrates a fine example of phyllotaxis, and accompanies John Adam’s review of The
Mathematics of Life in this issue. The literature refers
often to sunflowers exhibiting spectacular Fibonacci
patterns, but photographs of them seem to be rare.
This one comes from John Palmer, formerly on the
faculty of the University of New South Wales, Sydney,
now retired. He writes:
“Early published studies of sunflower head seed
patterns, were mainly mathematical. My research
was into positional control of the floral organs in the
growing sunflower head, with the objective of understanding how the prominent seed row patterns shown
in the ripe sunflower head in my photograph are produced. The rows turning to the left and right conform
to the Fibonacci system. From the rim, merging seed
row pairs 144:89, 89:55, 55:34 can be indentified.
Towards the head’s center, the seed row patterns are
disturbed by asymmetry and double seeds.”
—Bill Casselman
Graphics editor
(notices-covers@ams.org)

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

The Volterra Chronicles
The Life and Times of an
Extraordinary Mathematician
1860–1940
Judith R. Goodstein, California
Institute of Technology, Pasadena, CA

$28
for AMS
Members!

Author Judith Goodstein captures
the human, political and social
environment of the age.
—Salvatore Coen, Nature

This carefully documented biography by California
Institute of Technology archivist Goodstein provides
a vivid, very readable depiction of the whole of
Volterra’s life.
—S.J. Colley, Choice
Co-published with the London Mathematical Society beginning with
Volume 4. Members of the LMS may order directly from the AMS at the
AMS member price. The LMS is registered with the Charity Commissioners.

History of Mathematics, Volume 31; 2007; 310 pages;
Hardcover; ISBN: 978-0-8218-3969-0; List US$35;
AMS members US$28; Order code HMATH/31

www.ams.org/bookstore
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From the AMS
Public Awareness
Office
2012 Calendar of Mathematical Imagery. To request a complimentary
copy of the 2012 calendar featuring selected images from Mathematical Imagery (www.ams.org/mathimagery),
please email paoffice@ams.org
with subject line “2012 calendarnotices”. Please limit your order to three copies so that
others may also have the opportunity to receive a copy.
—Annette Emerson and Mike Breen
AMS Public Awareness Officers
paoffice@ams.org

Deaths of AMS Members
Stephen L. Bloom, professor at the Stevens Institute of
Technology, died on October 11, 2010. Born on July 13,
1940, he was a member of the Society for 46 years.
Michael J. Cambern, professor at the University of
California Santa Barbara, died on March 10, 2011. Born
on April 15, 1933, he was a member of the Society for
48 years.
Kai Lai Chung, professor at the University of California
San Diego, died on June 2, 2009. Born on September 19,
1917, he was a member of the Society for 63 years.
Robb Charles Fry, professor at Thompson Rivers
University, died on August 31, 2011. Born on January 29,
1961, he was a member of the Society for 24 years.
Daryl Neil Geller, professor at Stony Brook University, died on February 5, 2011. Born on December 26, 1950,
he was a member of the Society for 37 years.
Harro G. Heuser, professor at the Karlsruhe Institute
of Technology, died on February 21, 2011. Born on December 26, 1927, he was a member of the Society for 46 years.
Walter E. Koss, of Tuscaloosa, Alabama, died on
September 13, 2003. Born on January 23, 1911, he was a
member of the Society for 56 years.
Henry L. Loeb, of Beaverton, Oregon, died on September 5, 2011. Born on July 10, 1924, he was a member of
the Society for 50 years.
Ricardo Beckwith Quintana, of Madison, Wisconsin,
died on November 25, 2010. Born on August 23, 1940, he
was a member of the Society for 44 years.
Diran Sarafyan, professor at the University of New
Orleans, died on March 11, 2003. Born on December 15,
1913, he was a member of the Society for 46 years.
Spurgeon E. Smith, of Elgin, Texas, died on January
17, 2011. Born on July 17, 1925, he was a member of the
Society for 61 years.
Tai-il Suh, of Los Angeles, California, died on July
27, 2009. Born on June 1, 1928, he was a member of the
Society for 50 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.wustl.edu in the
case of the editor and notices@
ams.org in the case of the managing
editor. The fax numbers are 314935-6839 for the editor and 401331-3842 for the managing editor.
Postal addresses may be found in the
masthead.

Upcoming Deadlines
November 17, 2011: Applications for NRC-Ford Foundation
Dissertation and Postdoctoral Fellowships. See h t t p : / / s i t e s .
nationalacademies.org/PGA/
FordFellowships/index.htm.
Postal address: Fellowships Office,
The National Academies, 500 Fifth
Street, NW, Fifth Floor, Washington,
DC 20001; 202-334-2872; infofell@
nas.edu.
DECEMBER 2011

December 1, 2011: Applications
for AMS Centennial Fellowship Program. See http://www.ams.org/
ams-fellowships/. For paper copies
of the form, write to the Membership
and Programs Department, American
Mathematical Society, 201 Charles
Street, Providence, RI 02904-2294;
prof-serv@ams.org; 401-455-4105.
December 1, 2011: Applications
for PIMS postdoctoral fellowships.
See http://www.pims.math.ca/
scientific/postdoctoral or contact: assistant.director@pims.
math.ca.
December 2, 2011: Entries for the
2012 Ferran Sunyer i Balaguer Prize.
See the website http://ffsb.iec.
cat.
December 15, 2011: Applications
for Fields Institute Postdoctoral Fellowships. See “Mathematics Opportunities” in this issue.
December 15, 2011: Applications for AMS Epsilon Fund grants.

See http://www.ams.org/programs/edu-support/epsilon/
emp-epsilon, or contact the AMS
Membership and Programs Department; prof-serv@ams.org; 800-3214267, ext. 4170.
December 16, 2011: Applications
for NDSEG Fellowships. See “Mathematics Opportunities” in this issue.
December 21, 2011: Proposals for
AMS Short Courses. See “Mathematics
Opportunities” in this issue.
December 21, 2011: Nominations
for the Schauder Medal. Contact Lech
Gorniewicz, tmna@mat.uni.torun.
pl.
December 31, 2011: Nominations
for Otto Neugebauer Prize for the
History of Mathematics. See http://
www.euro-math-soc.eu/node/995.
January 1, 2012: Proposals for
MSRI Hot Topic Workshops for
2012. See http://www.msri.org/
msri-htw.

Where to Find It
A brief index to information that appears in this and previous issues of the Notices.

Where to Find It

AMS Bylaws—November 2009, p. 1320
A brief index to information that appears in this and previous issues of the Notices.
AMS Email Addresses—February 2011, p. 326
AMS Bylaws—November 2005, p. 1239
AMS Ethical Guidelines—June/July 2006, p. 701
AMS Email Addresses—February 2006, p. 251
AMS Officers 2010 and 2011 Updates—May 2011, p. 735
AMS Ethical Guidelines—June/July 2006, p. 701
AMS Officers and Committee Members—October 2011, p. 1311
AMS Officers 2005 and 2006 (Council, Executive Committee,
Conference Board
of theBoard
Mathematical
Sciences—September
Publications
Committees,
of Trustees)—May
2006, p. 604 2011,
p. 1142
AMS Officers and Committee Members—October 2006, p. 1076
IMU Executive Committee—December 2011, p. 1606
Conference Board of the Mathematical Sciences—September 2006,
Information
for Notices Authors—June/July 2011, p. 845
p.
911
Mathematics
Research
Institutes Contact 2006,
Information—August
2011,
Information for
Notices Authors—June/July
p. 696
p. 973
Mathematics Research Institutes Contact Information—August 2006,
National
Science Board—January 2011, p. 77
p.
798
New
Journals
for Board—January
2008—June/July2006,
2009,p.p.62
751
National Science
NRC Journals
Board onfor
Mathematical
Sciences
Their Applications—March
New
2004—June/July
2006,and
p. 697
2011, p. 482
NRC Board on Mathematical Sciences and Their Applications—March
NRC Mathematical
Sciences Education Board—April 2011, p. 619
2006,
p. 369
NSF Mathematical
Physical
SciencesBoard—April
Advisory Committee—February
NRC
Mathematicaland
Sciences
Education
2006, p. 488
2011, p. 329
NSF Mathematical and Physical Sciences Advisory Committee—February
Program
Officers for Federal Funding Agencies—October 2011,
2006,
p. 255
p. 1306 (DoD, DoE); December 2011, page 1606 (NSF Mathematics Education)
Program Officers for Federal Funding Agencies—October 2006,
Program
Officers
NSF Division
Mathematical
Sciences—Novemp.
1072 (DoD,
DoE);for
December
2006 of
p. 1365
(NSF)
ber 2011, p. 1472
Stipends for Study and Travel—September 2006, p. 913
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January 1, 2012: Proposals for
MSRI Summer Graduate Schools for
2012. See http://www.msri.org/
msri-sgw.
January 10, 2012: Applications for
American Association of University
Women (AAUW) Selected Professions
Fellowships. See http://www.aauw.
org/fga/fellowships_grants/
selected.cfm; or contact the AAUW,
Fellowships and Grants, 101 ACT
Drive, P. O. Box 4030, Iowa City, IA
52243-4030; 319-337-1716, ext. 60;
aauw@act.org.
January 13, 2012: Applications for Jefferson Science Fellows
(JSF) program. See http://sites.
nationalacademies.org/PGA/
Jefferson/PGA_046612; or contact
jsf@nas.edu; 202- 334-2643.
January 23, 2012: Proposals for
NSF Program in Computational and
Data-Enabled Science and Engineering in Mathematical and Statistical
Sciences. See “Mathematics Opportunities” in this issue.
January 26, 2012: Proposals for
NSF Computing Equipment and Instrumentation Programs. See “Mathematics Opportunities” in this issue.
January 31, 2012: Entries for the
Association for Women in Mathematics (AWM) essay contest. See http://
www.awm-math.org/biographies/
contest.html.
February 1, 2012: Applications
for AWM Travel Grants and Mentoring Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard; or contact Association for Women in Mathematics,
11240 Waples Mill Road, Suite 200,
Fairfax, VA 22030; 703-934- 0163;
awm@awm-math.org.
February 12, 2012: Applications
for IPAM summer program, Research
in Industrial Projects for Students
(RIPS). See www.ipam.ucla.edu.
February 15, 2012: Applications for AMS Congressional Fellowship. See http://www.ams.org/
programs/ams-fellowships/amsaaas/ams-aaas-congressionalfellowship or contact the AMS
Washington Office at 202-588-1100;
amsdc@ams.org.
May 1, 2012: Applications for National Academies Christine Mirzayan
Graduate Fellowship Program for fall
1606
2

2012. See “Mathematics Opportunities” in this issue.
May 1, 2012: Applications for
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard; or contact Association for Women in Mathematics,
11240 Waples Mill Road, Suite 200,
Fairfax, VA 22030; 703-934-0163;
awm@awm-math.org.
July 10, 2012: Full proposals for NSF Research Networks in
the Mathematical Sciences. See
http://www.nsf.gov/pubs/2010/
nsf10584/nsf10584.htm?WT.mc_
id=USNSF_25&WT.mc_ev=click.
October 1, 2012: Applications for
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard; or contact Association for Women in Mathematics,
11240 Waples Mill Road, Suite 200,
Fairfax, VA 22030; 703-934-0163;
awm@awm-math.org.

jchernia@nsf.gov

NSF Mathematics Education
Staff

Ron Buckmire
703-292-5323
rbuckmir@nsf.gov

The Directorate for Education and
Human Resources (EHR) of the National Science Foundation (NSF)
sponsors a range of programs that
support educational projects in
mathematics, science, and engineering. Listed below is contact information for those EHR program officers
whose fields are in the mathematical
sciences or mathematics education.
These individuals can provide information about the programs they
oversee, as well as information about
other EHR programs of interest to
mathematicians. The postal address
is: Directorate for Education and
Human Resources, National Science
Foundation, 4201 Wilson Boulevard,
Arlington, VA 22230. The EHR webpage is http://www.nsf.gov/dir/
index.jsp?org=EHR.
Office of the Assistant Director
Joan Ferrini-Mundy
Assistant Director
703-292-4682
jferrini@nsf.gov
Division of Research on Learning in
Formal and Informal Settings
John Cherniavsky
Acting Division Director
703-292-5136
N
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Robert Reys
703-292-8465
rreys@nsf.gov
Patricia Wilson
703-292-5096
pwilson@nsf.gov
Division of Graduate Education
James Lightbourne
Division Director
703-292-4628
jhlightb@nsf.gov
Division of Undergraduate
Education
Elizabeth J. Teles
Program Director
703-292-8670
ejteles@nsf.gov
Richard Alo
703-292-4634
ralo@nsf.gov

Lee Zia
703-292-5140
lzia@nsf.gov

IMU Executive Committee
The Executive Committee of the
International Mathematical Union
(IMU) consists of ten voting members
elected for four-year terms: the four
officers (president, two vice presidents, and secretary) and six other
members. The retiring president is
an ex-officio member of the Executive
Committee without vote for a period
of four years. The current members
(terms January 1, 2011, to December
31, 2014) of the IMU Executive Committee are:
President:
Ingrid Daubechies (United States)
Secretary:
Martin Grötschel (Germany)
Vice Presidents:
Christiane Rousseau (Canada)
Marcelo Viana (Brazil)
Members at Large:
Manuel de León (Spain)
Christiane Rousseau (Canada)

V
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Marcelo Viana (Brazil)
Yiming Long (China)
Cheryl E. Praeger (Australia)
Vasudevan Srinivas (India)
John Francis Toland (United
Kingdom)
Wendelin Werner (France)
Ex Officio:
László Lovász, Past President
(Hungary)

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.
The Adventure of Reason: Interplay
between Philosophy of Mathematics
and Mathematical Logic, 1900–1940,
by Paolo Mancosu. Oxford University
Press, January 2011. ISBN-13: 97801995-465-34.
At Home with André and Simone
Weil, by Sylvie Weil. (Translation of
Chez les Weils, translated by Benjamin
Ivry.) Northwestern University Press,
October 2010. ISBN-13: 978-08101270-43. (Reviewed May 2011.)
The Autonomy of Mathematical
Knowledge: Hilbert’s Program Revisited, by Curtis Franks. Cambridge
University Press, December 2010.
ISBN-13: 978-05211-838-95.
The Beginning of Infinity: Explanations That Transform the World, by
David Deutsch. Viking Adult, July
2011. ISBN-13: 978-06700-227-55.
The Best Writing on Mathematics: 2010, edited by Mircea Pitici.
Princeton University Press, December
2010. ISBN-13: 978-06911-484-10.
(Reviewed November 2011.)
DECEMBER 2011

The Big Questions: Mathematics,
by Tony Crilly. Quercus, April 2011.
ISBN-13: 978-18491-624-01.
The Black Swan: The Impact of the
Highly Improbable, by Nassim Nicholas Taleb. Random House Trade Paperbacks, second edition, May 2010.
ISBN-13: 978-08129-738-15. (First
edition reviewed March 2011.)
The Blind Spot: Science and the Crisis of Uncertainty, by William Byers.
Princeton University Press, April
2011. ISBN-13:978-06911-468-43.
The Calculus Diaries: How Math
Can Help You Lose Weight, Win
in Vegas, and Survive a Zombie
Apocalypse, by Jennifer Ouellette.
Penguin, reprint edition, August
2010. ISBN-13: 978-01431-173-77.
The Calculus of Selfishness, by Karl
Sigmund. Princeton University Press,
January 2010. ISBN-13: 978-06911427-53.
Chasing Shadows: Mathematics,
Astronomy, and the Early History of
Eclipse Reckoning, by Clemency Montelle. Johns Hopkins University Press,
April 2011. ISBN-13: 978-08018-96910.
The Clockwork Universe: Isaac
Newton, the Royal Society, and the
Birth of the Modern World, by Edward Dolnick. Harper, February 2011.
ISBN-13: 978-00617-195-16. (Reviewed April 2011.)
Complexity: A Guided Tour, by
Melanie Mitchell. Oxford University
Press, April 2009. ISBN-13: 97801951-244-15. (Reviewed April 2011.)
Crafting by Concepts: Fiber Arts
and Mathematics, by Sarah-Marie
Belcastro and Carolyn Yackel. A K
Peters/CRC Press, March 2011. ISBN13: 978-15688-143-53.
Cycles of Time: An Extraordinary New View of the Universe, by
Roger Penrose. Knopf, May 2011.
ISBN-13: 978-03072-659-06.
*Divine Machines: Leibniz and the
Sciences of Life, by Justin E. H. Smith.
Princeton University Press, May 2011.
ISBN-13: 978-06911-417-87.
Duel at Dawn: Heroes, Martyrs, and
the Rise of Modern Mathematics, by
Amir Alexander. Harvard University
Press, April 2010. ISBN-13: 97806740-466-10. (Reviewed November
2010.)
An Early History of Recursive Functions and Computability from Gödel
to Turing, by Rod Adams. Docent
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Press, May 2011. ISBN-13: 978-09837004-01.
The Evolution of Logic, by W. D.
Hart. Cambridge University Press,
August 2010. ISBN-13: 978-0-52174772-1
*Fascinating Mathematical People:
Interviews and Memoirs, edited by
Donald J. Albers and Gerald L. Alexanderson. Princeton University Press,
October 2011. ISBN: 978-06911-48298.
*Gottfried Wilhelm Leibniz: The
Polymath Who Brought Us Calculus, by
M. B. W. Tent. AK Peters/CRC Press,
October 2011. ISBN: 978-14398-92220.
The Grand Design, by Stephen
Hawking and Leonard Mlodinow.
Bantam, September 2010. ISBN-13:
978-05538-053-76.
Hidden Harmonies (The Lives and
Times of the Pythagorean Theorem),
by Robert and Ellen Kaplan. Bloomsbury Press, January 2011. ISBN-13:
978-15969-152-20.
The History and Development of
Nomography, by H. A. Evesham. Docent Press, December 2010. ISBN-13:
978-14564-796-26.
Hot X: Algebra Exposed, by Danica McKellar. Hudson Street Press,
August 2010. ISBN-13: 978-15946307-05.
I Want to Be a Mathematician: A Conversation with Paul Halmos. A film by
George Csicsery. Mathematical Association of America, March 2009. ISBN-13:
978-08838-590-94. (Reviewed June/
July 2011.)
Le Operazioni del Calcolo Logico,
by Ernst Schröder. Original German
version of Operationskreis des Logikkalkuls and Italian translation with
commentary and annotations by Davide Bondoni. LED Online, 2010. ISBN13: 978-88-7916-474-0.
Loving + Hating Mathematics: Challenging the Myths of Mathematical
Life, by Reuben Hersh and Vera JohnSteiner. Princeton University Press, January 2011. ISBN-13: 978-06911-424-70.
*Magical Mathematics: The Mathematical Ideas that Animate Great
Magic Tricks, by Persi Diaconis and
Ron Graham. Princeton University
Press, November 2011. ISBN: 97806911-516-49.
A Mathematician’s Lament: How
School Cheats Us Out of Our Most
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Fascinating and Imaginative Art Form,
by Paul Lockhart. Bellevue Literary
Press, April 2009. ISBN-13: 978-1934137-17-8.
Mathematics and Reality, by Mary
Leng. Oxford University Press, June
2010. ISBN-13: 978-01992-807-97.
Mathematics Education for a New
Era: Video Games as a Medium for
Learning, by Keith Devlin. A K Peters/
CRC Press, February 2011. ISBN-13:
978-1-56881-431-5.
The Mathematics of Life, by Ian
Stewart. Basic Books, June 2011. ISBN13: 978-04650-223-80. (Reviewed in
this issue.)
*Mathematics, Religion and Ethics:
An Epistemological Study, by Salilesh
Mukhopadhyay. Feasible Solution
LLC, September 2010. ISBN: 978-14507-3558-2.
Mysteries of the Equilateral Triangle, by Brian J. McCartin. Hikari, August 2010. ISBN-13: 978-954-919995-6. Electronic copies available for
free at http://www.m-hikari.com/
mccartin-2.pdf.
Newton and the Counterfeiter: The
Unknown Detective Career of the
World's Greatest Scientist, by Thomas
Levenson. Houghton Mifflin Harcourt,
June 2009. ISBN-13: 978-01510-12787.
NIST Handbook of Mathematical Functions, Cambridge University
Press, Edited by Frank W. J. Olver,
Daniel W. Lozier, Ronald F. Boisvert,
and Charles W. Clark. Cambridge
University Press, May 2010. ISBN-13:
978-05211-922-55 (hardback plus
CD-ROM); ISBN-13: 978-05211-406-38
(paperback plus CD-ROM). (Reviewed
September 2011.)
Nonsense on Stilts: How to Tell Science from Bunk, by Massimo Pigliucci.
University of Chicago Press, May
2010. ISBN-13: 978-02266-678-67.
(Reviewed April 2011.)
Number Freak: From 1 to 200—
The Hidden Language of Numbers
Revealed, by Derrick Niederman.
Perigee Trade, August 2009. ISBN-10:
03995-345-98.
Numbers: A Very Short Introduction, by Peter M. Higgins. Oxford University Press, February 2011. ISBN-13:
978-0-19-958405-5.
Numbers Rule: The Vexing Mathematics of Democracy, from Plato
to the Present, by George G. Szpiro.
Princeton University Press, April
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2010. ISBN-13: 978-06911-399-44.
(Reviewed January 2011.)
One, Two, Three: Absolutely Elementary Mathematics [Hardcover]
David Berlinski. Pantheon, May 2011.
ISBN-13: 978-03754-233-38.
Origami Inspirations, by Meenakshi Mukerji. A K Peters, September
2010. ISBN-13: 978-1568815848.
The Perfect Swarm: The Science of
Complexity in Everyday Life, by Len
Fisher. Basic Books, March 2011 (paperback). ISBN-13: 978-04650-202-49.
The Pleasures of Statistics: The
Autobiography of Frederick Mosteller.
Edited by Stephen E. Fienberg, David
C. Hoaglin, and Judith M. Tanur.
Springer, January 2010. ISBN-13: 97803877-795-53.
Problem-Solving and Selected Topics in Number Theory in the Spirit
of the Mathematical Olympiads, by
Michael Th. Rassias. Springer, 2011.
ISBN-13: 978-1-4419-0494-2.
*Proof and Other Dilemmas: Mathematics and Philosophy, edited by
Bonnie Gold and Roger A. Simons.
Mathematical Association of America,
July 2008. ISBN-13: 978-08838-55676. (Reviewed in this issue.)
*The Proof is in the Pudding: A
Look at the Changing Nature of Mathematical Proof, by Steven G. Krantz.
Springer, May 2011. ISBN: 978-03874890-87.
Proofiness: The Dark Arts of Mathematical Deception, by Charles Seife.
Viking, September 2010. ISBN-13:
978-06700-221-68.
The Quants: How a New Breed of
Math Whizzes Conquered Wall Street
and Nearly Destroyed It, by Scott
Patterson. Crown Business, January
2011. ISBN-13: 978-03074-533-89.
(Reviewed May 2011.)
Riot at the Calc Exam and Other
Mathematically Bent Stories, by Colin
Adams. AMS, July 2009. ISBN-13: 97808218-481-73.
Roads to Infinity: The Mathematics
of Truth and Proof, by John C. Stillwell.
A K Peters/CRC Press, July 2010.
ISBN-13: 978-15688-146-67.
The Shape of Inner Space: String
Theory and the Geometry of the
Universe’s Hidden Dimensions, by
Shing-Tung Yau (with Steve Nadis).
Basic Books, September 2010. ISBN13: 978-04650-202-32. (Reviewed
February 2011.)
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The Strangest Man, by Graham
Farmelo. Basic Books, August 2009.
ISBN-13: 978-04650-182-77. (Reviewed in this issue.)
Street-Fighting Mathematics:
The Art of Educated Guessing and
Opportunistic Problem Solving, by
Sanjoy Mahajan. MIT Press, March
2010. ISBN-13: 978-0-262-51429-3.
(Reviewed August 2011.)
Survival Guide for Outsiders: How
to Protect Yourself from Politicians,
Experts, and Other Insiders, by Sherman Stein. BookSurge Publishing,
February 2010. ISBN-13: 978-14392532-74.
The Theory That Would Not Die:
How Bayes’ Rule Cracked the Enigma
Code, Hunted Down Russian Submarines, and Emerged Triumphant
from Two Centuries of Controversy,
by Sharon Bertsch McGrayne. Yale
University Press, April 2011. ISBN-13:
978-03001-696-90.
Towards a Philosophy of Real
Mathematics, by David Corfield. Oxford University Press, April 2003.
ISBN-13: 0-521-81722-6. (Reviewed
November 2011.)
Train Your Brain: A Year’s Worth
of Puzzles, by George Grätzer. A K
Peters/CRC Press, April 2011. ISBN13: 978-15688-171-01.
Viewpoints: Mathematical Perspective and Fractal Geometry in Art, by
Marc Frantz and Annalisa Crannell.
Princeton University Press, August
2011. ISBN-13: 978-06911-259-23.
Visual Thinking in Mathematics, by
Marcus Giaquinto. Oxford University
Press, July 2011. ISBN-13: 978-01995755-34.
What’s Luck Got to Do with It? The
History, Mathematics and Psychology
of the Gambler’s Illusion, by Joseph
Mazur. Princeton University Press,
July 2010. ISBN-13: 978-069-1138909.
Why Beliefs Matter: Reflections on
the Nature of Science, by E. Brian
Davies. Oxford University Press, June
2010. ISBN13: 978-01995-862-02.
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From the AMS Secretary
Report of the Treasurer (2010)
I. Introduction
The Report of the Treasurer is presented annually and
discusses the financial condition of the Society as of the
preceding fiscal year end. In this year’s report, I would
like to take this opportunity to introduce myself to the
Society’s members as the new Treasurer, and to thank John
Franks for his tenure of 12 years. During the years of his
exemplary fiscal oversight, the Society has strengthened
its financial position, ensuring that we can meet the needs
of the profession in the future.
The Society has been in good financial health for many
years, and has accumulated ample financial reserves to
weather economic downturns on the order of what we
have experienced so far. In 2009 the AMS executive staff
expressed concern that 2010 might be a year in which

Table 1
DECEMBER 2011
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operations would not provide a positive net income.
However, as shown in Table 1 below, the organization’s
operations produced a healthy bottom line through careful management of expenses, and investments continued
to regain losses experienced in 2008. These were the two
main contributing factors to the large positive variance
from the budgeted figures for 2010, as shown in Table 3
and discussed in detail in this report.

II. The Economic Conditions Affecting 2010
Financial Results
At the time of this writing the U.S. is making a sluggish
recovery from the recession, and individual members
and libraries in universities across the nation continue to
feel the effects of the economic downturn, especially in
publicly-funded institutions. In support of the Society’s
members, individual dues were frozen at 2010 levels for
2011, and in the 2010 fiscal year the AMS kept prices
constant for all subscribed products, in response to
the knowledge that academic budgets have decreased. This management decision may have
kept the subscriber attrition rate from falling
precipitously.
In 2010 the inflation
rate was low and undoubtedly played a part
in keeping the Society’s
costs below budget for
the year. However, the inflation rate, or consumer
price index, does not correlate directly with the
Society’s costs, because
the index includes items
that are unrelated to operating costs, such as the
cost of housing, and it
does not include the cost
of healthcare carried
by employers. The Society’s budget for 2010
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Operating Support Fund (OSF) Balance History
Year

Balance

2005

$19,608,088

2006

$35,571,266

2007

$40,830,813

2008

$20,082,678

2009

$35,124,437

2010

$43,636,272

The Society’s operating income for 2010 was $1,809,027,
which was $1.6 million in excess of budget. The reasons
for the surplus are that publications and miscellaneous
revenues were greater than budgeted targets, and actual
expenses were $1,025,451 under budget. The publications
revenue surplus is attributable to conservative budgeting
of journal subscriptions and Mathematical Reviews revenues, as we expected a greater subscriber attrition rate
than experienced during 2010. In addition, the MathSciNet
revenues increased primarily due to growth in foreign
consortia subscriptions. The positive variance within

Table 2
projected an 8.4 percent increase in operating
costs, but actual costs were held at 4 percent.
The Society’s operating expenses were well
under budget, because budgeted positions
were not filled for extended periods and other
operating costs were managed well. In addition,
the organization’s professional staff strived
to find more efficient means of operating,
making reductions in costs such as printing
and building occupancy costs. Interest rates
on Certificates of Deposit and Money Market
accounts remained very low during 2010, affecting the return on the Society’s short-term
investment portfolio. On the other hand, the
intermediate and long-term portfolios were
positively affected by the bull market at the
end of 2010. The Operations Support Fund’s
(OSF) spendable income available for support
of membership and professional services continues to increase, despite the sharp decrease
in the Society’s investments in 2008. The investment gains experienced since 2008, plus the
additional investments to the OSF funded from
operations, have driven the fund’s balance to
well over $43,000,000 (see Table 2). Spendable
income available for operations has increased
from $612,000 in 2005 to $1,744,000 for the
2012 budget.

2010 Key Operating Figures

Table 3

III. Overall Operating Results
The detailed statement of activities is included
at the end of this report. The following is a brief
summary of the operating results for 2010:

Table 4

Major Expense Categories
2009 Actual
Personnel Costs

2010 Actual

2010 Budget

$16,898

69%

$17,200

68%

$17,675

1,652

7%

1,654

7%

1,930

7%

854

4%

814

3%

1,029

4%

Building and Equipment Related
Postage

67%

Outside Printing, Binding, and Mailing

765

3%

610

2%

644

2%

Printing Paper

417

2%

433

2%

420

2%

Travel: Staff, Volunteers, Grant Supported
All Other Expenses
TOTAL

595

2%

670

3%

716

3%

3,087

13%

3,902

15%

3,895

15%

$24,268

100%

$25,283

100%

$26,309

100%

Table 5
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miscellaneous revenues is because of the investment return in the operating portfolio.
The Society’s book program revenues exceeded the
prior year’s sales by 8 percent. This increase in revenues is
partially because the number of books published increased
from 95 to 100 in 2010 from the prior year. Some of the
series that experienced significant revenue increases were
Graduate Studies in Mathematics, History of Mathematics,
and Surveys and Monographs.
Although the Society has continued to have positive bottom lines for a number of years, revenues
are an area of concern. Table 4 shows that publishing
revenues, adjusted for inflation, have been fairly flat for
a number of years.
As mentioned in the Introduction, the Society has successfully controlled its expenses to counteract sluggish
growth in revenues. In Table 5 we show the 2009 and 2010
expenses by major category compared to the 2010 budget.
On the expense side of the equation, the largest positive
variance was due to lower-than-expected personnel costs
as budgeted positions were not filled during the year. In
addition, benefit expenses were less than budget because
of the unfilled positions and benefit premiums that were
lower than projected. Another item that was significantly
under-budget was equipment, which had a $263,922
positive budget variance primarily due to the delay in the
implementation of new association management software.
In a period when energy costs have increased, the
Society’s building costs decreased from 2009 by about 4
percent, as building improvements have made the Society’s buildings more energy efficient. Postage costs also
declined from 2009, because of savings measures instituted on promotional and meeting mailings. Costs related
to outside printing decreased partially due to the purchase
of a four-color press. A few expenses showed an increase
in 2010, primarily due to contracted costs associated with
a journal digitizing project and some costs associated with
the joint meetings in San Francisco.

IV. Financial Statements
The following Balance Sheets and Statements of Activities
are from the audited annual financial statements of the
Society, and the Statement of Invested Funds is from the
internal financial records of the Society. Each year the
Audit Committee of the Board of Trustees meets with the
Society’s auditors to review the conduct of the audit, the
Society’s financial statements, and the auditors’ report on
the financial statements. As recommended by the Audit
Committee, the Board of Trustees accepted the audited
financial statements. A copy of the Society’s audited financial statements will be sent from the Providence Office to
any member who requests it from the Treasurer. As Treasurer I will be happy to answer any questions members
may have regarding the financial affairs of the Society.
—Respectfully Submitted,

BALANCE SHEETS
December 31, 2010, and 2009
Assets

2010

2009

Cash and cash equivalents
$ 1,084,237 $
474,913
Short-term investments
15,897,241
14,145,500
Accounts receivable, net of
allowances of $347,279 and
$348,000 in 2010 and 2009,
respectively
853,254
744,115
Deferred prepublication costs
632,570
649,414
Completed books
1,328,076
1,408,873
Prepaid expenses and
deposits
1,256,912
1,464,754
Land, bldgs. and equipment, net
5,031,887
5,093,183
Long-term investments
79,406,346
69,094,463
Total assets
$105,490,523 $93,075,215
Liabilities and Net Assets
Liabilities:
Accounts payable
and accrued expenses
Severance and study
leave pay
Deferred revenue
Postretirement benefit
obligation
Total liabilities
Net assets:
Unrestricted
Undesignated
Designated
Temporarily restricted
Permanently restricted
Total net assets
Total liabilities and
net asset

$ 2,960,535

$ 2,307,216

829,582
12,822,888

997,038
11,279,588

4,770,464
21,383,469

4,543,155
19,126,997

4,146,972
68,885,038
73,032,010
6,207,920
4,867,124
84,107,054

4,305,781
59,543,414
63,849,195
5,346,374
4,752,649
73,948,218

$105,490,523

$93,075,215

STATEMENTS OF ACTIVITIES
Years Ended December 31, 2010, and 2009
Changes in unrestricted net assets:
Operating revenue,
including net assets
released from restrictions:

2010

2009

Mathematical Reviews
$10,307,693
Journals
4,716,428
Books
4,093,467
Other publications-related
revenue
372,322
Dues, services and outreach
3,885,074
Grants, prizes and awards
1,101,874
Investment earnings
available for spending
1,480,151
Meetings
1,143,373
Short-term investment income
(loss)
626,227
Other
60,299
Total operating revenue
27,786,908

$10,485,695
4,740,486
3,568,473
470,728
3,902,037
838,029
1,429,500
990,503
983,777
78,146
27,487,374

Jane Hawkins
Treasurer
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STATEMENTS OF ACTIVITIES, CON'T.
Years Ended December 31, 2010, and 2009
Operating expenses:

2010

2009

Mathematical Reviews
6,855,152
6,744,036
Journals
1,523,701
1,719,214
Books
3,791,325
3,477,316
Publications indirect
904,832
934,624
Customer services, warehousing
and distribution
1,363,163
1,362,366
Other publicationsrelated expense
216,322
186,673
Membership, services and
outreach
4,116,641
3,773,845
Grants, prizes and awards
1,198,463
971,076
Meetings
1,181,320
922,803
Governance
428,949
416,424
Member and professional
services indirect
569,596
575,833
General and administrative
3,752,580
3,576,026
Other
75,839
57,389
Total operating expenses
25,977,883
24,717,625
Excess of operating revenue
over operating expenses
1,809,025
2,769,749
Investment income in excess of
investment earnings available
for spending
7,493,555
11,774,829
Post-retirement benefit-related
changes other than net
periodic cost
(119,765)
(67,200)
Change in unrestricted net
assets
$9,182,815 $14,477,378
Changes in temporarily restricted
net assets:
Contributions
271,547
Investment (loss) income
1,322,495
Net assets released from
restrictions
(732,496)
Change in temporarily
restricted net assets:
861,546
Change in permanently restricted
net assets:
Contributions
114,475
Change in permanently restricted
net assets
114,475
Change in net assets
10,158,836
Net assets, beginning of year
73,948,218
Net assets, end of year

$84,107,054

195,470
1,680,174

1,291,708

160,255
160,255
15,929,341
58,018,877
$73,948,218

12/31/10

12/31/09

Market
Value

Market
Value

Income Restricted:
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Market
Value

29,773
29,773
32,557
9,477

38,611
38,611
39,224
38,650

35,180
35,180
35,739
35,216

32,563

39,462

35,693

32,563
43,212
45,000
41,250
40,000

39,462
57,764
47,783
44,466
41,611

35,693
52,631
45,000
41,250
40,000

42,061
100,546

38,323
93,618

74,865

70,000

465,962
216,834

424,557
197,566

111,178
105,348
371,133
1,669,024
103,826
107,166

101,299
97,250
366,756
1,432,000
100,000
100,000

21,434

20,000

Other Prize and
Award Funds:
Morgan
25,000
Whiteman
93,618
Arnold Ross
Lectures
70,000
Trjitzinsky
Scholarships
196,030
C. V. Newsom
100,000
Centennial
Fellowship
56,100
Menger
97,250
Ky Fan (China)
366,757
Epsilon
1,545,900
Einstein Lecture
100,000
Exemplary Program 100,000

Mathematical Art
19,999
Total (Income
Restricted)
$3,301,943

$4,471,351 $4,027,315

Endowment
100,280
715,176
651,625
Morita
100,000
128,521
117,100
Henderson
548,223
3,832,423
3,491,872
Schoenfeld/
Mitchell
573,447
726,610
662,043
Laha
189,309
244,114
222,422
Ritt
51,347
228,330
208,041
Moore
2,575
21,522
19,611
Total (Income
Unrestricted)
1,565,181
5,896,696
5,372,714
Total Endowment
Funds
$4,867,124 $10,368,047 $9,400,029

Journal Archive
Young Scholars
Economic Stabilization
Operations Support
Total Board-Restricted
Funds
Total Funds

$145,009
50,112

12/31/09

Market
Value

Board-Restricted
Funds:

True Endowment Funds:

Research Prize Funds:
Steele
Birkhoff

Veblen
Wiener
Bôcher
Conant
Cole Prize in Number
Theory
Cole Prize in
Algebra
Satter
Doob Book Prize
Robbins Prize
Eisenbud

12/31/10

Income Unrestricted:
(583,936)

STATEMENTS OF INVESTED FUNDS
As of December 31, 2010, and 2009

Original
Gift(s)

Original
Gift(s)

$579,538
72,792

873,003
719,177
642,864
585,799
23,732,898 23,114,000
43,636,273 35,124,437
68,885,038 59,543,413
$79,253,085 $68,943,442

$528,040
66,324
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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/.

November 2011
1–3 Central and Eastern European Software Engineering Conference in Russia (CEE-SECR 2011), Moscow, Russian Federation. (Jun/
Jul. 2011, p. 859)
1–3 International Seminar on the Application of Science and Mathematics 2011, Putra World Trade Centre, Kuala Lumpur, Malaysia.
(Jun/Jul. 2011, p. 860)
1–5 International conference of Settat on Operator algebras and
applications, Faculty of Sciences and Techniques, University Hassan I. Settat, Morocco. (Mar. 2011, p. 496)

7–11 AIM Workshop: The Klein project, American Institute of Mathematics, Palo Alto, California. (May 2011, p. 744)
7–11 Workshop: Boltzmann Models in Kinetic Theory, ICERM,
Providence, Rhode Island. (Jun/Jul. 2011, p. 860)
7–11 Waves in Science and Engineering WISE 2011, Mexico City,
Mexico. (Jun/Jul. 2011, p. 860)
10–11 International Conference on Web Information System and
Computing Education, Hotel Sleep Withinn, Bangkok, Thailand.
(Nov. 2011, p. 1493)

5–8 ICMIS2011: 2nd International Conference on Mathematics &
Information Science, Sohag University, Sohag, Egypt. (Jun/Jul. 2011,
p. 860)

* 10–11 The Computer-Based Math Education Summit, The Royal
Institution, London, England.
Description: The two-day summit will address the worldwide math
education crisis by answering the question, “In an era of ubiquitous
computing, how should we rebuild math education from the ground
up, to keep pace with and drive progress in the real world?” By bringing together an unprecedented cross-section of leaders with a stake
in math–from industry, technology, government, and education–the
summit will address math (and associated STEM) education from all
perspectives to kick-start a rational, computer-based new direction.
Information: http://computerbasedmath.org/events/
londonsummit2011/index.html.

7–10 International Workshop on Theoretical Aspects of the Discrete Time Quantum Walk, Instituto de Fi’sica Corpuscular, Valencia, Spain. (Sept. 2011, p. 1179)

10–12 The Fourth International Theoretical and Practical Conference: Object Systems–2011 (English session), Rostov-on-Don,
Russia. (Oct. 2011, p. 1323)

7–11 Advanced Course on Approximation Theory and Fourier
Analysis, Centre de Recerca Matemàtica, Bellaterra, Barcelona, Spain.
(Sept. 2011, p. 1179)

12 Information Theory and Shrinkage Estimation, American University, Washington, District of Columbia. (Mar. 2011, p. 496)

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 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. If there is any
application deadline with 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/.

1–5 VI International Conference on Non Associative Algebra and
its Applications, Universidad de Zaragoza, Spain.
3–6 Mirror Symmetry in the Midwest, Kansas State University, Manhattan, Kansas. (Oct. 2011, p. 1323)
5–6 Second International Conference on Biologically Inspired
Cognitive Architectures (BICA 2011), Holiday Inn Arlington, Arlington, VA, next to Washington DC. (Jun/Jul. 2011, p. 860)
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14–18 IMA Workshop: Large Data Sets in Medical Informatics,
Institute for Mathematics and its Applications (IMA), University of
Minnesota, Minneapolis, Minnesota. (Nov. 2010, p. 1349)
15–19 Geometry and Arithmetic around Teichmüller Theory, Galatasaray University, Istanbul, Turkey. (Oct. 2011, p. 1323)
17–18 Jornadas de Criptografía (Spanish Cryptography Days),
Murcia, Spain. (May 2011, p. 744)
19–21 International Conference on Analysis and its Applications,
Department of Mathematics, Aligarh Muslim University, Aligarh,
India. (Dec. 2010, p. 1498)
28–29 International Conference on Information System, Computer Engineering & Application—ICISCEA 2011, Hotel Meritus,
Singapore, Singapore. (Nov. 2011, p. 1493)
28–December 2 School of Applied Mathematics and Innovation
2010: Celestial Mechanics and Computing Orbits, Campus Rodrigo Noguera Laborde of Universidad Sergio Arboleda, Carrera 29D
30 - 207 Troncal del Caribe Santa Marta, Colombia. (Jun/Jul. 2011,
p. 860)
28–December 2 Workshop on Computational Security, Centre de
Recerca Matemàtica, Bellaterra, Barcelona, Spain.
29–December 2 International Conference on Design and Modeling in Science, Education, and Technology: DeMset 2011, Orlando,
Florida. (Nov. 2011, p. 1493)

December 2011
1–14 US-Africa Advanced Study Institute on Analysis, Dynamical
Systems, and Mathematical Biology and Research Workshop on
Mathematical Modeling of Biological Systems, Livingstone, Zambia. (Sept. 2011, p. 1180)
1–April 1 Call for papers: A special issue of Symmetry (ISSN 20738994) “Symmetry in Probability and Inference”, Symmetry Journal,
MDPI Publishing, Basel, Switzerland. (Mar. 2011, p. 497)
2–4 Introduction to Neutrosophic Physics: Unmatter & Unparticle,
The University of New Mexico, Mathematics & Sciences Department,
200 College Rd., Gallup, New Mexico. (Mar. 2011, p. 497)
* 3–4 Palmetto Number Theory Series XVII, Clemson University,
Clemson, South Carolina.
Description: This is the 17th meeting of the Palmetto Number Theory Series. This is a number theory conference held in the Southeast
featuring 4 plenary speakers, a graduate student plenary speaker,
and contributed talks.
Information: h t t p : / / w w w . m a t h . c l e m s o n . e d u /
~jimlb/PANTS/PANTS17/pants17.html.
4–6 National Conference on Ramanujan’s Work in the Field of
Hypergeometric Series and its Applications, Department of Mathematics, T.D.P.G. College, Jaunpur, India. (Oct. 2011, p. 1323)
4–9 LISA’11: 25th Large Installation System Administration Conference, Sheraton Boston Hotel at 39 Dalton St., Boston, Massachusetts. (Feb. 2011, p. 336)
5–7 International symposium on recurrence plots, Hong Kong
Polytechnic University, Hong Kong, China. (Jun/Jul. 2011, p. 860)
5–9 AIM Workshop: Stability, hyperbolicity, and zero localization
of functions, American Institute of Mathematics, Palo Alto, California. (May 2011, p. 744)
5–9 Quantitative Geometry in Computer Science, Mathematical
Sciences Research Institute, Berkeley, California. (Oct. 2011, p. 1323)
* 6–10 International Workshop in Cyber Security 2011, St. Joseph’s
College, Irinjalakuda 680121, Thrissur District, Kerala State, India
South, India.
Description: The advent of Internet with its impact on every aspect of human society has brought in its wake the menace security
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threat too. This combo-event comprising a three-day-workshop followed by a two-day-conference will principally dwell on the following topics: Principles of computer systems security, techniques of
attack and defense, network attacks and defenses, operating system
holes, application security (web, e-mail, databases), viruses, social
engineering attacks, privacy and digital rights management, symmetric encryption and message integrity, buffer overflow attacks
and defenses, public key encryption, user authentication, firewalls,
zero knowledge protocols, viruses: building and defending, network
security protocols, digital signatures, coding theory and algebraic
design theory. Besides lectures, research papers on frontier areas
presented by young research scholars, senior researchers, technocrats and technologists will form part of the event.
Information: http://www.stjosephs.edu.in/iwcs2k11.
7–9 Mathematics of Traffic Flow Modeling, Estimation and Control, Institute for Pure and Applied Mathematics (IPAM), UCLA, Los
Angeles, California. (Oct. 2011, p. 1323)
9–11 International Conference on Recent Advances in Mathematical Sciences & Applications, Calcutta Mathematical Society
AE-374, Sector-I, Salt Lake city, Kolkata-700064, West Bengal, India.
(Sept. 2011, p. 1181)
12–15 13th IMA International Conference on Cryptography and
Coding, University of Oxford, United Kingdom. (Oct. 2011, p. 1323)
12–16 AIM Workshop: Singular learning theory, connecting algebraic geometry and model selection in statistics, American Institute of Mathematics, Palo Alto, California. (Jun/Jul. 2011, p. 861)
12–16 ICREA Conference on Approximation Theory and Fourier
Analysis, Centre de Recerca Matemàtica (CRM), Bellaterra, Barcelona,
Spain. (Jun/Jul. 2011, p. 861)
14–16 5th Indian International Conference on Artificial Intelligence, Tumkur (near Bangalore), India. (Mar. 2011, p. 497)
15–17 Applied Mathematics & Stochastic Processes, Sacred Heart
College, Tamilnadu, India. (Jun/Jul. 2011, p. 861)
16–18 The International Congress on Science and Technology,
Allahabad, U.P., INDIA (Oct. 2009, p. 1148)
17–18 1st International Conference on Mathematical Sciences and
Applications, India Habitat Centre, Lodhi Road, New Delhi, India.
(Jun/Jul. 2011, p. 861)
17–18 The International Symposium on Biomathematics and Ecology: Education and Research (BEER-2011), University of Portland,
Portland, Oregon. (Apr. 2011, p. 628)
18–20 The 5th International Conference of IMBIC on “Mathematical Sciences for Advancement of Science and Technology” (MSAST
2011), Institute for Mathematics, Bioinformatics, Information Technology and Computer Science (IMBIC), Salt Lake, Kolkata, India. (Jun/
Jul. 2011, p. 861)

January 2012
* 3–15 PASI: Topics in percolative and disordered systems, Facultad
de Matemáticas, Pontificia Universidad Catlica de Chile Jan 9-Jan 15:
Universidad de San Andrés-Sede Capital, Buenos Aires, Argentina.
Description: The Pan-American Advanced Studies Institute school
will allow U.S., European and Latin American students, postdocs
and junior faculty to attend a cutting edge activity with a distinctive
Pan-American focus. The first week of the meeting will take place in
Santiago de Chile between January 2–7 and will be held in the Facultad de Matemáticas, Pontificia Universidad Católica de Chile. The
second week will take place in Buenos Aires January 9–14 and will
be held in the Universidad de San Andrés, Sede-Capital.
Organizing committee: Gérard Ben Arous, Pablo Ferrari, Charles
M. Newman, Alejandro Ramírez, Vladas Sidoravicius, María
Eulalia Vares.
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Topics: To be covered in this PASI lie in several overlapping areas
of Probability Theory and Statistical Physics: Disordered Systems
(including Spin Glasses and Random Walks in a Random Medium),
Percolation and Interacting Particle Systems.
Information: http://pasi2012.mat.puc.cl.
4–7 Joint Mathematics Meetings, Boston, Massachusetts. (May 2011,
p. 744)
9–13 AIM Workshop: Mapping theory in metric spaces, American
Institute of Mathematics, Palo Alto, California. (Jun/Jul. 2011, p. 861)
9–13 Large Scale Multimedia Search, Institute for Pure and Applied Mathematics (IPAM), UCLA, Los Angeles, California. (Oct. 2011,
p. 1323)
9–May 18 Random Spatial Processes Program, Mathematical Sciences Research Institute, Berkeley, California. (Oct. 2011, p. 1324)
9–July 6 Semantics and Syntax: A Legacy of Alan Turing, Isaac
Newton Institute for Mathematical Sciences, Cambridge, United
Kingdom. (Apr. 2011, p. 629)
12–13 Connections for Women: Discrete Lattice Models in Mathematics, Physics, and Computing, Mathematical Sciences Research
Institute, Berkeley, California. (Oct. 2011, p. 1324)
* 13–15 Configuration spaces, braids and applications (mini-conference), Tulane University, New Orleans, Louisiana.
Description: Supported by the NSF and Tulane’s SSE this mini series of lectures will be held in the Mathematics Department at Tulane University, New Orleans, from January 13 to January 15, 2012.
Speaker: The principal speaker will be Professor Frederick Cohen
from University of Rochester, who will deliver three lectures centered on the topics of the title. The lectures will be aimed at the
graduate students audience. In addition there will be lectures given
by the following distinguished speakers: Daniel Cohen (Louisiana
State University), Daniel Koditschek (University of Pennsylvania),
Laurence Taylor (Notre Dame University).
Funds: NSF funds are available for about 20 graduate students.
Information: http://www.math.tulane.edu/~cbanda/.
16–20 Introductory Workshop: Lattice Models and Combinatorics, Mathematical Sciences Research Institute, Berkeley, California.
(Aug. 2011, p. 1012)
17–19 ACM-SIAM Symposium on Discrete Algorithms (SODA12),
The Westin Miyako, Kyoto, Japan. (Apr. 2011, p. 628)
23–27 AIM Workshop: Set theory and C ∗ -algebras, American Institute of Mathematics, Palo Alto, California. (May 2011, p. 744)
23–27 Mathematical Challenges in Graphical Models and
Message-Passing Algorithms, Institute for Pure and Applied Mathematics (IPAM), UCLA, Los Angeles, California. (Oct. 2011, p. 1324)
* 23–27 Recent Trends in Nonlinear Science 2012, Pamplona, Universidad Publica de Navarra.
Description: This is the ninth edition of the international winter
School of the Spanish DANCE network (http://www.dance-net.
org/). It consists of the following three courses which are 10 hours
each: Martin Golubitsky (Ohio State University), Coupled systems
of differential equations; Gérard Iooss (Université de Nice), Local
bifurcations and reduction methods in reversible systems. Application to water waves and lattices; Daniel Scheeres (University of
Colorado), Astrodynamics: Orbital motion of spacecraft in strongly
perturbed environments.
Information: http://www.dance-net.org/rtns2012/.
30–31 Annual International Conference on Computational Mathematics, Computational Geometry & Statistics (CMCGS 2012),
Hotel Fort Canning, Singapore. (Oct. 2011, p. 1324)
30–May 4 ICERM Semester Program: Complex and Arithmetic Dynamics, ICERM, Providence, Rhode Island. (Jun/Jul. 2011, p. 861)

DECEMBER 2011

NOTICES

February 2012
6–10 AIM Workshop: Systems approaches to drug discovery and
development in oncology, American Institute of Mathematics, Palo
Alto, California. (Nov. 2011, p. 1494)
6–10 Challenges in Synthetic Aperture Radar, Institute for Pure
and Applied Mathematics (IPAM), UCLA, Los Angeles, California.
(Oct. 2011, p. 1324)
6–10 Hot Topics: Thin Groups and Super-strong Approximation,
Mathematical Sciences Research Institute, Berkeley, California.
(Sept. 2011, p. 1182)
* 7–8 International Conference on Advanced Information System,
E-Education and Development (ICAISED 2012), Hotel Corus, Kuala
Lumpur, Malaysia.
Description: ICAISED 2012 is the International Meeting of the advanced Information System, E-Education & Development interfaces
community and serves as the principal international forum for
reporting outstanding research and development on Advanced Information System This conference provides opportunities for the
delegates to exchange new ideas and application experiences face to
face, to establish business or research relations and to find global
partners for future collaboration.
Information: http://www.icaised.com.
13–17 Conference and MAGMA Workshop on “Symmetries of Discrete Objects”, Rydges Lakeland Resort Hotel, Queenstown, New
Zealand. (Aug. 2011, p. 1012)
13–17 ICERM Workshop: Complex and p-adic Dynamics, ICERM,
Providence, Rhode Island. (Jun/Jul. 2011, p. 861)
13–17 The 10th International Conference on Monte Carlo and
Quasi-Monte Carlo Methods in Scientific Computing (MCQMC
2012), The University of New South Wales, Sydney, NSW, Australia.
(Apr. 2011, p. 629)
16–18 2nd International Conference on Advances in Control and
Optimization of Dynamical Systems, Indian Institute of Science,
Bangalore, India. (Oct. 2011, p. 1324)
20–24 AIM Workshop: Stochastic dynamics of small networks of
neurons, American Institute of Mathematics, Palo Alto, California.
(Jun/Jul. 2011, p. 861)
20–24 Percolation and Interacting Systems, Mathematical Sciences
Research Institute, Berkeley, California. (Aug. 2011, p. 1012)
27–28 4th International Conference on Wireless Information Networks and Business Information System (WINBIS 2012), Hotel
Marshyandi, Kathmandu, Nepal. (Nov. 2011, p. 1494)
27–March 2 IMA Workshop: Network Links: Connecting Social,
Communication and Biological Network Analysis, Institute for
Mathematics and its Applications (IMA), University of Minnesota,
Minneapolis, Minnesota. (Jan. 2011, p. 85)
27–March 2 Nonlocal PDEs, Variational Problems and their Applications, Institute for Pure and Applied Mathematics (IPAM), UCLA,
Los Angeles, California. (Sept. 2011, p. 1183)

March 2012
3–4 AMS Western Section Meeting, University of Hawaii, Honolulu,
Hawaii. (May 2011, p. 744)
5–9 5th International Conference on High Performance Scientific
Computing, Institute of Mathematics, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet Road, Hanoi, Vietnam.
(Dec. 2010, p. 1498)
10–11 AMS Southeastern Section Meeting, University of South
Florida, Tampa, Florida. (May 2011, p. 744)
* 11–14 Fourth International Conference on Mathematical Sciences,
ICM2012, UAE University, Al-Ain, United Arab Emirates.
OF THE
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Topics: Algebra, applied mathematics, discrete mathematics, finite
mathematics, fractals, geometry, history of mathematics, logic, analysis, number theory, numerical analysis, topology, computational
mathematics, mathematical statistics, mathematics education, mathematical biology, financial mathematics, mathematical modeling in
environmental sciences.
Contributions: The conference would welcome contributions from
all aspects of mathematical sciences.
Information: http://icm.uaeu.ac.ae.ae.
12–June 15 Computational Methods in High Energy Density Plasmas, Institute for Pure and Applied Mathematics (IPAM), UCLA, Los
Angeles, California. (Mar. 2011, p. 497)
12–16 AIM Workshop: Classifying fusion categories, American
Institute of Mathematics, Palo Alto, California. (May 2011, p. 744)
12–16 ICERM Workshop: Global Arithmetic Dynamics, ICERM,
Providence, Rhode Island. (Jun/Jul. 2011, p. 862)
14–16 IAENG International Conference on Operations Research
2012, Royal Garden Hotel, Kowloon, Hong Kong. (Sept. 2011, p. 1184)
17–18 AMS Eastern Section Meeting, George Washington University,
Washington, District of Columbia. (May 2011, p. 744)
24–25 36th Annual SIAM Southwastern Atlantic Section Conference, University of Alabama in Huntsville, Huntsville, Alabama.
(Sept. 2011, p. 13249)
25–28 Conference on Partial Differential Equations and Applications, Vietnam National University, Hanoi, Vietnam. (Jun/Jul. 2011,
p. 862)
26–30 AIM Workshop: Cohomological methods in abelian varieties, American Institute of Mathematics, Palo Alto, California.
(Aug. 2011, p. 1012)
26–30 (NEW DATE) IMA Workshop: Machine Learning: Theory and
Computation, Institute for Mathematics and its Applications (IMA),
University of Minnesota, Minneapolis, Minnesota. (Jan. 2011, p. 85)
* 26–30 Statistical Mechanics and Conformal Invariance, Mathematical Sciences Research Institute, Berkeley, California.
Description: Our understanding of the scaling limits of discrete statistical systems has shifted in recent years from the physicists’ fieldtheoretical approaches to the more rigorous realm of probability
theory and complex analysis. The aim of this workshop is to combine
both discrete and continuous approaches, as well as the statistical
physics/combinatorial and the probabilistic points of view. Topics
include quantum gravity, planar maps, discrete conformal analysis,
SLE, and other statistical models such as loop gases.
Information: h t t p : / / w w w . m s r i . o r g / w e b / m s r i /

Information: http://sweet.ua.pt/~a52300/default.htm.
* 30–April 1 Call for Papers: 2012 International Conference on eCommerce, e-Administration, e-Society, e-Education, and e-Technology, Hong Kong, Japan.
Description: The submissions should be submitted via the web system before October 15, 2011, and prepared in all-in-one PDF or Word
files (not exceeding 35 pages, including figures, tables, acknowledgements, and references).
Publication and Awards: http://www.e-case.org/2012/
Awards.html.
International Committee: Edward Watson (chair), Louisiana State
University (USA); Co-Chairs: Shigeki Yokoi, Nagoya University (Japan);
Ki-Han Chung, Gyeongsang National University (Korea); Robert Davison, City University of Hong Kong (China); Sangeeta Sahney, Indian
Institute of Technology (India); Tommi Laukkanen, University of
Kuopio (Finland); Maslin Masrom, University Technology Malaysia
(Malaysia).
Information: http://www.e-case.org/2012/.

April 2012
1–4 The 8th International Conference on Scientific Computing and Applications (SCA2012), University of Nevada Las Vegas
(UNLV), Las Vegas, Nevada. (Aug. 2011, p. 1012)
2–4 SIAM Conference on Uncertainty Quantification (UQ12), Raleigh Marriott City Center Hotel, Raleigh, North Carolina. (Aug. 2011,
p. 1012)
2–6 AIM Workshop: Vector equilibrium problems and their applications to random matrix models, American Institute of Mathematics, Palo Alto, California. (Aug. 2011, p. 1013)
9–13 AIM Workshop: Nonlinear solvers for high-intensity focused
ultrasound with application to cancer treatment, American Institute of Mathematics, Palo Alto, California. (Nov. 2011, p. 1494)
16–20 ICERM Workshop: Moduli Spaces Associated to Dynamical
Systems, ICERM, Providence, Rhode Island. (Jun/Jul. 2011, p. 862)
20–22 The Fifteenth Riviere-Fabes Symposium on Analysis and
PDE, School of Mathematics, University of Minnesota, Minneapolis,
Minnesota. (Sept. 2011, p. 1185)
23–25 5TH IMA International Conference on Analytical Approaches to Conflict, Royal Military Academy, Sandhurst, United
Kingdom. (Oct. 2011, p. 1324)
23–27 Spring School in Probability, Inter-University Center, Dubrovnik, Croatia. (Nov. 2011, p. 1494)

scientific/workshops/all-workshops/show/-/event/
Wm580.

29–May 2 4th International Interdisciplinary Chaos Symposium
on “Chaos and Complex Systems”, Antalya, Turkey. (Nov. 2011,
p. 1494)

30–31 Information and Econometrics of Networks, American University, Washington, District of Columbia. (Mar. 2011, p. 497)

30–May 5 Random Walks and Random Media, Mathematical Sciences Research Institute, Berkeley, California. (Aug. 2011, p. 1013)

30–April 1 AMS Central Section Meeting, University of Kansas,
Lawrence, Kansas. (May 2011, p. 744)
* 30–April 1 Around scattering by obstacles and billiards, University of Aveiro, Aveiro, Portugal.
Scattering by Obstacles: There exist several groups of mathematicians working on problems of obstacle scattering. The range of considered problems and methods used to solve them vary from one
group to another. The purpose of the workshop is to bring together
these communities in order to communicate different approaches
and the latest results. The talks will be aimed at non-specialists.
Billiards Inside and Outside Bounded Regions: Our aim is, on the
one hand, to bring together various groups and researchers working in the theory of mathematical billiards and, on the other hand,
get them familiarized with new trends in the theory of wave scattering by obstacles.
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May 2012
7–11 AIM Workshop: Motivic Donaldson-Thomas theory and
singularity theory, Renyi Institute, Budapest, Hungary. (Oct. 2011,
p. 1325)
7–11 IMA Workshop: User-Centered Modeling, Institute for Mathematics and its Applications (IMA), University of Minnesota, Minneapolis, Minnesota. (Oct. 2011, p. 1185)
* 10–11 MCAG 2012: Michigan Computational Algebraic Geometry
2012, Oakland University, Rochester, Michigan.
Description: Michigan Computational Algebraic Geometry is a two
day workshop organized every Spring in one of the Michigan universities as a collaboration between Michigan researchers and companies in Michigan. Topics include but not restricted to: computational
invariant theory, algebraic curves, Jacobians and Abelian varieties,
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Schottky problem, theta functions, integrable systems, split Jacobians, Moduli spaces of curves.
Information: http://sites.google.com/a/oakland.edu/
algebra/home/conferences/michigan-computationalalgebraic-geometry.

14–18 AIM Workshop: ACC for minimal log discrepancies and
termination of flips, American Institute of Mathematics, Palo Alto,
California. (Aug. 2011, p. 1013)
17–19 International Conference on “Applied Mathematics and
Approximation Theory 2012”, TOBB University of Economics and
Technology, Ankara, Turkey. (Aug. 2011, p. 1013)
* 17–19 Symmetries of Differential Equations: Frames, Invariants
and Applications. A conference in honor of the 60th birthday of
Peter Olver, University of Minnesota, Minneapolis, Minnesota.
Description: The conference will assess the present state of knowledge in the wide ranging but coherent research fields in which Peter
Olver has been involved and celebrate his profound influence on
these fields through his books and papers and, especially, through
an amazing number of students, postdocs and collaborators. The
main topics to be addressed are symmetries of differential equations and variational problems, with special emphasis on moving
frames, Cartan theory of differential forms and invariant theory.
Also Hamiltonian systems, integrable systems including solitons
will be treated, as well as applications of symmetry-based methods
to image processing, fluid mechanics and elasticity.
Information: http://math.umn.edu/conferences/olver/.
20–22 SIAM Conference on Imaging Science (IS12), Doubletree
Hotel Philadelphia, Philadelphia, Pennsylvania. (Sept. 2011, p. 1185)
20–25 7th European Conference on Elliptic and Parabolic Problems, Gaeta, Italy. (May 2011, p. 744)
21–25 AIM Workshop: Contact topology in higher dimensions,
American Institute of Mathematics, Palo Alto, California. (Aug. 2011,
p. 1013)
28–June 3 International Conference “Theory of Approximation of
Functions and its Applications”, Kamianets-Podilsky Ivan Ohienko
National University, Kamianets-Podilsky, Ukraine. (Jun/Jul. 2011,
p. 862)
30–June 2 12th Viennese Workshop on Optimal Control, Dynamic
Games and Nonlinear Dynamics, Vienna University of Technology,
Vienna, Austria. (Sept. 2011, p. 1186)

June 2012
* 6–9 EUROMECH Colloquium 535: Similarity and symmetry methods in Solid Mechanics, Varna, Bulgaria.
Description: The aim of the Colloquium is to bring together researchers who apply similarity and symmetry analysis to engineering problems in analytical and solid mechanics (for finding closed
form solutions of boundary value problems, or to reveal invariance
properties at the root of rheological models), researchers interested
in the fundamental aspects associated with symmetries (conservation laws, geometric mechanics), numerical analysts who develop
and use such methods in numerical schemes (symplectic schemes,
variational integrators).
Topics: Symmetries and conservation laws in continuum mechanics; numerical schemes, variational integrators; symplectic schemes;
configurational mechanics; geometric mechanics; similarity methods
in rheology, fatigue and fracture mechanics (path-independent integrals); fractal mechanics; geometry of thin elastic solids.
Information: http://roquefort.nancy-universite.fr/
CONGRES/euromec2012.php.
7–9 Quantum invariants of 3-manifolds, Institut de Recherche
Mathématiquée Avancé, University of Strasbourg, France. (Nov. 2011,
p. 1494)
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* 8–13 XIVth International Conference on Geometry, Integrability
and Quantization, Sts. Constantine and Elena resort (near Varna,
Bulgaria).
Description: This conference can be considered a continuation of
previous meetings on Geometry and Mathematical Physics which
took place in Bulgaria, Zlatograd (1995) and Varna (1998, 1999, 2000,
2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010 and
2011). “Geometry” in the title refers to modern differential geometry
of real and complex manifolds with some emphasis on curves, sigma
models and minimal surface theory, “Integrability” to either the integrability of complex structures or classical dynamical systems of
particles, soliton dynamics and hydrodynamical flows presented in
geometrical form, and “Quantization” to the transition from classical
to quantum mechanics expressed in geometrical terms. The overall
aim is to bring together experts in Classical and Modern Differential Geometry, Complex Analysis, Mathematical Physics and related
fields to assess recent developments in these areas and to stimulate
research in related topics.
Information: http://www.bio21.bas.bg/conference/.
12–15 5th Chaotic Modeling and Simulation International Conference (CHAOS2012), Athens, Greece. (Nov. 2011, p. 1494)
12–15 “The Incomputable” — A workshop of the 6-month Isaac
Newton Institute programme — “Semantics and Syntax: A Legacy of Alan Turing” (SAS), Kavli Royal Society International Centre, Chicheley Hall, Newport Pagnell MK16 9JJ, United Kingdom.
(Aug. 2011, p. 1013)
13–16 SIAM Conference on Nonlinear Waves and Coherent Structures (NW12), The University of Washington, Seattle, Washington.
(Sept. 2011, p. 1186)
* 17–22 BIOMATH 2012: International Conference on Mathematical Methods and Models in Biosciences, Bulgarian Academy of
Sciences, Sofia, Bulgaria.
Description: The conference is devoted to recent research in biosciences based on applications of mathematics as well as mathematics applied to or motivated by biological applications. It is a multidisciplinary meeting forum for researchers who develop and apply
mathematical and computational tools to the study of phenomena
in the broad fields of biology, ecology, medicine, biotechnology,
bioengineering, environmental science, etc.
Information: http://www.biomath.bg/2012/.
18–22 AIM Workshop: Dynamics of the Weil-Petersson geodesic
flow, American Institute of Mathematics, Palo Alto, California.
* 18–22 NSF/CBMS Regional Conference in the Mathematical Sciences: Hodge Theory, Complex Geometry, and Representation
Theory, Texas Christian University, Fort Worth, Texas.
Description: This is a CBMS Conference featuring Phillip Griffiths
(Institute for Advanced Study) as principal speaker. Prof. Griffiths
will describe recent progress on automorphic cohomology beyond
the classical cases. The material involved is at the confluence of
several parts of mathematics: Hodge theory, representation theory,
and complex geometry. The main lectures will describe new breakthroughs due to Carayol and others and will build upon the recent
work of Griffiths and his collaborators on Mumford-Tate groups
and domains. The lectures will focus on two main examples and are
intended to be accessible to a wide range of participants. The conference will also feature several other speakers, including a series
of introductory talks aimed at graduate students.
Information: h t t p : / / f a c u l t y . t c u . e d u / g f r i e d m a n /
CBMS2012/.
18–23 Turing Centenary Conference (CiE 2012): How the World
Computes, University of Cambridge, Cambridge, United Kingdom.
(Aug. 2011, p. 1013)
* 18–29 Noncommutative Algebraic Geometry, Mathematical Sciences Research Institute, Berkeley, California.
OF THE
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Description: This workshop will introduce some of the major themes
of the MSRI program “Interactions between Noncommutative Algebra, Representation Theory, and Algebraic Geometry” to be held in
the spring of 2013. There will be four mini-courses on the topics
of noncommutative projective geometry, deformation theory, noncommutative resolutions of singularities, and symplectic reflection
algebras. As well as providing theoretical background, the workshop
will aim to equip participants with some intuition for the many open
problems in this area through worked examples and experimental
computer calculations.
Information: h t t p : / / w w w . m s r i . o r g / w e b / m s r i /
scientific/workshops/summer-graduateworkshops/show/-/event/Wm9213.

25–29 AIM Workshop: Hypergeometric motives, International Centre for Theoretical Physics, Trieste, Italy. (Nov. 2011, p. 1494)
25–29 3rd European Seminar on Computing (ESCO 2012), Pilsen,
Czech Republic. (Nov. 2011, p. 1494)

July 2012
1–5 9th AIMS conference on Dynamical Systems, Differential
Equations and Applications, Orlando, Florida. (Sept. 2011, p. 1186)
1–7 Workshop on geometric structures on manifolds and their
applications, Castle Rauischholzhausen near Marburg, Germany.
(Nov. 2011, p. 1494)
* 2–6 12th International Conference on p-Adic Functional Analysis,
University of Manitoba, Winnipeg, Canada.
Description: The Twelfth International Conference on p-Adic Functional Analysis will take place at the University of Manitoba, July 2-6,
2012. It follows the tradition of eleven earlier bi-annual meetings in
Europe, North America and South America. The conference will build
on the success of the previous meetings and it will gather specialists
of various domains in p-Adic and non-Archimedean analysis: spaces
of functions, umbral calculus, Banach and Hilbert spaces, p-Adic
measures, Levi-Civita fields, p-Adic Weyl algebras, Banach algebras,
multiplicative spectrum, differentiable maps and differential manifolds on p-Adic fields, analytic functions on a complete algebraically
closed field, p-Adic dynamical systems, p-Adic Nevanlinna theory.
Information: http://www.physics.umanitoba.ca/~khodr/
p-Adic-2012/.
2–7 24th Conference in Operator Theory, West University, Timisoara, Romania. (Nov. 2011, p. 1495)
* 3–5 2nd International Conference on Mathematical Applications
in Engineering 2012, ICMAE’12, Kuala Lumpur, Malaysia.
Description: Mathematics provides the methodology and framework
of rigorous thoughts for engineering developments in the changing
world. The aim of the conference is to stimulate collaboration between active researchers, educators, mathematicians and engineers
representing educational institutions, government agencies and
engineering related organizations. The prime objective is to act as
the main forum to exchange, examine, promote and discuss issues
related to the latest trend, importance, needs and future developments of mathematics within its own domain as well as its effective
applications in engineering.
Information: http://www.iium.edu.my/icmae/12/.
* 8–11 Trends in Set Theory, Stefan Banach International Mathematical Center, Warsaw, Poland.
Description: The conference will focus on the interactions between
set theory and other parts of mathematics, from Banach spaces and
C*-algebras to topological groups, sets of the reals, general topological spaces, and others. This includes both the advances concerning
appropiate set-theoretic tools from forcing theory, Ramsey theory,
descriptive set theory or other branches of set theory as well as concrete applications of these methods in the mathematical practice.
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Information: h t t p : / / w w w . i m p a n . p l / ~ s e t _ t h e o r y /
Conference2012/.
9–15 The 10th International Conference on Fixed Point Theory
and its Applications (ICFPTA-2012), Faculty of Mathematics and
Computer Science, Babes, Bolyai University, Cluj-Napoca, Romania.
(Jun/Jul. 2011, p. 862)
* 9–20 Mathematical General Relativity, Mathematical Sciences Research Institute, Berkeley, California.
Description: Mathematical general relativity is the study of mathematical problems related to Einstein’s theory of gravitation. There
are interesting connections between the physical theory and problems in differential geometry and partial differential equations. The
purpose of the workshop is to introduce graduate students to some
fundamental aspects of mathematical general relativity, with particular emphasis on the geometry of the Einstein constraint equations and the Positive Mass Theorem. These topics will comprise a
component of the upcoming semester program at MSRI in Fall 2013.
There will be mini-courses, as well as several research lectures. Students are expected to have had courses in graduate real analysis
and Riemannian geometry, while a course in graduate-level partial
differential equations is recommended.
Information: http://www.msri.org/web/msri/scientific/
workshops/summer-graduate-workshops/sw/-/event/
Wm9228.

16–December 21 Topological Dynamics in the Physical and Biological Sciences, Isaac Newton Institute for Mathematical Sciences,
Cambridge, United Kingdom. (April 2011, p. 629)
16–18 SING8: 8th Spain-Italy-Netherlands Meeting on Game Theory, Institute of Economics, Hungarian Academy of Sciences and
Corvinus University, Budapest, Hungary. (Nov. 2011, p. 1495)
22–27 Vibration and structural acoustics measurement and analysis, Universidade do Porto, Porto, Portugal. (Oct. 2011, p. 1325)
23–27 Algebraic Topology: applications and new directions Stanford Symposium 2012, Stanford University, Palo Alto, California.
(Oct. 2011, p. 1325)
* 23–August 3 Model Theory, Mathematical Sciences Research Institute, Berkeley, California.
Description: The workshop will consist of two minicourses, together
with a selection of topical lectures. In the model theory course,
o-minimality, and specifically the concrete example of the semialgebraic sets of real numbers will provide the setting in which we
introduce various fundamental results from model theory. The algebraic dynamics course will allow the introduction of concepts and
proof techniques from number theory and algebraic geometry in the
context of applications involving model theory. Toward the end of
the workshop, the two minicourses will converge on the Pila-Wilkie
theorem concerning points on analytic varieties, a result crucial in
recent applications of o-minimality to diophantine geometry.
Information: http://www.msri.org/web/msri/scientific/
workshops/summer-graduate-workshops/show/-/event/
Wm8971.

23–August 17 Spectral Theory of Relativistic Operators, Isaac Newton Institute for Mathematical Sciences, Cambridge, United Kingdom.
(Sept. 2011, p. 1187)
30–August 3 The 24th International Conference on Formal Power
Series and Algebraic Combinatorics (FPSAC.12), Nagoya University, Nagoya, Japan. (Nov. 2011, p. 1495)
30–August 3 Iwasawa 2012, Heidelberg University, Heidelberg, Germany. (Feb. 2011, p. 336)
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August 2012
6–8 The Sixth Global Conference on Power Control and Optimization PCO 2012, Monte Carlo Resort and Casino, Las Vegas, Nevada.
(Oct. 2011, p. 1187)
6–11 XVII International Congress on Mathematical Physics
(ICMP12), Aalborg Kongress og Kultur Center, Europa Plads 4, 9000
Aalborg, Denmark. (Aug. 2011, p. 1013)
20–24 AIM Workshop: Invariants in convex geometry and Banach
space theory, American Institute of Mathematics, Palo Alto, California. (Aug. 2011, p. 1013)
* 20–24 Spectral Theory and Differential Equations, B. Verkin Institute for Low Temperature Physics & Engineering, V. Karazin Kharkiv
National University, Kharkiv, Ukraine.
Description: The Conference is organized on the occasion of the
90th birthday of Vladimir A. Marchenko. It will focus on the areas
largely influenced by V. A. Marchenko: Spectral analysis of differential and difference equations and random matrices; inverse spectral
and inverse scattering problems; nonlinear equations: integrability
and asymptotic behavior of solutions; boundary value problems of
mathematical physics and the homogenization theory.
Information: http://www.ilt.kharkov.ua/Marchenko2012.
20–December 21 Cluster Algebras Program, Mathematical Sciences
Research Institute, Berkeley, California. (Oct. 2011, p. 1325)
* 22–24 Connections for Women: Discrete Lattice Models in Mathematics, Physics, and Computing, Mathematical Sciences Research
Institute, Berkeley, California.
Description: This 2-day workshop will bring together researchers
from discrete mathematics,probability theory, theoretical computer
science and statistical physics to explore topics at their interface.
The focus will be on combinatorial structures, probabilistic algorithms and models that arise in the study of physical systems. This
will include the study of phase transitions,probabilistic combinatorics, Markov chain Monte Carlo methods, and random structures and
randomized algorithms. Since discrete lattice models stand at the
interface of these fields, the workshop will start with background
talks in each of the following three areas: Statistical and mathematical physics; Combinatorics of lattice models; Sampling and computational issues.These talks will describe the general framework and
recent developments in the field and will be followed with shorter
talks highlighting recent research in the area.
Information: h t t p : / / w w w . m s r i . o r g / w e b / m s r i /
scientific/workshops/show/-/event/Wm577.
27–September 7 Joint Introductory Workshop: Cluster Algebras
and Commutative Algebra, Mathematical Sciences Research Institute, Berkeley, California. (Aug. 2011, p. 1013)

September 2012
3–7 International Conference on Differential-Difference Equations and Special Functions, University of Patras, Patras, Greece.
(Aug. 2011, p. 1014)

discrete dynamical systems (real and complex) and applications to
Celestial mechanics.
Sessions: The conference will have about 30 plenary sessions (no
parallel sessions) and a poster session. We plan about 150 participants.
Information: http://www.gsd.uab.cat/ntds2012/index.
php.
2–4 SIAM Conference on Mathematics for Industry: Challenges
and Frontiers (MI12), The Curtis, A Doubletree by Hilton, Denver,
Colorado. (Aug. 2011, p. 1014)
3–6 International Conference on Applied and Computational
Mathematics (ICACM), Middle East Technical University (METU),
Ankara, Turkey. (Oct. 2011, p. 1325)
13–14 AMS Southeastern Section Meeting, Tulane University, New
Orleans, Louisiana. (Aug. 2011, p. 1014)
20–21 AMS Central Section Meeting, University of Akron, Akron,
Ohio. (Aug. 2011, p. 1014)
27–28 AMS Western Section Meeting, University of Arizona, Tucson, Arizona. (Aug. 2011, p. 1014)

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.

August 2013
* 5–9 1st Mathematical Congress of the Americas, Guanajuato,
Mexico.
Description: The goals of the Mathematical Congress of the Americas are to highlight the excellence of mathematical achievements in
the Americas within the context of the international arena and to
foster the scientific integration of all the mathematical communities in the continents. It is anticipated that the MCA will take place
every 4 years starting in 2013.
Information: http://www.mca2013.org.

September 2013
* 1–August 31, 2014 Call for Research Programmes 2013-2014,
Centre de Recerca Matemàtica, Bellaterra, Barcelona, Spain.
Description: The Centre de Recerca Matemàtica (CRM) invites proposals for Research Programmes for the academic year 2013–2014.
CRM Research Programmes consist of periods ranging between two
to five months of intensive research in a given area of mathematics and its applications. Researchers from different institutions are
brought together to work on open problems and to analyse the state
and perspectives of their area.
Deadline: The deadline for submission of proposals is November
18, 2011.
Information: Guidelines and application instructions can be found
at http://www.crm.cat/CALLS/CALLS RESEARCH PROGRAMS/
Call Research Program 1314.htm.

10–December 14 Materials Defects: Mathematics, Computation
and Engineering, Institute for Pure and Applied Mathematics (IPAM),
UCLA, Los Angeles, California. (Oct. 2011, p. 1325)
20–22 Lie and Klein; the Erlangen program and its impact on
mathematics and physics, Institut de Recherche Mathématiqué
Avancé, University of Strasbourg, France. (Nov. 2011, p. 1495)
22–23 AMS Eastern Section Meeting, Rochester Institute of Technology, Rochester, New York. (Sept. 2011, p. 1187)

October 2012
* 1–5 New trends in Dynamical Systems, Salou, Catalonia, Spain.
Goal: To show the recent developments in Dynamical Systems. Precisely, we will focus on Qualitative theory of differential equations,
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New Publications
Offered by the AMS
To subscribe to email notification of new AMS publications,
please go to http://www.ams.org/bookstore-email.

Algebra and Algebraic
Geometry

supergroups; The cases A(1, 1), P (3) and Q(n); Appendix A.
Sheafification; Bibliography.
Memoirs of the American Mathematical Society, Volume 215,
Number 1014

Dimer Models and
Calabi-Yau Algebras

February 2012, 64 pages, Softcover, ISBN: 978-0-8218-5300-9, 2010
Mathematics Subject Classification: 14M30, 14A22; 58A50, 17B50,
Individual member US$36, List US$60, Institutional member
US$48, Order code MEMO/215/1014

Nathan Broomhead, Leibniz
University Hannover, Germany

On L-Packets for Inner
Forms of SLn
Kaoru Hiraga, Kyoto University,
Japan, and Hiroshi Saito

This item will also be of interest to those working in mathematical
physics.
Contents: Introduction; Introduction to the dimer model;
Consistency; Zig-zag flows and perfect matchings; Toric algebras
and algebraic consistency; Geometric consistency implies algebraic
consistency; Calabi-Yau algebras from algebraically consistent
dimers; Non-commutative crepant resolutions; Bibliography.
Memoirs of the American Mathematical Society, Volume 215,
Number 1011
February 2012, 86 pages, Softcover, ISBN: 978-0-8218-5308-5,
2010 Mathematics Subject Classification: 14M25, 14A22; 82B20,
Individual member US$42, List US$70, Institutional member
US$56, Order code MEMO/215/1011

Chevalley
Supergroups

Contents: Introduction; Restriction of
representations; Whittaker normalization
over local fields; Restriction of cusp forms;
Whittaker normalization over global
fields; Endoscopy and its automorphisms;
A conjectural formula for endoscopic
transfer; Descent to Levi subgroups; Relevance conditions for
Langlands parameters; Endoscopy for inner forms of GLn ; Local
Langlands correspondence for inner forms of GLn ; L-packets
for inner forms of SLn ; L-packets for inner forms of SLn over
Archimedean fields; Multiplicity formula for SLn ; Multiplicity
formula for inner forms of SLn ; Lemmas for trace formula; Trace
formula; Transfer factors; Bibliography.
Memoirs of the American Mathematical Society, Volume 215,
Number 1013
February 2012, 97 pages, Softcover, ISBN: 978-0-8218-5364-1,
2010 Mathematics Subject Classification: 22E50; 11F70, 22E55,
Individual member US$42, List US$70, Institutional member
US$56, Order code MEMO/215/1013

R. Fioresi, Università di Bologna,
Italy, and F. Gavarini, Università
di Roma “Tor Vergat”, Rome,
Italy
Contents: Introduction; Preliminaries;
Chevalley bases and Chevalley algebras;
Kostant superalgebras; Chevalley
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Subgroup Complexes
Stephen D. Smith, University of
Illinois at Chicago, IL
This book is intended as an overview of
a research area that combines geometries
for groups (such as Tits buildings and
generalizations), topological aspects of
simplicial complexes from p-subgroups
of a group (in the spirit of Brown, Quillen,
and Webb), and combinatorics of partially
ordered sets. The material is intended to
serve as an advanced graduate-level text and partly as a general
reference on the research area. The treatment offers optional tracks
for the reader interested in buildings, geometries for sporadic
simple groups, and G-equivariant equivalences and homology for
subgroup complexes.

Memoirs of the American Mathematical Society, Volume 215,
Number 1012
February 2012, 102 pages, Softcover, ISBN: 978-0-8218-5310-8,
2010 Mathematics Subject Classification: 28A75, 49Q05; 49Q20,
49K99, Individual member US$42.60, List US$71, Institutional
member US$56.80, Order code MEMO/215/1012

Applications
Tomography and
Inverse Transport
Theory

Contents: Introduction; Background material and examples:
Background: Posets, simplicial complexes, and topology; Examples:
Subgroup complexes as geometries for simple groups; Fundamental
techniques: Contractibility; Homotopy equivalence; Basic
applications: The reduced Euler characteristic χ̃ and variations on
vanishing; The reduced Lefschetz module L̃ and projectivity; Group
cohomology and decompositions; Some more advanced topics:
Spheres in homology and Quillen’s Conjecture; Connectivity, simple
connectivity, and sphericality; Local-coefficient homology and
representation theory; Orbit complexes and Alperin’s Conjecture;
Bibliography; Index.

Guillaume Bal, Columbia
University, New York, NY, David
Finch, Oregon State University,
Corvallis, OR, Peter Kuchment,
Texas A&M University, College
Station, TX, John Schotland,
University of Michigan, Ann
Arbor, MI, Plamen Stefanov,
Purdue University, West Lafayette,
IN, and Gunther Uhlmann,
University of Washington, Seattle,
WA, and University of California,
Irvine, CA, Editors

Mathematical Surveys and Monographs, Volume 179
December 2011, 364 pages, Hardcover, ISBN: 978-0-8218-0501-5,
LC 2011036625, 2010 Mathematics Subject Classification: 20D05,
20D06, 20D08, 20D30, 20J05, 20C33, 20C34, 05E18, 55Pxx, 55Uxx,
AMS members US$75.20, List US$94, Order code SURV/179

Analysis
Reifenberg
Parameterizations for
Sets with Holes
Guy David, Université de Paris
Sud, Orsay, France, and Tatiana
Toro, University of Washington,
Seattle, WA
Contents: Introduction; Coherent families
of balls and planes; A partition of unity;
Definition of a mapping f on Σ0 ; Local Lipschitz graph descriptions
of the Σk ; Reifenberg-flatness of the image; Distortion estimates for
Dσk ; Hölder and Lipschitz properties of f on Σ0 ; C 2 -regularity of
the Σk and fields of linear isometries defined on Σ0 ; The definition
of g on the whole Rn ; Hölder and Lipschitz properties of g on
Rn ; Variants of the Reifenberg theorem; Local lower-Ahlfors
regularity and a better sufficient bi-Lipschitz condition; Big pieces
of bi-Lipschitz images and approximation by bi-Lipschitz domains;
Uniform rectifiability and Ahlfors-regular Reifenberg-flat sets;
Bibliography.
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This volume contains research and review articles written by
participants of two related international workshops “Mathematical
Methods in Emerging Modalities of Medical Imaging” (October 2009)
and “Inverse Transport Theory and Tomography” (May 2010), which
were held at the Banff International Research Station in Banff,
Canada. These workshops brought together mathematicians,
physicists, engineers, and medical researchers working at the
cutting edge of medical imaging research and addressed the
demanding mathematical problems arising in this area.
The articles, written by leading experts, address important analytic,
numerical, and physical issues of the newly developing imaging
modalities (e.g., photoacoustics, current impedance imaging,
hybrid imaging techniques, elasticity imaging), as well as the recent
progress in resolving outstanding problems of more traditional
modalities, such as SPECT, ultrasound imaging, and inverse
transport theory. Related topics of invisibility cloaking are also
addressed.
Contents: B. Cox, T. Tarvainen, and S. Arridge, Multiple
illumination quantitative photoacoustic tomography using
transport and diffusion models; G. Bal and A. Jollivet, Combined
source and attenuation reconstructions in SPECT; G. Bal and K. Ren,
Non-uniqueness result for a hybrid inverse problem; J. Boman,
Local non-injectivity for weighted radom transforms; A. L.
Bukhgeim, Inverse gravimetry approach to attenuated tomography;
N. Hoell, Complexification in reconstructive integral geometry;
H. Liu and T. Zhou, Transformation optics and approximate
cloaking; S. McDowall, P. Stefanov, and A. Tamasan, Stability of
the Gauge equivalent classes in inverse stationary transport in
refractive media; J. McLaughlin, A. Thomas, and J.-R. Yoon, Basic
theory for generalized linear solid viscoelastic models; A. Nachman,
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A. Tamasan, and A. Timonov, Current density impedance imaging;
F. Natterer, Possibilities and limitations of time domain wave
equation imaging; L. V. Nguyen, On singularities and instability of
reconstruction in thermoacoustic tomography; D. R. Eaker, S. M.
Jorgensen, C. Cui, and E. L. Ritman, Micro-tomography of coherent
x-ray scatter using an x-ray collinator and spectral imaging array.

Differential Equations
Asymptotic Analysis
for Periodic Structures

Contemporary Mathematics, Volume 559

A. Bensoussan, University of
Texas at Dallas, Richardson,
TX, and Hong Kong Polytechnic
University, Kowloon, Hong Kong,
J.-L. Lions, and G. Papanicolaou,
Stanford University, CA

January 2012, approximately 195 pages, Softcover, ISBN: 9780-8218-5301-6, LC 2011033070, 2010 Mathematics Subject
Classification: 35-XX, 35R30, 45Q05, 65M32, 65N21, 65R32,
74J25, 78A40, 78A45, 78A46, 78A70, 78A99, 92C10, 92C55, AMS
members US$55.20, List US$69, Order code CONM/559

Boolean Functions in
Coding Theory and
Cryptography
O. A. Loginov, A. A. Salnikov,
and V. V. Yashchenko, Moscow
State University, Russia
This book offers a systematic presentation
of cryptographic and code-theoretic
aspects of the theory of Boolean functions.
Both classical and recent results are thoroughly presented.
Prerequisites for the book include basic knowledge of linear algebra,
group theory, theory of finite fields, combinatorics, and probability.
The book can be used by research mathematicians and graduate
students interested in discrete mathematics, coding theory, and
cryptography.
This item will also be of interest to those working in logic and
foundations.
Contents: Arithmetics of finite fields and polynomials; Boolean
functions; Classifications of Boolean functions; Linear codes over
the field F; Reed-Muller codes; Nonlinearity; Correlation immunity
and resiliency; Codes, Boolean mappings and their cryptographic
properties; Basics of cryptanalysis; Bibliography; Index.
Translations of Mathematical Monographs, Volume 241
February 2012, approximately 335 pages, Hardcover, ISBN:
978-0-8218-4680-3, LC 2011035308, 2010 Mathematics Subject
Classification: 94-02; 94A60, 94C10, AMS members US$103.20,
List US$129, Order code MMONO/241

December 2011

This is a reprinting of a book originally
published in 1978. At that time it was the first book on the subject
of homogenization, which is the asymptotic analysis of partial
differential equations with rapidly oscillating coefficients, and as
such it sets the stage for what problems to consider and what
methods to use, including probabilistic methods. At the time
the book was written the use of asymptotic expansions with
multiple scales was new, especially their use as a theoretical
tool, combined with energy methods and the construction of test
functions for analysis with weak convergence methods. Before this
book, multiple scale methods were primarily used for non-linear
oscillation problems in the applied mathematics community, not
for analyzing spatial oscillations as in homogenization.
In the current printing a number of minor corrections have
been made, and the bibliography was significantly expanded
to include some of the most important recent references. This
book gives systematic introduction of multiple scale methods
for partial differential equations, including their original use
for rigorous mathematical analysis in elliptic, parabolic, and
hyperbolic problems, and with the use of probabilistic methods
when appropriate. The book continues to be interesting and useful
to readers of different backgrounds, both from pure and applied
mathematics, because of its informal style of introducing the
multiple scale methodology and the detailed proofs.
This item will also be of interest to those working in applications.
Contents: Introduction; Elliptic operators; Evolution operators;
Probabilistic problems and methods; High frequency wave
propagation in periodic structures; Bibliography.
AMS Chelsea Publishing, Volume 374
December 2011, 392 pages, Hardcover, ISBN: 978-0-8218-5324-5,
LC 2011029403, 2010 Mathematics Subject Classification: 80M40,
35B27, 74Q05, 74Q10, 60H10, 60F05, AMS members US$54.90,
List US$61, Order code CHEL/374.H
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Geometry and Topology

A Moscow Math Circle

Topology and
Geometry in
Dimension Three

Week-by-week Problem Sets
Sergey Dorichenko, Moscow
Schools 57 and 179, Russia, and
Kvant Magazine, Moscow, Russia

Triangulations, Invariants,
and Geometric Structures

Moscow has a rich tradition of successful
math circles, to the extent that many other
circles are modeled on them. This book
presents materials used during the course
of one year in a math circle organized by mathematics faculty at
Moscow State University, and also used at the mathematics magnet
school known as Moscow School Number 57.

Weiping Li, Loretta Bartolini,
and Jesse Johnson, Oklahoma
State University, Stillwater, OK,
Feng Luo, Rutgers University,
New Brunswick, NJ, Robert
Myers, Oklahoma State
University, Stillwater, OK, and
J. Hyam Rubinstein, University
of Melbourne, Parkville, Victoria,
Australia, Editors

Each problem set has a similar structure: it combines review
material with a new topic, offering problems in a range of difficulty
levels. This time-tested pattern has proved its effectiveness in
engaging all students and helping them master new material while
building on earlier knowledge.
The introduction describes in detail how the math circles at Moscow
State University are run. Dorichenko describes how the early
sessions differ from later sessions, how to choose problems, and
what sorts of difficulties may arise when running a circle. The book
also includes a selection of problems used in the competition
known as the Mathematical Maze, a mathematical story based on
actual lessons with students, and an addendum on the San Jose
Mathematical Circle, which is run in the Russian style.
Titles in this series are co-published with the Mathematical Sciences
Research Institute (MSRI).
Contents: Problem sets 0–13; Winter competition; Problem sets
14–28; Solutions to problem sets 0–13; Solutions to the winter
competition; Solutions to problem sets 14–28; Mathematical maze;
Two and two is more than four; A story; Addendum: The San Jose
experience; Problem set SJ1; Solutions to problem set SJ1; Problem
set SJ2; Solutions to problem set SJ2; Problem set SJ3; Solutions to
problem set SJ3.
MSRI Mathematical Circles Library, Volume 8
January 2012, approximately 334 pages, Softcover, ISBN:
978-0-8218-6874-4, LC 2011036422, 2010 Mathematics Subject Classification: 00A08; 00A07, AMS members US$39.20, List
US$49, Order code MCL/8

This volume contains the proceedings of a conference held
from June 4–6, 2010, at Oklahoma State University, in honor of
William (Bus) Jaco’s 70th birthday. His contributions to research
in low dimensional geometry and topology and to the American
mathematical community, especially through his work for the
American Mathematical Society, were recognized during the
conference.
The focus of the conference was on triangulations and geometric
structures for three-dimensional manifolds. The papers in this
volume present significant new results on these topics, as well as in
geometric group theory.
Contents: I. Agol, Ideal triangulations of pseudo-Anosov mapping
tori; F. Luo, A note on complete hyperbolic structures on ideal
triangulated 3-manifolds; T. Kobayashi and Y. Rieck, A linear
bound on the tetrahedral number of manifolds of bounded volume
(after Jørgensen and Thurston); J. Johnson, Layered models for
closed 3-manifolds; Z. Liu, Triangulations and nonorientable
incompressible surfaces; B. Foozwell and H. Rubinstein,
Introduction to the theory of Haken n-manifolds; H. Segerman and
S. Tillmann, Pseudo-developing maps for ideal triangulations I:
Essential edges and generalised hyperbolic gluing equations; P. B.
Shalen, A generic Margulis number for hyperbolic 3-manifolds; J. E.
Grigsby and S. M. Wehrli, On gradings in Khovanov homology and
sutured Floer homology; R. Myers, Hyperbolic knots in irreducible
Heegaard surfaces; D. Calegari and D. Zhuang, Stable W-length;
N. Brady, M. Clay, and M. Forester, Turn graphs and extremal
surfaces in free groups; F. Bonahon and H. Wong, Kauffman
brackets, character varieties and triangulations of surfaces; J. H.
Rubinstein, Problems at the Jacofest.
Contemporary Mathematics, Volume 560
January 2012, approximately 198 pages, Softcover, ISBN: 9780-8218-5295-8, 2010 Mathematics Subject Classification: 57Mxx,
57N10, 46E25, 20C20, 20F65, 20J99, 14E20, AMS members
US$55.20, List US$69, Order code CONM/560
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Logic and Foundations

Mathematical Physics

Model Theoretic
Methods in Finite
Combinatorics

A von Neumann
Algebra Approach
to Quantum
Metrics/Quantum
Relations

Martin Grohe, HumboldtUniversität zu Berlin, Germany,
and Johann A. Makowsky,
Technion-Israel Institute of
Technology, Haifa, Israel, Editors
This volume contains the proceedings of
the AMS-ASL Special Session on Model Theoretic Methods in Finite
Combinatorics, held January 5–8, 2009, in Washington, DC.
Over the last 20 years, various new connections between model
theory and finite combinatorics emerged. The best known of these
are in the area of 0-1 laws, but in recent years other very promising
interactions between model theory and combinatorics have been
developed in areas such as extremal combinatorics and graph limits,
graph polynomials, homomorphism functions and related counting
functions, and discrete algorithms, touching the boundaries of
computer science and statistical physics.
This volume highlights some of the main results, techniques, and
research directions of the area. Topics covered in this volume
include recent developments on 0-1 laws and their variations,
counting functions defined by homomorphisms and graph
polynomials and their relation to logic, recurrences and spectra, the
logical complexity of graphs, algorithmic meta theorems based on
logic, universal and homogeneous structures, and logical aspects of
Ramsey theory.
This item will also be of interest to those working in discrete
mathematics and combinatorics.
Contents: E. Fischer, T. Kotek, and J. A. Makowsky, Application
of logic to combinatorial sequences and their recurrence relations;
J. P. Bell, S. N. Burris, and K. Yeats, Spectra and systems of
equations; J. P. Bell and S. N. Burris, Compton’s method for
proving logical limit laws; O. Pikhurko and O. Verbitsky, Logical
complexity of graphs: A survey; M. Grohe and S. Kreutzer, Methods
for algorithmic meta theorems; T. Kotek, J. A. Makowsky, and
B. Zilber, On counting generalized colorings; M. Grohe and
M. Thurley, Counting homomorphisms and partition functions;
J. Hubička and J. Nešetřil, Some examples of universal and
generic partial orders; G. Cherlin, Two problems on homogeneous
structures, revisited; A. Hasson, M. Kojman, and A. Onshuus,
On symmetric indivisbility of countable structures; A. Blass,
Partitions and permutation groups; D. Kuske, (Un)countable and
(non)effective versions of Ramsey’s theorem; M. Bodirsky and
M. Pinsker, Reducts of Ramsey structures.

Greg Kuperberg, University of
California, Davis, CA, and Nik
Weaver, Washington University,
St. Louis, MO
This item will also be of interest to those working in analysis.
Contents: A von Neumann Algebra Approach to Quantum Metrics
by Greg Kuperberg and Nik Weaver: Introduction; Measurable
and quantum relations; Quantum metrics; Examples; Lipschitz
operators; Quantum uniformities; Bibliography; Quantum Relations
by Nik Weaver: Introduction; Measurable relations; Quantum
relations; Bibliography; Notation index; Subject index.
Memoirs of the American Mathematical Society, Volume 215,
Number 1010
February 2012, 140 pages, Softcover, ISBN: 978-0-8218-5341-2, 2010
Mathematics Subject Classification: 46L89, 28A99; 81P70, 46L10,
54E35, Individual member US$46.80, List US$78, Institutional
member US$62.40, Order code MEMO/215/1010

New AMS-Distributed
Publications
Algebra and Algebraic
Geometry
A Course on
Topological Groups
K. Chandrasekharan, Eidgen
Technische Hochschule, Zürich,
Switzerland

Contemporary Mathematics, Volume 558
December 2011, 519 pages, Softcover, ISBN: 978-0-8218-4943-9, LC
2011031229, 2010 Mathematics Subject Classification: 03-02, 03-06,
05-02, 05-06, 68-02, 68-06, AMS members US$116, List US$145,
Order code CONM/558

The presentation in this text is clear and to the point. The methods
used are good classical ones. This is a good text for a student who
knows little about locally compact groups and wants to get an
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Representations of
Finite Groups

introduction to some of the fundamental ideas needed to begin the
study of them.
– Mathematical Reviews

C. Musili, University of
Hyderabad, India

This book contains the author’s notes for a course that he taught
at ETH, Zürich. The aim is to lead the reader to a proof of the
Peter-Weyl theorem, the basic theorem in the representation theory
of compact topological groups. The topological, analytical, and
algebraic groundwork needed for the proof is provided as part of
the course.
This item will also be of interest to those working in geometry and
topology.
A publication of Hindustan Book Agency; distributed within the
Americas by the American Mathematical Society.
Contents: Topological preliminaries; The Haar measure on a locally
compact group; Hilbert spaces and the spectral theorem; Compact
groups and their representations.
Hindustan Book Agency
September 2011, 126 pages, Softcover, ISBN: 978-93-80250-20-5,
2010 Mathematics Subject Classification: 22Dxx, 43A05, 43A65,
AMS members US$25.60, List US$32, Order code HIN/53

Lectures on Algebraic
Geometry I
Second Edition
Günter Harder, Max Planck
Institute for Mathematics, Bonn,
Germany
This book and the second volume provide
an introduction to modern algebraic
geometry. In this volume, the methods of
homological algebra, theory of sheaves, and sheaf cohomology are
developed. These methods are indispensable for modern algebraic
geometry, but they are also fundamental for other branches of
mathematics and of great interest in their own right.
In the last chapter, these concepts are applied to the theory of
compact Riemann surfaces. In this chapter the author emphasizes
how influential the ideas of Abel, Riemann, and Jacobi were and
discusses their impact on many modern methods.
A publication of Vieweg+Teubner. The AMS is exclusive distributor
in North America. Vieweg+Teubner Publications are available
worldwide from the AMS outside of Germany, Switzerland, Austria,
and Japan.

The book under review presents an interesting approach to certain
aspects of the representation theory of finite groups over the
complex field.
– Mathematical Reviews
This book serves several purposes. The first and foremost is to give
an elementary introduction to the basic concepts of the theory
of ordinary representations to finite groups with a minimum of
prerequisites.
The second purpose, which is also the main theme of this exposition,
is to be able to do the theory rather explicitly for the important
special case of the symmetric groups Sn of permutations on n
letters.
The third purpose is to use the preparatory material of the first two
parts, coupled with the Sn theory, to do the same for some other
important special groups, namely, the alternating group An and the
hyperoctahedral groups Bn and Dn .
A publication of Hindustan Book Agency; distributed within the
Americas by the American Mathematical Society.
Contents: Part I. The Structure of Semi-simple Rings: Preliminaries;
Semi-simple rings and Brauer group; Part II. Representations
of Finite Groups: Representations of finite groups; Induced
representations; Part III. Representations of symmetric and
alternating groups: Representations of the symmetric group
Sn ; Representations of the alternating group An ; Part IV.
Representations of the Hyperoctahedral Groups Bn and Dn :
Representations of the hyperoctahedral group Bn ; Representations
of the hyperoctahedral group Dn .
Hindustan Book Agency
September 2011, 250 pages, Softcover, ISBN: 978-93-80250-18-2,
2010 Mathematics Subject Classification: 20C15, 20-01, 20C30, AMS
members US$32, List US$40, Order code HIN/51

Representations of
Algebras and Related
Topics

Contents: Categories, products, projective and inductive limits;
Basic concepts of homological algebra; Sheaves; Cohomology of
sheaves; Compact Riemann surfaces and Abelian varieties.

Andrzej Skowroński, Nicolaus
Copernicus University, Torun,
Poland, and Kunio Yamagata,
Tokyo University of Agriculture
and Technology, Fuchu, Japan,
Editors

Vieweg Aspects of Mathematics, Volume 35
September 2011, 299 pages, Hardcover, ISBN: 978-3-8348-1844-7,
AMS members US$72, List US$80, Order code VWAM/35.R

This book, which explores recent trends in the representation
theory of algebras and its exciting interaction with geometry,
topology, commutative algebra, Lie algebras, combinatorics,
quantum algebras, and theoretical field, is conceived as a handbook
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to provide easy access to the present state of knowledge and
stimulate further development.
The many topics discussed include quivers, quivers with potential,
bound quiver algebras, Jacobian algebras, cluster algebras and
categories, Calabi-Yau algebras and categories, triangulated and
derived categories, and quantum loop algebras.
This book consists of thirteen self-contained expository survey and
research articles and is addressed to researchers and graduate
students in algebra as well as a broader mathematical community.
The articles contain a large number of examples and open problems
and give new perspectives for research in the field.
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
Contents: C. Amiot, On generalized cluster categories; D. J.
Benson, S. B. Iyengar, and H. Krause, Module categories for
finite group algebras; B. Keller, On cluster theory and quantum
dilogarithm identities; B. Leclerc, Quantum loop algebras,
quiver varieties, and cluster algebras; H. Lenzing, Weighted
projective lines and applications; M. Linckelmann, Cohomology
of block algebras of finite groups; P. Malicki and A. Skowroński,
Algebras with separating Auslander–Reiten components; I. Mori,
Classification problems in noncommutative algebraic geometry
and representation theory; T. Nakanishi, Periodicities in cluster
algebras and dilogarithm identities; J. A. de la Peña and
A. Skowroński, The Tits forms of tame algebras and their roots;
C. M. Ringel, The minimal representation-infinite algebras which
are special biserial; D. Simson, Coalgebras of tame comodule
type, comodule categories, and a tame-wild dichotomy problem;
G. Zwara, Singularities of orbit closures in module varieties.

This book on integration theory is based on the lecture notes for
courses that the author gave at the Tata Institute of Fundamental
Research, Mumbai, and at ETH, Zürich. The subject matter is
classical. The goal of the notes is to provide a concise, clear, and
accurate treatment of the basic ideas of the subject.
A publication of Hindustan Book Agency; distributed within the
Americas by the American Mathematical Society.
Contents: Integration on a measure space; The Lebesgue spaces;
The outer measure and its applications: The Lebesgue measure;
Product measures and multiple integrals; Set functions and their
derivatives.
Hindustan Book Agency
September 2011, 126 pages, Softcover, ISBN: 978-93-80250-19-9,
2010 Mathematics Subject Classification: 28-01, AMS members
US$25.60, List US$32, Order code HIN/52

Spectral Theory of
Dynamical Systems
M. G. Nadkarni, University of
Mumbai, India

EMS Series of Congress Reports, Volume 5
September 2011, 740 pages, Hardcover, ISBN: 978-3-03719-101-9,
2010 Mathematics Subject Classification: 13Dxx, 13Fxx, 14Bxx,
14Hxx, 14Lxx, 14Mxx, 14Nxx, 15Axx, 16Dxx, 16Exx, 16Gxx,
16Sxx, 16Wxx, 17Bxx, 18Exx, 19Kxx, 20Cxx, 20Jxx, AMS members
US$110.40, List US$138, Order code EMSSCR/5

Analysis
A Course on
Integration Theory
K. Chandrasekharan, Eidgen
Technische Hochschule, Zürich,
Switzerland

As the author asserts, the material presented in this slim volume is
classical; his goal has been “concision, clarity, and accuracy”. The
author is extraordinarily careful in detail, for example in showing
that the integrals of simple functions and integrable functions are
well-defined.
– Mathematical Reviews

December 2011

… compile and communicate in a unique way a lot of mathematics
that is of current interest but is not otherwise so readily at hand.
– Ergodic Theory and Dynamical Systems
This book treats some basic topics in the spectral theory of
dynamical systems. The treatment is at a general level, but two more
advanced theorems, one by H. Helson and W. Parry and the other
by B. Host, are presented. Moreover, Ornstein’s family of mixing
rank one automorphisms is described with construction and proof.
Systems of imprimitivity and their relevance to ergodic theory are
discussed, and Baire category theorems of ergodic theory, scattered
in the literature, are derived in a unified way. Riesz products are
considered and they are used to describe the spectral types and
eigenvalues of rank one automorphisms.
A publication of Hindustan Book Agency; distributed within the
Americas by the American Mathematical Society.
Contents: The Hahn-Hellinger theorem; The spectral theorem for
unitary operators; Symmetry and denseness of the spectrum;
Multiplicity and rank; The Skew product; A theorem of Helson
and Parry; Probability measures on the circle group; Baire
category theorems of ergodic theory; Translations of measures
on the circle; B. Host’s theorem; L-eigenvalues of non-singular
automorphisms; Generalities on systems of imprimitivity; Dual
systems of imprimitivity; Saturated subgroups of the circle group;
Riesz products as spectral measures; Additional topics.
Hindustan Book Agency
September 2011, 226 pages, Softcover, ISBN: 978-93-80250-212, 2010 Mathematics Subject Classification: 28Dxx, 60Bxx, AMS
members US$32, List US$40, Order code HIN/54
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The Mathematical
Writings of Évariste
Galois

The Blind Spot
Lectures on Logic
Jean-Yves Girard, Institut de
Mathématiques de Luminy,
Marseille, France

Peter M. Neumann, Queen’s
College, Oxford, England
Before he died at the age of twenty, shot
in a mysterious early-morning duel at the
end of May 1832, Évariste Galois created
mathematics that changed the direction
of algebra.
This book contains English translations of almost all the
Galois material. The translations are presented alongside a new
transcription of the original French and are enhanced by three
levels of commentary. An introduction explains the context of
Galois’ work, the various publications in which it appears, and the
vagaries of his manuscripts. Then there is a chapter in which the five
mathematical articles published in his lifetime are reprinted. After
that come the testamentary letter and the first memoir (in which
Galois expounded on the ideas that led to Galois Theory), which are
the most famous of the manuscripts. These are followed by the
second memoir and other lesser known manuscripts.
This book makes available to a wide mathematical and historical
readership some of the most exciting mathematics of the first
half of the nineteenth century, presented in its original form. The
primary aim is to establish a text of what Galois wrote. The details
of what he did, the proper evidence of his genius, deserve to be
well understood and appreciated by mathematicians as well as
historians of mathematics.
This item will also be of interest to those working in number theory.
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
Contents: Introduction; The published articles; The testamentary
letter of 29 May 1832; The first memoir; The second memoir; The
minor mathematical manuscripts; Epilogue: Myths and mysteries;
Bibliography; Index.
Heritage of European Mathematics, Volume 6
October 2011, 421 pages, Hardcover, ISBN: 978-3-03719-104-0,
2010 Mathematics Subject Classification: 01-02, 11A55, 01A75,
00B55, 11-03, 12-03, 12E12, 12E20, 12F10, 20-02, 20-03, 20B05,
20B15, 20D05, 33-03, 33E05, AMS members US$78.40, List US$98,
Order code EMSHEM/6

These lectures on logic, more specifically
proof theory, are basically intended for
postgraduate students and researchers
in logic.
The question at stake is the nature of mathematical knowledge and
the difference between a question and an answer, i.e., the implicit
and the explicit.
The problem is delicate mathematically and philosophically as well:
the relation between a question and its answer is a sort of equality
where one side is “more equal than the other”: one thus discovers
essentialist blind spots.
Starting with Gödel’s paradox (1931)—so to speak, the
incompleteness of answers with respect to questions—the book
proceeds with paradigms inherited from Gentzen’s cut-elimination
(1935). Various settings are studied: sequent calculus, natural
deduction, lambda calculi, category-theoretic composition, up to
geometry of interaction (GoI), all devoted to explicitation, which
eventually amounts to inverting an operator in a von Neumann
algebra.
Mathematical language is usually described as referring to a
preexisting reality. Logical operations can be given an alternative
procedural meaning: typically, the operators involved in GoI are
invertible, not because they are constructed according to the book,
but because logical rules are those ensuring invertibility. Similarly,
the durability of truth should not be taken for granted: one should
distinguish between imperfect (perennial) and perfect modes. The
procedural explanation of the infinite thus identifies it with the
unfinished, i.e., the perennial. But is perenniality perennial? This
questioning yields a possible logical explanation for algorithmic
complexity.
This highly original course on logic by one of the world’s leading
proof theorists challenges mathematicians, computer scientists,
physicists, and philosophers to rethink their views and concepts on
the nature of mathematical knowledge in an exceptionally profound
way.
A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.
Contents: Part I. The basics: Existence vs. essence; Incompleteness;
Classical sequents: LK; Intuitionistic logic: LJ, NJ; Part II Around
Curry–Howard: Functional interpretations; System F; The
category-theoretic interpretation; Part III. Linear logic: Coherent
spaces; Linear logic; Perfection vs. imperfection; Proof-nets; Part IV.
Polarised interpretations: A hypothesis: polarisation; Designs and
behaviours; Ludics: The reconstruction; Orthodox exponentials;
Part V. Iconoclasm: Heterodox exponentials; Quantum coherent
spaces; Nets and duality; Part VI. Geometry of interaction: The
feedback equation; Babel Tower vs. Great Wall; Finite GoI; Envoi. The
phantom of transparency; Bibliography; Index.
September 2011, 550 pages, Hardcover, ISBN: 978-3-03719-088-3,
2010 Mathematics Subject Classification: 03-01, 03A05, 03B40,
03Fxx, 18A15, 68Qxx, AMS members US$78.40, List US$98, Order
code EMSTBS
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Mathematical Reviews/MathSciNet
Associate Editor
Applications are invited for a full-time position as an Associate Editor of
Mathematical Reviews/MathSciNet, to commence as soon as possible after
March 1, 2012, preferably before July 1, 2012. The Mathematical Reviews
(MR) division of the American Mathematical Society (AMS) is located in Ann
Arbor, Michigan, in a beautiful historic building close to the campus of the
University of Michigan. The editors are employees of the AMS; they also enjoy
many privileges at the University. At present, the AMS employs over seventy
people at Mathematical Reviews, including sixteen mathematical editors. MR’s
mission is to develop and maintain the MR Database, from which MathSciNet is
produced.
An Associate Editor is responsible for a broad area of the mathematical sciences. Editors
select articles and books for coverage, classify these items, determine the type of coverage,
assign selected items for review to reviewers, and edit the reviews when they are returned.
The successful applicant will have mathematical breadth with an interest in current
developments, and will be willing to learn new topics in pure and applied mathematics.
The ability to write well in English is essential, and the ability to read mathematics in
German is an advantage. Preference will be given to applicants with expertise in one or
more of the following areas: mathematical biology, ﬂuid mechanics, information and
communication, and theoretical computer science. The applicant should normally have
several years of relevant academic (or equivalent) experience beyond the Ph.D. Evidence
of written scholarship in mathematics is expected.
The twelve-month salary will be commensurate with the experience the applicant
brings to the position. Interested applicants are invited to write (or phone) for further
information and to meet MR editors at the AMS booth at the 2012 Joint Mathematics
Meetings in Boston.
Applications (including curriculum vitae; bibliography; and the names, addresses, phone
numbers, and email addresses of at least three references) should be sent to:

Dr. Graeme Fairweather
Executive Editor
Mathematical Reviews
P. O. Box 8604
Ann Arbor, MI 48107-8604

email: gxf@ams.org
Tel: (734) 996-5257
Fax: (734) 996-2916
URL: www.ams.org/mr-database

Applications received by January 21, 2012, will receive full consideration.
The American Mathematical Society is an
Aﬃrmative Action/Equal Opportunity Employer.

Classified Advertisements
Positions available, items for sale, services available, and more
CALIFORNIA
CALIFORNIA INSTITUTE OF
TECHNOLOGY
Harry Bateman Research
Instructorships in Mathematics
Description. Appointments are for two
years. The academic year runs from approximately October 1 to June 1. Instructors are expected to teach one course per
term for the full academic year and to
devote the rest of their time to research.
During the summer months there are no
duties except research.
Eligibility. Open to persons who have
recently received their doctorates in mathematics.
Deadline. January 1, 2012.
Application information Please apply
online at mathjobs.org. To avoid duplication of paperwork, your application may
also be considered for an Olga Taussky
and John Todd Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities, Veterans and Disabled Persons are
encouraged to apply.
000102

CALIFORNIA INSTITUTE OF
TECHNOLOGY
Scott Russell Johnson Senior
Postdoctoral Scholar in Mathematics
Description. There are three terms in
the Caltech academic year. The fellow
is expected to teach one course in two
terms each year, and is expected to be
in residence even during terms when not
teaching. The initial appointment is for

three years with an additional three-year
terminal extension expected.
Eligibility. Offered to a candidate within
six years of having received the Ph.D. who
shows strong research promise in one of
the areas in which Caltech’s mathematics
faculty is currently active
Deadline. January 1, 2012.
Application information Please apply
online at mathjobs.org. To avoid duplication of paperwork, your application will
also be considered for an Olga Taussky
and John Todd Instructorship and a Harry
Bateman Research Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities, Veterans and Disabled Persons are
encouraged to apply.
000103

CALIFORNIA INSTITUTE OF
TECHNOLOGY
Olga Taussky and John Todd
Instructorships in Mathematics
Description. Appointments are for three
years. There are three terms in the Caltech
academic year, and instructors are expected to teach one course in all but two
terms of the total appointment. These two
terms will be devoted to research. During
the summer months there are no duties
except research.
Eligibility. Offered to persons within
three years of having received the Ph.D.
who show strong research promise in one
of the areas in which Caltech’s mathematics faculty is currently active.
Deadline. January 1, 2012.
Application information. Please apply
online at mathjobs.org. To avoid duplication of paperwork, your application will

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 2011 rate is $3.25 per word. 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: January 2012
issue–October 31, 2011; February 2012 issue–November 28, 2011; March 2012
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also be considered for a Harry Bateman
Research Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities, Veterans and Disabled Persons are
encouraged to apply.
000104

CALIFORNIA INSTITUTE OF
TECHNOLOGY
The Division of Physics, Mathematics,
and Astronomy
The Division of Physics, Mathematics, and
Astronomy at the California Institute of
Technology invites applications for a possible tenure-track position in mathematics
at the assistant professor level. We are
particularly interested in the following
research areas: Algebraic Geometry/Number Theory, Analysis/Dynamics, Combinatorics, Finite and Algebraic Groups,
Geometry/Topology, Logic/Set Theory,
and Mathematical Physics, but other fields
may be considered. The term of the initial
appointment is normally four years for
a tenure-track assistant professor (with
a possible to extension to as much as
seven years). Appointment is contingent
upon completion of the Ph.D. Exceptional
candidates may also be considered at the
associate or full professor level. We are
seeking highly qualified applicants who
are committed to a career in research and
teaching. Applicants should apply online
at mathjobs.org.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women and minorities are encouraged to apply.
000105

issue–December 28, 2011; April 2012 issue–January 30, 2012; May 2012 issue–
February 28, 2012; June/July 2012 issue–April 30, 2012.
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 667 (vol. 56).
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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Classified Advertisements
UNIVERSITY OF CALIFORNIA, BERKELEY
Department of Mathematics
We invite applications for the following
positions: 1. One or more tenure-track
positions 2. Charles B. Morrey, Jr. Assistant Professorship 3. Visiting Assistant
Professorships (partially funded by the
NSF) These positions begin July 1, 2012.
For more information on these positions and how to apply for them, please
go to: http://math.berkeley.edu/
employment_academic.html.
000042

UCLA
Department of Mathematics
The Department of Mathematics invites
applications for a tenure-track/tenure
faculty position. Salary is commensurate
with the level of experience.
We also plan to make temporary and
visiting appointments in the categories
1-4 below. Depending on the level, candidates must give evidence of potential or
demonstrated distinction in scholarship
and teaching.
Temporary Positions: (1) E.R. Hedrick Assistant Professorships. Salary is
$61,200, and appointments are for three
years. The teaching load is four onequarter courses per year.
(2) Computational and Applied Mathematics (CAM) Assistant Professorships.
Salary is $61,200, and appointments are
for three years. The teaching load is normally reduced by research funding to two
quarter courses per year.
(3) Program in Computing (PIC) Assistant Adjunct Professorships. Salary is
$65,500. Applicants for these positions
must show very strong promise in teaching and research in an area related to
computing. The teaching load is four onequarter programming courses each year
and one additional course every two years.
Initial appointments are for one year and
possibly longer, up to a maximum service
of four years.
(4) Assistant Adjunct Professorships
and Research Postdocs. Normally appointments are for one year, with the possibility
of renewal. Strong research and teaching
background required. The salary range
is $53,200-$59,500. The teaching load
for adjuncts is six one-quarter courses
per year.
Applications and supporting documentation must be submitted electronically
via http://www.mathjobs.org. All letters of evaluation are subject to UCLA
campus policies on confidentiality. Refer
potential reviewers to the UCLA Statement
of Confidentiality at http://www.math.
ucla.edu/people/confidentiality.
pdf.
For fullest consideration, all application
materials should be submitted on or be-

DECEMBER 2011

fore December 9, 2011. A Ph.D. is required
for all positions.
The university is an Equal Opportunity/
Affirmative Action Employer. UCLA and
the Department of Mathematics have a
strong commitment to the achievement
of excellence in teaching and research
and diversity among its faculty and staff.
The University of California asks that applicants complete the Equal Opportunity
Employer survey for Letters and Science
at the following URL: http://cis.ucla.
edu/facultysurvey. Under Federal law,
the University of California may employ
only individuals who are legally authorized to work in the United States as established by providing documents specified
in the Immigration Reform and Control
Act of 1986.
000055

UCLA
Department of Mathematics
The Department of Mathematics invites
applications for a tenure-track/tenure
faculty position. Salary is commensurate
with the level of experience.
We also plan to make temporary and
visiting appointments in the categories
1-4 below. Depending on the level, candidates must give evidence of potential or
demonstrated distinction in scholarship
and teaching.
Temporary Positions:
(1) Tenure-Track/Tenured Faculty Positions. Salary is commensurate with level
of experience
(2) E. R. Hedrick Assistant Professorships. Salary is $61,200 and appointments
are for three years. The teaching load is
four one-quarter courses per year.
(3) Computational and Applied Mathematics (CAM) Assistant Professorships.
Salary is $61,200 and appointments are
for three years. The teaching load is normally reduced by research funding to two
quarter courses per year.
(4) Program in Computing (PIC) Assistant Adjunct Professorships. Salary is
$65,500. Applicants for these positions
must show very strong promise in teaching and research in an area related to
computing. The teaching load is four onequarter programming courses each year
and one additional course every two years.
Initial appointments are for one year and
possibly longer, up to a maximum service
of four years.
(5) Assistant Adjunct Professorships
and Research Postdocs. Normally appointments are for one year, with the possibility
of renewal. Strong research and teaching
background required. The salary range
is $53,200-$59,500. The teaching load
for adjuncts is six one-quarter courses
per year.
Applications and supporting documentation must be submitted electronically
via www.mathjobs.org. All letters of
evaluation are subject to UCLA campus
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policies on confidentiality. Refer potential
reviewers to the UCLA Statement of Confidentiality at http://www.math.ucla.
edu/people/confidentiality.pdf.
For fullest consideration, all application
materials should be submitted on or before December 9, 2011. A Ph.D. is required
for all positions.
The university is an Equal Opportunity/
Affirmative Action Employer. UCLA and
the Department of Mathematics have a
strong commitment to the achievement
of excellence in teaching and research
and diversity among its faculty and staff.
The University of California asks that applicants complete the Equal Opportunity
Employer survey for Letters and Science
at the following URL: http://cis.ucla.
edu/facultysurvey. Under Federal law,
the University of California may employ
only individuals who are legally authorized to work in the United States as established by providing documents specified
in the Immigration Reform and Control
Act of 1986.
000117

UNIVERSITY OF CALIFORNIA, SAN
DIEGO
Stefan E. Warschawski Assistant
Professorship
The Department of Mathematics at the
University of California, San Diego, is
committed to academic excellence and
diversity within the faculty, staff, and
student body. We are seeking an outstanding candidate for a special threeyear assistant professorship, the S. E.
Warschawski Assistant Professorship,
pending funding approval. We encourage
applications in any area of pure mathematics, applied mathematics, or statistics.
The nine-month salary is $58,100. This is
a three-year nonrenewable appointment.
Applicants should possess a recent
Ph.D. degree (received no earlier than
2008) in mathematics. Candidates should
have excellent teaching skills and excellent research potential. Candidates with
teaching and research interests compatible with current faculty are sought.
The successful candidate will have demonstrated a commitment to excellence
through leadership in teaching, research
or service towards building an equitable
and diverse scholarly environment.
For full consideration, applications should be submitted by December 1, 2011 to w w w . m a t h j o b s .
org. For instructions on the application procedure, see http://www.math.
ucsd.edu/about/employment/
faculty.
UCSD is an Equal Opportunity/Affirmative Action Employer with a strong institutional commitment to the achievement
of diversity among its faculty and staff.
000110
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UNIVERSITY OF SOUTHERN CALIFORNIA
Department of Mathematics
The Department of Mathematics in the
Dana and David Dornsife College of Letters, Arts, and Sciences of the University
of Southern California seeks to fill a
tenure-track Assistant Professor position
with an anticipated start date of August
2012.
Candidates in all fields of mathematics will be considered. They should have
demonstrated excellence in research and
a strong commitment to graduate and undergraduate education. A doctoral degree
is required at the time of appointment.
To apply, please submit the following
materials: letter of application and curriculum vitae, including your email address,
telephone and fax numbers, preferably
with the standardized AMS Cover Sheet.
Candidates should also arrange for at
least three letters of recommendation to
be sent, at least one of which addresses
teaching skills. Please submit applications electronically through MathJobs at
http://www.mathjobs.org. As an alternative and only if necessary, materials can
be mailed to:
Search Committee
Department of Mathematics
Dornsife College of Letters, Arts and
Sciences
University of Southern California
3620 Vermont Avenue, KAP 108
Los Angeles, CA 90089-2532.
In order to be considered for this position, applicants are also required to
submit an electronic USC application;
follow this job link or paste in a browser:
https://jobs.usc.edu/applicants/
Central?quickFind=61200. Review of
applications will begin November 15,
2011. Additional information about the
USC Dornsife’s Department of Mathematics can be found at our website http://
dornsife.usc.edu/mathematics/
home/.
USC strongly values diversity and is
committed to Equal Opportunity in Employment. Women and men, and members
of all racial and ethnic groups are encouraged to apply.
000097

UNIVERSITY OF SOUTHERN CALIFORNIA
Department of Mathematics
The Department of Mathematics in the
Dana and David Dornsife College of Letters, Arts, and Sciences of the University
of Southern California seeks to fill nontenure-track Assistant Professor of Mathematics positions with an anticipated start
date of August 2012.
Candidates in all fields of mathematics
will be considered. Candidates should
demonstrate great promise in research
and evidence of strong teaching, and
will be required to teach three semester
courses per year. Several positions are
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likely to be available. Applicants should
have a doctoral degree in appropriate
field of study.
To apply, please submit the following
materials: letter of application and curriculum vitae, including your email address,
telephone and fax numbers, preferably
with the standardized AMS Cover Sheet.
Candidates should also arrange for at
least three letters of recommendation to
be sent, at least one of which addresses
teaching skills. Please submit applications electronically through MathJobs at
http://www.mathjobs.org. As an alternative and only if necessary, materials can
be mailed to:
Search Committee
Department of Mathematics
Dornsife College of Letters, Arts and
Sciences
University of Southern California
3620 Vermont Avenue, KAP 108
Los Angeles, CA 90089-2532
In order to be considered for this position, applicants are also required to
submit an electronic USC application;
follow this job link or paste in a browser:
https://jobs.usc.edu/applicants/
Central?quickFind=61286. Review
of applications will begin December 1,
2011, and will continue until the positions are filled. Additional information
about the USC Dornsife’s Department
of Mathematics can be found at our
website http://dornsife.usc.edu/
mathematics/home/.
USC strongly values diversity and is
committed to Equal Opportunity in Employment. Women and men, and members
of all racial and ethnic groups are encouraged to apply.
000098

overseeing undergraduate research and
other math-related activities on campus,
running the department’s Math Center,
and interacting with Rossier School of
Education on issues regarding mathematics education.
To apply, please submit the following materials: letter of application and
curriculum vitae, including your email
address, telephone and fax numbers,
preferably with the standardized AMS
Cover Sheet. Candidates should arrange
for three letters of recommendation to
be sent addressing their teaching skills
and achievements. Please submit applications through MathJobs at http://www.
mathjobs.org. As an alternative and only
if necessary, materials can be mailed to:
Search Committee
Department of Mathematics
Dornsife College of Letters, Arts and
Sciences
University of Southern California
3620 Vermont Avenue, KAP 108
Los Angeles, CA 90089-2532
In order to be considered for this position, applicants are also required to
submit an electronic USC application;
follow this job link or paste in a browser:
https://jobs.usc.edu/applicants/
Central?quickFind=61281. Review of
applications will begin November 15, 2011,
and will continue until the positions are
filled. Additional information about the
USC Dornsife’s Department of Mathematics can be found at our website: http://
dornsife.usc.edu/mathematics/
home/.
USC strongly values diversity and is
committed to Equal Opportunity in Employment. Women and men, and members
of all racial and ethnic groups are encouraged to apply.
000099

UNIVERSITY OF SOUTHERN CALIFORNIA
Department of Mathematics
The Department of Mathematics in the
Dana and David Dornsife College of Letters, Arts, and Sciences of the University
of Southern California seeks to fill nontenure-track Assistant Professor (Teaching) positions of mathematics with an
anticipated start date of August 2012.
This is a non-tenure-track appointment with a teaching load of six semester
courses per year. Candidates should demonstrate excellence in undergraduate
education and innovative teaching. Candidates applying to this promoted rank
of Assistant Professor (Teaching) must
also demonstrate that they have made an
ongoing effort to develop their abilities
as teachers, demonstrated excellence in
teaching and service, and received strong
annual performance reviews at a comparable institution of higher learning. Two
positions are likely to be available. Applicants should have a doctoral degree in
appropriate field of study.
In addition to teaching, job duties for
this position may include organizing and
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COLORADO
UNIVERSITY OF DENVER
Department of Mathematics
The Department of Mathematics at the
University of Denver invites applications
for a tenure-track faculty position in mathematics at the Assistant Professor level to
begin in the fall of 2012. Candidates must
have a Ph.D. in mathematics by September
2012 and show a commitment to excellence in both research and teaching. All
research areas will be considered but we
are especially interested in people whose
work overlaps with the research of current
faculty. Active areas of research include
combinatorics, functional analysis, logic,
non-associative algebra, operator theory,
ordered algebra, set theory, topological
dynamics and ergodic theory.
Applications received by January 1,
2012, will be given full consideration. The
search will continue until the position is
filled. Applicants should apply electronically to http://www.mathjobs.org. The
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University of Denver is committed to
enhancing the diversity of its faculty
and staff and encourages applications
from women, minorities, people with
disabilities and veterans. DU is an EEO/
AA employer.
000095

CONNECTICUT
FAIRFIELD UNIVERSITY
Assistant Professor in Mathematics
Tenure-Track position
The Department of Mathematics and
Computer Science at Fairfield University
invites applications for one tenure-track
position in mathematics, at the rank of
assistant professor, to begin in September
2012. We seek a highly qualified candidate
with a commitment to and demonstrated
excellence in teaching, and strong evidence of research potential. A doctorate
in mathematics or a related field is required. The teaching load is 3 courses/9
credit hours per semester and consists
primarily of courses at the undergraduate level. The successful candidate will be
expected to teach a wide variety of courses
from elementary calculus and statistics
to graduate level courses; in particular,
Fairfield University’s core curriculum
includes two semesters of mathematics
for all undergraduates.
Special consideration will be given to
candidates in applied areas of mathematics, or to those who are interested
in playing an active role in our statistics
curriculum.
Fairfield University is a Catholic Jesuit
institution and is consistently ranked
as a top comprehensive university in
New England. It is located in the scenic
shoreline community of Fairfield, CT,
one hour from New York City along Long
Island Sound. Our six colleges and professional schools enroll approximately
3,500 undergraduate and 1,200 graduate
students with a strong emphasis on liberal arts education. The Department of
Mathematics and Computer Science has
an active faculty of 15 full-time tenured
or tenure-track members. We offer a BS
and an MS in mathematics, as well as a BS
in computer science. The MS program is
an evening program and attracts students
from various walks of life—secondary
school teachers, eventual Ph.D. candidates, and people working in industry or
business, among others.
Fairfield offers competitive salaries
and compensation benefits. Fairfield is
an Affirmative Action/Equal Opportunity
Employer.
How to Apply: Applicants are required
to apply electronically through http://
MathJobs.org. For full consideration,
please submit an application with all supporting materials by the deadline stated
below. Applications must include the following: a curriculum vitae, teaching and
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research statements, and three letters
of recommendation commenting on the
applicant’s experience and promise as
a teacher and scholar. Reference letter
writers should be asked to submit their
letters online through http://MathJobs.
org. If they are unable to do so, they may
send their letters to the following address:
Matt Coleman, Chair of the Department of
Mathematics and Computer Science, Fairfield University, 1073 N. Benson Rd., Fairfield CT 06824-5195. Full consideration
will be given to complete applications
received by December 9, 2011. We will
be interviewing at the Joint Mathematics
Meetings in Boston, January 4-7, 2012.
Please let us know if you will be attending.
000056

DISTRICT OF COLUMBIA
American University
Washington, DC
The College of Arts and Sciences at American University (Washington, DC) invites
applications for a full-time, tenure-track
position, beginning in Fall 2012, in applied
mathematics with a focus in computational life sciences, probability, image and
signal processing, or applied cryptography.
The rank of this position is Assistant
Professor or Associate Professor. In the
latter case, depending on qualifications,
the appointee to this position may be
recommended for tenure at the time
of hiring. Applicants must have a Ph.D.
in a relevant discipline. Teaching and
postdoctoral experience are preferred.
Responsibilities include: teaching and
curriculum development; establishing
an internationally recognized research
program, preferably one that can involve
undergraduate research participation;
strengthening connections to other departments and programs across campus;
and service to the department and the
wider university.
The College of Arts and Sciences offers
a variety of degrees at the undergraduate, masters, and doctoral levels. For
more information about our programs,
visit http://www.american.edu/cas/.
Applicants should submit a cover letter,
curriculum vitae, teaching statement,
and research statement, and arrange for
at least three letters of recommendation
to be sent directly to the search committee. At least one of the letters must address the applicant’s teaching credentials.
Submissions of applications via www.
mathjobs.org are preferred but email
and paper applications will be accepted.
In the latter cases, materials should be
sent to: lgreene@american.edu, or Applied Mathematics Search Committee,
Department of Mathematics and Statistics, American University, Washington,
DC 20016-8050. Applications received by
December 1, 2011, will receive full consideration. American University is an EEO/
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AA institution, committed to a diverse
faculty, staff, and student body. Women
and minority candidates are strongly
encouraged to apply. American University offers employee benefits to samesex domestic partners of employees and
prohibits discrimination on the basis of
sexual orientation/preference and gender
identity/expression.
000113

AMERICAN UNIVERSITY
Washington, DC
The College of Arts and Sciences at American University (Washington, DC) invites
applications for a full-time, tenure-track,
Assistant Professor position, beginning in
August 2012, in computational neuroscience (broadly defined, including but not
limited to neural networks, simulation,
image processing, and bio-informatics).
The appointee’s tenure home and departmental affiliation will depend on his
or her research background. Applicants
must have a Ph.D. in a relevant discipline.
Teaching and postdoctoral experience
are preferred. Responsibilities include:
teaching and curriculum development;
establishing an internationally recognized
research program, preferably one that
can involve undergraduate research participation; strengthening connections to
neurosciences across campus; and service
to the appointee’s home department and
the wider university.
American University has made other
recent hires in neuroscience, and benefits from proximity to other scientific
institutions in the Washington area. (For
example, NIH is three metro stops from
the AU campus.) The College of Arts and
Sciences offers a variety of degrees at the
undergraduate, masters, and doctoral
levels. For more information about our
programs, visit http://www.american.
edu/cas/. Applicants should submit a
cover letter, curriculum vitae, teaching
statement, and research statement, and
applicants must arrange for three letters
of recommendation to be sent directly
to the search committee. Materials can
be submitted online (highly preferred)
at http://academicjobsonline.org/
ajo, or via email to CompNeuroSearch@
american.edu, or in hard copy to Computational Neuroscience Search Committee,
Department of Mathematics and Statistics,
American University, Washington, DC
20016-8050. Applications received by
December 10, 2011, will receive full consideration. American University is an EEO/
AA institution, committed to a diverse
faculty, staff, and student body. Women
and minority candidates are strongly
encouraged to apply. American University offers employee benefits to samesex domestic partners of employees and
prohibits discrimination on the basis of
sexual orientation/preference and gender
identity/expression.
000109
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FLORIDA
UNIVERSITY OF SOUTH FLORIDA
The Department of Mathematics &
Statistics
The Department of Mathematics & Statistics at the University of South Florida
is recruiting for a tenure-track, 9-month,
Assistant Professor position with a start
date of August 7, 2012. Applications are
invited in the areas of Pure & Applied
Discrete Mathematics. Research interests
include, but are not limited to, algebra,
combinatorics, and computation theory.
The successful candidate must have a
Ph.D. in mathematics or related field
and must demonstrate excellence in research. The department strongly prefers
a candidate that possesses a potential
for excellence in teaching and experience
beyond a Ph.D. In order to be complete,
the application packet must include a
curriculum vita, a research statement,
and three letters of recommendation.
Additional helpful supplements include
a statement of teaching philosophy and a
sample of two to three reprints. The application packet, including supplements and
letters of recommendation, must be submitted through Careers@USF (https://
employment.usf.edu/applicants/
jsp/shared/position/JobDetails_
css.jsp?postingId=170113).
The deadline for submission of applications is December 15, 2011. According to
Florida Law, all applications and meetings
regarding them are open to the public.
For ADA accommodations, please contact
Denise L. Marks at 813-974-9747 at least
five working days prior to need. USF is an
EO/EA university.
000112

HAWAII
UNIVERSITY OF HAWAII
Department of Meteorology
The University of Hawaii at Manoa, Department of Meteorology, invites applications
for two full-time tenure-track positions
supported by general funds at the assistant professor level (appointment at
the associate professor level may be considered in cases where the applicant has
a proven record of outstanding research
and teaching), to begin approximately
January 1, 2012, subject to position clearance. The department seeks candidates
with demonstrated research expertise
preferably in the areas of physical, satellite, boundary layer or tropical meteorology. Candidates with outstanding track
records in other areas are also encouraged to apply. In addition, candidates
will be expected to teach undergraduate
and graduate courses preferably in one
or more of the areas of radiative transfer, cloud physics, satellite meteorology,
meteorological instrumentation, air-sea
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interaction, synoptic, tropical, and boundary layer meteorology. A Ph.D. earned no
later than January 1, 2012, in the area of
meteorology or a closely related field is
required, as are excellent communication
skills; a demonstrated capability for creative, high quality research; and evidence
of effectively teaching and mentoring
undergraduate and graduate students.
For the associate professor level, a minimum of four years teaching and research
experience is also required. Applicants
should submit curriculum vitae; detailed
statement of research and teaching interests; and the names, addresses, phone
numbers, and email addresses of at least
three references to: Prof. Bin Wang, Chair,
Department of Meteorology, University of
Hawaii, 2525 Correa Rd., Hawaii Institute
of Geophysics Building, Room 350, Honolulu, HI 96822. Inquiries: phone (808) 9568775; fax (808) 956-2877; email: metdept@
hawaii.edu. Review of applications will
begin August 15, 2011, and will continue
until the positions are filled. The University of Hawaii is an Equal Employment Opportunity/Affirmative Action Institution.
000043

ILLINOIS
NORTHEASTERN UNIVERSITY
Department of Mathematics
Assistant/Associate Professor TenureTrack Position
The Department of Mathematics at Northeastern University invites applicants for
a tenure-track position at the Assistant/
Associate Professor level to start as early
as September of 2012. Appointments are
based on exceptional research contributions in mathematics combined with
strong commitment and demonstrated
success in teaching. Applications from
those with an interest and ability to connect across units in the university to the
advantage of research at the interface of
mathematics and other disciplines are a
top priority. Outstanding candidates with
research in any area of mathematics are
encouraged to apply.
Minimum Qualifications. Candidates
must have a Ph.D., research experience,
and demonstrated evidence of excellent
teaching ability. Review of applications
will begin immediately. Complete applications received by October 1, 2011, will be
guaranteed full consideration. Additional
applications will be considered until the
position is filled.
To apply, visit “Careers at Northeastern” at: https://psoft.neu.edu/psc/
neuhrprdpub/EMPLOYEE/HRMS/c/NEU_
HR.NEU_JOBS.GBL. Click on “Faculty Positions” and search for the current position
under the College of Science. You can also
apply by visiting the College of Science
website at: http://www.northeastern.
edu/cos/ and clicking on the Faculty
Positions button. Research statements,
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reference letters, and teaching statements
should be submitted to www.mathjobs.
org along with the other materials requested there.
Northeastern University is an Equal Opportunity, Affirmative Action Educational
Institution and Employer, Title IX University. Northeastern University particularly
welcomes applications from minorities,
women, and persons with disabilities.
Northeastern University is an E-Verify
Employer.
000106

UNIVERSITY OF ILLINOIS AT URBANACHAMPAIGN
Department of Mathematics
Tenured Position
Lois M. Lackner Professorship in
Mathematics
The Department of Mathematics at the
University of Illinois at Urbana-Champaign
seeks applicants for an endowed, tenured
position at the rank of associate or full
professor. The full-time position is to
commence on approximately August 16,
2012. Appointees will be expected to
pursue an outstanding research program
and to teach graduate students as well
as undergraduate students. The department will consider applicants in all areas
of mathematics. Salary and teaching load
are competitive.
Applicants must have a Ph.D. (or equivalent) and a documented record of leadership in research as well as excellence in
teaching. Applications should be submitted electronically through http://
mathjobs.org/. A complete application
will include a cover letter and a curriculum
vitae with a list of publications. Applicants
are requested not to provide names of
references at this time. The department
will solicit letters of reference for the finalists for the tenured position following
the university’s procedures for promotion
and tenure.
To ensure full consideration, applications need to be received by December 2,
2011. Applicants may be interviewed before the closing date; however, no hiring
decision will be made until after that date.
Contact information: Search, Department of Mathematics, University of Illinois
at Urbana-Champaign, 1409 West Green
Street, Urbana, IL 61801, USA; tel: (217)
333-3351; search@math.uiuc.edu.
The University of Illinois is an Affirmative Action/Equal Opportunity Employer
and welcomes individuals with diverse
backgrounds, experiences, and ideas who
embrace and value diversity and inclusivity. (http://www.inclusiveillinois.
illinois.edu).
000096
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INDIANA
INDIANA UNIVERSITY BLOOMINGTON
Department of Mathematics
Zorn Research Postdoctoral
Fellowships
The Department of Mathematics seeks
applications for two Zorn Research Postdoctoral Fellowships beginning in the fall
of 2012. These are three-year, non-tenuretrack positions with reduced teaching
loads. Outstanding candidates with a
recent Ph.D. in any area of pure or applied mathematics are encouraged to
apply; a minimum requirement is a Ph.D.
in mathematics. Zorn fellows are paired
with mentors with whom they have compatible research interests. The department
maintains strong research groups in all
of the principal fields of mathematics.
Bloomington is located in the forested
hills of southern Indiana and offers a rich
variety of musical and cultural attractions.
Applicants should submit an AMS cover
sheet, a curriculum vitae, a research statement, and a teaching statement using the
online service provided by the AMS at:
http://www.mathjobs.org. If unable
to do so, send application materials to
the address below. Applicants should
arrange for four letters of recommendation, including one evaluating teaching
experience. Please ask reference writers to submit their letters electronically
through http://www.mathjobs.org. If
they are unable to do so, they may also
send their letters to the following address:
Zorn Postdoctoral Fellowships Search
Committee, Department of Mathematics,
Indiana University, 831 East 3rd Street,
Rawles Hall, Bloomington, IN 47405-7106.
Applications should be received by December 15, 2011. Indiana University is
an Equal Opportunity/Affirmative Action
Employer.
000092

IOWA
IOWA STATE UNIVERSITY
Mathematics Faculty Position
The ISU Department of Mathematics invites applications for the tenure-eligible
position of assistant professor of mathematics to begin 8/16/12.
The new faculty member is expected to
have a Ph.D. in mathematics or a related
field. The department is interested in
faculty with outstanding competence and
promise in research and teaching with a
strong research portfolio in an area of
mathematics with applications to biology;
and excellent credentials in undergraduate teaching, including lower division
teaching.
Two to four years of experience beyond
the Ph.D., normally achieved through a
postdoctoral position, is preferred.
To apply is a two-part process. Failure
to complete both parts will constitute an
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incomplete application and will not be
reviewed. 1. Apply online at Mathjobs.
org at https: www.mathjobs.org/
jobs/jobs/3123.
2. Apply on the ISU Employment Opportunities website, Position #110836. For
further information, visit http://www.
math.iastate.edu. Questions about the
application process may be directed to
mathsearch@iastate.edu.
All offers of employment, oral and written, are contingent upon the university’s
verification of credentials and other information required by federal and state law,
ISU policies/procedures, and may include
the completion of a background check.
Iowa State University is an Affirmative
Action/Equal Opportunity Employer and
strongly encourages women and members
of underrepresented groups to apply.
000108

MARYLAND
JOHNS HOPKINS UNIVERSITY
Department of Mathematics
Subject to availability of resources and
administrative approval, the Department
of Mathematics invites applications for
one or more positions at the tenure-track
level or tenured positions at the Associate
Professor or Full Professor level beginning
fall 2012 or later. Candidates in all areas
of pure mathematics are encouraged to
apply. To submit your applications go to:
http://www.mathjobs.org/jobs/jhu.
Applicants are strongly advised to submit
their other materials electronically at this
site. Submit the AMS cover sheet, a curriculum vitae, a list of publications, and the
names and addresses of three references.
Applicants should indicate whether they
are applying for an associate professor
or a full professor position. The department will assume responsibility to solicit
letters of evaluation and will provide
evaluators with a copy of the summary
of policies on confidentiality of letters of
evaluation. If you do not have computer
access, you may mail your application to:
Appointments Committee, Department of
Mathematics, Johns Hopkins University,
404 Krieger Hall, Baltimore, MD 21218.
Write to: cpoole@jhu.edu for questions
concerning these positions. Applications
received by December 1, 2011, will be
given priority. The Johns Hopkins University is an Affirmative Action/Equal Opportunity Employer. Minorities and women
candidates are encouraged to apply.
000085

JOHNS HOPKINS UNIVERSITY
Non-Tenure-Track
J.J. Sylvester Assistant Professor
Subject to availability of resources and
administrative approval, the Department
of Mathematics solicits applications for
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non-tenure-track Assistant Professor positions beginning fall 2012. The J.J. Sylvester Assistant Professorship is a three-year
position offered to recent Ph.D.s with outstanding research potential. Candidates in
all areas of pure mathematics, including
analysis, mathematical physics, geometric
analysis, complex and algebraic geometry,
number theory, and topology are encouraged to apply. The teaching load is three
courses per academic year. To submit
your applications go to: http://www.
mathjobs.org/jobs/jhu. Applicants are
strongly advised to submit their other materials electronically at this site. If you do
not have computer access, you may mail
your application to: Appointments Committee, Department of Mathematics, Johns
Hopkins University, 404 Krieger Hall,
Baltimore, MD 21218. Application should
include a vita, at least four letters of recommendation of which one specifically
comments on teaching, and a description
of current and planned research. Write to:
cpoole@jhu.edu for questions concerning these positions. Applications received
by December 1, 2011, will be given priority. The Johns Hopkins University is an
Affirmative Action/Equal Opportunity
Employer. Minorities and women candidates are encouraged to apply.
000086

JOHNS HOPKINS UNIVERSITY
Tenure-track positions in
Combinatorial Optimization and
Financial Mathematics
The Department of Applied Mathematics
and Statistics at Johns Hopkins University
invites applications to fill two tenure-track
positions, one in combinatorial optimization and the other in financial mathematics. Exceptionally qualified candidates at
all ranks will be considered. A successful candidate must have a doctorate in
mathematics, applied mathematics, or a
closely related field and will be expected
to develop a successful research program
in one of the above-mentioned fields. The
Department of Applied Mathematics and
Statistics currently has ten tenure-track
or tenured faculty members in the fields
of probability, statistics, discrete mathematics, optimization, partial differential
equations, and wavelet analysis. Electronic
submission of applications to http://
mathjobs.org is strongly preferred. If
necessary, paper applications may be
sent to:
Faculty Search Committee
Department of Applied Mathematics
and Statistics
Johns Hopkins University
100 Whitehead Hall
3400 N. Charles Street
Baltimore, MD 21218-2682
Applications should include a cover letter
describing the principal expertise of the
applicant, a statement of teaching philosophy, a statement of research interests
and experiences, and a curriculum vitae.
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Junior applicants should arrange to have
3-5 letters of recommendation sent. Applicants awarded a Ph.D. in June, 2009,
or later should provide photocopies of
graduate transcripts. For full consideration, applications should be received by
December 31, 2011. The department is
committed to building a diverse educational environment; women and minorities are strongly encouraged to apply. The
Johns Hopkins University is an EEO/AA
Employer.
000118

MASSACHUSETTS
BOSTON COLLEGE
Department of Mathematics
Tenure-Track Positions
The Department of Mathematics at Boston College invites applications for two
tenure-track positions at the level of
Assistant Professor beginning in September 2012, one in Algebraic Geometry or
related areas, and a second in Number
Theory, Representation Theory, Algebraic
Geometry, Geometry, Topology, or related
areas. In exceptional cases, a higher level
appointment may be considered. The
teaching load for each position is three
semester courses per year.
Requirements include a Ph.D. or equivalent in mathematics awarded in 2010 or
earlier, a record of very strong research
combined with outstanding research potential, and demonstrated excellence in
teaching mathematics.
A completed application should contain
a cover letter, a description of research
plans, a statement of teaching philosophy,
curriculum vitae, and at least four letters
of recommendation. One or more of the
letters of recommendation should directly
comment on the candidate’s teaching
credentials.
Applications completed no later than
December 1, 2011, will be assured our
fullest consideration. Please submit all
application materials through: http://
MathJobs.org.
Applicants may learn more about the
department, its faculty, and its programs,
and about Boston College at: http://
www.bc.edu/math. Electronic inquiries
concerning these positions may be directed to: math-search@bc.edu. Boston
College is an Affirmative Action/Equal
Opportunity Employer. Applications from
women, minorities, and individuals with
disabilities are encouraged.
000081

BOSTON COLLEGE
Department of Mathematics
Postdoctoral Position
The Department of Mathematics at Boston
College invites applications for a postdoctoral position beginning September
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2012. This position is intended for a new
or recent Ph.D. with outstanding potential
in research and excellent teaching. This
is a 3-year Visiting Assistant Professor
position, and carries a 2-1 annual teaching
load. Research interests should lie within
Geometry or Topology or related areas.
Candidates should expect to receive their
Ph.D. prior to the start of the position and
have received the Ph.D. no earlier than
spring 2011.
Applications must include a cover letter,
description of research plans, curriculum
vitae, and four letters of recommendation,
with one addressing the candidate’s teaching qualifications. Applications received
no later than January 1, 2012, will be
assured our fullest consideration. Please
submit all application materials through
http://MathJobs.org.
Applicants may learn more about the
department, its faculty, and its programs
and about Boston College at: http://
www.bc.edu/math. Email inquiries concerning this position may be directed
to: postdoc-search@bc.edu. Boston
College is an Affirmative Action/Equal
Opportunity Employer. Applications from
women, minorities and individuals with
disabilities are encouraged.
000082

BOSTON UNIVERSITY
Multiple Positions
The Department of Mathematics and Statistics invites applications for the following two positions: Tenure-track Assistant
Professor level in Geometry, especially
in the field of Algebraic Geometry. Ph.D.
required, salary commensurate with experience. The position will begin in Fall 2012,
subject to final budgetary approval. Strong
commitment to research and teaching
is essential. Please submit the AMS Application Cover Sheet, CV, research statement, teaching statement, and at least
four letters of recommendation, one of
which addresses teaching, to http://
www.mathjobs.org/jobs. Alternatively,
send all material to Geometry Search,
Department of Mathematics and Statistics,
Boston University, 111 Cummington St.,
Boston, MA 02215; two-year Post-Doctoral
position in Geometry starting Fall 2012,
pending budgetary approval. Strong commitment to research and teaching is essential. Submit the AMS cover sheet, CV,
research statement, teaching statement
and at least four letters of recommendation, one of which addresses teaching,
to http://www.mathjobs.org/jobs.
Alternatively, send all material to Geometry Postdoctoral Search, Department
of Mathematics and Statistics, Boston
University, 111 Cummington St., Boston,
MA 02215. Application deadline January
2, 2012. Boston University is an Affirmative Action, Equal Opportunity Employer.
000111

NOTICES

OF THE

AMS

MINNESOTA
UNIVERSITY OF MINNESOTA
School of Mathematics
The School of Mathematics of the University of Minnesota is seeking outstanding
candidates for 4 tenured or tenure-track
faculty positions starting fall semester
2012. Candidates should have a Ph.D. or
equivalent degree in mathematics or a
closely related field and excellent records
in both research and teaching.
For full consideration, applications and
all supporting materials must be submitted electronically through: http://www.
mathjobs.org by January 1, 2012. Applications received after the deadline will be
considered as positions remain.
Applicants must include the following:
Cover letter; Curriculum vitae; at least 4
letters of recommendation, one of which
should address teaching ability; and a research and teaching statement. Reference
letter writers should be asked to submit
their letters on line through http://
mathjobs.org. If they are unable to do so,
they may send their letters to the above
mentioned address. In addition to your
MathJobs application, the University of
Minnesota requires all applicants to register at the website: http://employment.
umn.edu. You will get the University of
Minnesota requisition number from the
Mathjobs website.
In your application, you should enter
your name and optional demographic
information. It is not necessary to fill out
your complete contact information or to
submit your other application material
to this site.
The University of Minnesota is an Equal
Opportunity Employer/Educator.
000116

NEW HAMPSHIRE
DARTMOUTH COLLEGE
Department of Mathematics
Instructorships in Applied and Computational Mathematics, 2-3 years, new
or recent Ph.D. graduates with research
interest in applied and computational
mathematics. Teach 3 ten-week courses
spread over 3 terms. Appointment for 26
months, with possible 12 month renewal;
monthly salary of $4,950, including twomonth research stipend for instructors in
residence during 2 of 3 summer months;
if not in residence, salary adjusted accordingly. To initiate an application go to:
http://www.mathjobs.org. Position ID:
IACM #2948. You can also access the application through a link at: http://www.
math.dartmouth.edu/activities/
recruiting/. General inquiries can be
directed to Stephanie Kvam, Administrative Assistant, Department of Mathematics: stephanie.kvam@dartmouth.edu or
603-646-2415. Applications completed by
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January 5, 2012, considered first. Dartmouth College is committed to diversity
and strongly encourages applications
from women and minorities.
000069

DARTMOUTH COLLEGE
Department of Mathematics
John Wesley Young Research Instructorships, 2-3 years, new or recent Ph.D.
graduates whose research overlaps a
department member’s. Teach 3 ten-week
courses spread over 3 terms. Appointment for 26 months, with possible 12
month renewal; monthly salary of $4,950,
including two-month research stipend
for instructors in residence during 2 of
3 summer months; if not in residence,
salary adjusted accordingly. To initiate an application go to: http://www.
mathjobs.org. Position ID: JWY #2935.
You can also access the application through
a link at: http://www.math.dartmouth.
edu/activities/recruiting/. General
inquiries can be directed to Stephanie
Kvam, Administrative Assistant, Department of Mathematics, stephanie.kvam@
dartmouth.edu or 603-646-2415. Applications completed by January 5, 2012,
considered first. Dartmouth College is
committed to diversity and strongly encourages applications from women and
minorities.
000070

NORTH CAROLINA
UNIVERSITY OF NORTH CAROLINA AT
CHARLOTTE
Chair, Department of Mathematics and
Statistics, 2011-12
The University of North Carolina at Charlotte invites applications and nominations
for the position of Chair of the Department of Mathematics and Statistics. The
preferred starting date is July 1, 2012.
This tenured position at the Full Professor level is open to candidates who have a
Ph.D. in mathematics, applied mathematics, statistics, or a related field; a distinguished record of teaching and scholarly
research; demonstrated success in attracting external funding; the leadership and
interpersonal skills necessary to lead a
vibrant, diverse department committed
to teaching and research excellence; and
a strong commitment to promoting diversity in the work environment. Previous
successful chair or significant administrative experience is desirable. The University
of North Carolina at Charlotte is an EOE/
AA employer and an ADVANCE Institution
in which the dignity of all individuals is
respected and maintained. Therefore, we
celebrate diversity that includes, but is not
limited to, ability/disability, age, culture,
ethnicity, gender, language, race, religion,
sexual orientation, and socio-economic

DECEMBER 2011

status. Candidates must apply online at
http://jobs.uncc.edu, position number 6550. Applicants should include a
letter that clearly delineates how you meet
the qualifications for the position; a current curriculum vitae; a detailed statement
concerning your philosophy with respect
to teaching, research, and leadership/
management style; and contact information for three references. Screening of applications will begin January 9, 2012, and
will continue until the position is filled.
For more information, confidential inquiries, or nominations, please contact the
chair of the search committee, Dr. Evan
Houston, email: eghousto@uncc.edu.
000107

WAKE FOREST UNIVERSITY
Department of Mathematics
Applications are invited for one tenuretrack position in statistics at the assistant
professor level beginning July 2012. Hiring at the associate professor level may
be considered. We seek highly-qualified
candidates who have a commitment to
excellence in both teaching and research.
A Ph.D. in statistics or a related area is
required. The department has twenty
members and offers both a B.A. and a B.S.
in mathematics, with an optional concentration in statistics, a B.S. in interdisciplinary mathematics, and a B.S. in each of
mathematical business and mathematical
economics. The department has a graduate program offering an M.A. in mathematics. A complete application will include
a letter of application, curriculum vitae,
teaching statement, research statement,
graduate transcripts, and three letters of
recommendation. The application deadline is December 1, 2011. Applicants are
encouraged to post materials electronically at http://www.mathjobs.org. Hard
copy can be sent to Edward Allen, Wake
Forest University, Department of Mathematics, P.O. Box 7388, Winston-Salem,
NC 27109. AA/EO Employer.
000047

WAKE FOREST UNIVERSITY
Assistant Professor in Statistics
Tenure-track assistant professor in Statistics position at Wake Forest University.
We seek highly qualified candidates committed to excellence in both teaching and
research. We offer strong support and an
exciting collaborative environment. By
December 15, 2011, apply online (vitae,
teaching/research statements, transcripts
and three recommendation letters) to
http://www.mathjobs.org. Hard copy
can go to Edward Allen, WFU, Mathematics, P.O. Box 7388, Winston-Salem, NC
27109. AA/EO Employer.
000114
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SOUTH CAROLINA
COLLEGE OF CHARLESTON
Department of Mathematics
Applications are invited for at least one
tenure-track position at the Assistant Professor level beginning August 16, 2012.
The Mathematics Department at the College of Charleston when fully-staffed has
34 full-time faculty members and offers
the B.S. and M.S. degrees in mathematics.
Candidates must have a Ph.D. in one of the
mathematical sciences, potential for continuing research, and commitment to excellence in teaching. Some preference will
be given to individuals in the broad area
of analysis and who have the potential to
contribute to interdisciplinary offerings;
however exceptionally strong candidates
in all areas will be considered. The normal
teaching load is nine hours per week, and
the salary is competitive. A minimal application will consist of a vita, narratives
on research and teaching, and at least
three letters of recommendation which,
combined, must address both teaching
and research. All materials should be
submitted to the College of Charleston on
http://mathjobs.org. For demographic
purposes only, candidates must respond
yes or no to the Citizen/Residency field.
Additional information about the department and its programs, including the
interdisciplinary Discovery Informatics
program, is available at http://math.
cofc.edu and http://discovery.cofc.
edu. Review of applications for on-campus interviews will begin as applications
are received, and applications will be
accepted throughout the academic year
until the position is filled. The College of
Charleston is an Equal Opportunity/Affirmative Action Employer and encourages
applications from minority and women
candidates.
000093

WISCONSIN
UNIVERSITY OF WISCONSIN
MADISON
The Department of Mathematics is accepting applications to fill positions at the
Assistant Professor (tenure-track) or Associate Professor (tenure) level, beginning
August 27, 2012. Applications are invited
in all areas of mathematics. The successful candidate will exhibit evidence of outstanding research accomplishment and
potential, normally including significant
contributions beyond the doctoral dissertation, as well as a strong commitment
to excellence in instruction. Additional information is available on the departmental
website: http://www.math.wisc.edu.
An application packet should include a
completed AMS Standard Cover Sheet, a
curriculum vitae which includes a publication list, and brief descriptions of research
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and teaching activities. Application packets should be submitted electronically to
http://www.mathjobs.org. Applicants
should also arrange to have three to four
letters of recommendation sent to the
above URL address. At least one of the letters should discuss the applicant’s teaching capabilities and potential. To ensure
full consideration, completed application
packets must be received by December 19,
2011. The Department of Mathematics is
committed to increasing the number of
women and minority faculty. The University of Wisconsin-Madison is an Affirmative Action, Equal Opportunity Employer
and encourages applications from women
and minorities. Unless confidentiality is
requested in writing, information regarding the applicants must be released upon
request. Finalists cannot be guaranteed
confidentiality. A background check may
be required prior to employment
000072

MILWAUKEE SCHOOL OF ENGINEERING
Mathematics Department
MSOE invites applications for a full-time
mathematics faculty position starting
in the fall of 2012. The person selected
should be able to teach any of the standard courses in an undergraduate mathematics curriculum and possibly a course
in graduate level engineering mathematics. MSOE offers degrees in engineering, engineering technology, technical
communication, business, construction
management and nursing. Candidates
should possess an appropriate doctoral
degree and related experience. Salary
and rank will be commensurate with experience. MSOE is located in the heart of
downtown Milwaukee and has been recognized in several national publications
for its applications-oriented approach.
Faculty are judged primarily on excellence
in teaching. MSOE graduates are in high
demand as evidenced by our strong job
placement rate. The review of candidates
will begin immediately and continue until
the position is filled. To apply, please
submit a curriculum vitae, evidence of
teaching excellence, and three professional references to: Milwaukee School
of Engineering Human Resources, 1025
North Broadway, Milwaukee, WI 53202;
email: work@msoe.edu.
000115

BRAZIL
OPENING OF POSTDOCTORAL
POSITIONS AT IMPA
Rio de Janeiro, Brazil
The Instituto de Matemática Pura e Aplicada (IMPA), invites applications for four
two-year postdoctoral positions, with a
monthly take-home stipend of R$7.500
(about US$4,480 at the September 9, 2011,
exchange rate). These positions are open
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to candidates in any field of mathematics.
Candidates must have obtained a Ph.D. degree after March 31, 2008. Accepted candidates should start their activities at IMPA
between May 1, 2012, and September 1,
2012. Applications from candidates who
have not yet finished their doctoral programs will be accepted, but they must
defend their theses before starting their
activities at IMPA.
IMPA, located in Rio de Janeiro, Brazil,
is widely recognized as one of the leading
mathematical research centers worldwide.
Its main goal is the generation of highlevel mathematical research. It also offers
graduate-level programs at the Ph.D. and
MSc levels. Currently, its faculty includes
specialists in real and complex dynamical systems, analysis, algebra, geometry,
probability, fluid dynamics, optimization,
mathematical economics, and computer
graphics.
Applications should be sent to: pdopen@
impa.br; the deadline for applications
is January 31, 2012. Decisions will be
announced around March 1, 2012. Further inquiries should be sent to the
same email address. For information
on application submissions, applicants
should see h t t p : / / w w w . i m p a . b r /
opencms/en/pesquisa/postdoc/2011/
matematica2011.html.
000100

HONG KONG
THE UNIVERSITY OF HONG KONG
Department of Mathematics
IMR Postdoctoral Fellowships
The Department of Mathematics at the
University of Hong Kong invites applications for 3 postdoctoral positions beginning on September 1, 2012. (An earlier
starting date can be discussed if a successful candidate finds it desirable.) The
positions are awarded for 2 years, and
may be considered through performance
evaluation for an extension of 1 to 2 years.
The postdoctoral positions are associated with the Institute of Mathematical
Research (IMR, https://www0.hku.hk/
math/). A successful candidate must have
obtained the Ph.D. degree before taking
up the post, and preference will be given
to candidates who have obtained their
Ph.D. degrees within the last 6 years and
whose areas of expertise fall within the
following areas of concentration: algebra
and number theory; geometry and Lie
groups; optimization, theoretical computer science and information theory;
several complex variables and complex
geometry; probability theory, stochastics
and mathematical finance. Candidates
are expected to show strong potential in
mathematical research. A successful candidate is expected to be primarily engaged
in mathematical research and to take an
active role in the activities of the Institute
of Mathematical Research, but will also
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be assigned a certain amount of teaching
duties by the Department of Mathematics.
To be assured of full consideration, candidates should send their applications to the
Department of Mathematics by December
31, 2011. (Applications after this date may
also be considered subject to availability.)
For the application a candidate should
send in a cover letter together with a
Curriculum Vitae containing information
on educational experience, including for
the Ph.D. degree the title of the thesis and
the name of the thesis supervisor, professional experience, a list of publications,
a survey of past research experiences, a
description of current research interests,
and a research plan for the next few years.
The application and three letters of
recommendation should be sent to the
address below before the application
deadline
Selection Committee
IMR Postdoctoral
Fellowships
Department of Mathematics
The University of Hong Kong
Pokfulam Road
Hong Kong
000058

PEOPLE’S REPUBLIC OF
CHINA
UNIVERSITY OF MACAU
Academic Positions in Mathematics
The University of Macau is a leading
higher educational institution in Macao
and is making strides towards becoming
internationally recognized for its excellence in teaching, research, and service to
the community. The university is growing
rapidly with a number of new strategic
initiatives including the relocation to a
new campus. The new campus will be 20
times larger than the present one with
a projected increase of 40% in student
intake and faculty size. English is the
University’s working language.
The Department of Mathematics of the
Faculty of Science and Technology invites
applications for positions at all ranks and
for all areas in pure mathematics, applied
mathematics and statistics.
Qualifications. The candidates must be
Ph.D. holders in mathematics or related
fields. Preference will be given to candidates with excellent curriculum, teaching,
and research experiences.
Selected candidates are expected to assume duty in August 2012.
Position and Remuneration. Remuneration and appointment rank offered will be
competitive and commensurate with the
successful applicants’ academic qualification, current position, and professional
experience. The current local maximum
income tax rate is 12%, while after various
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discretionary exemptions the effective
income tax rate has been around 5%–7%.
Application Procedure. Applicants
should visit http://www.umac.mo/
vacancy for more details, and apply ONLINE at Jobs@UM (http://isw.umac.mo/
recruitment) (Ref. No.: FST/MATHS/
AL/09/2012). Review of applications will
commence from late December 2011.
Potential applicants are encouraged to
submit their applications early for consideration. Review of applications will be
continued until the positions are filled.
Other contact points are
Human Resources Office
University of Macau, Av. Padre
Tomás Pereira, Taipa, Macau
Website: http://isw.umac.mo/
recruitment;
email: vacancy@umac.mo;
Tel: +853 8397 8593 or +853 8397
8592;
Fax: +853 8397 8694 or +853 2883
1694.
The effective position and salary index are
subject to the Personnel Statute of the University of Macau in force. The University of
Macau reserves the right not to appoint a
candidate. Applicants with less qualification and experience can be offered lower
positions under special circumstances.
Personal data provided by applicants
will be kept confidential and used for
recruitment purpose only.
000101

TAIWAN
NATIONAL TSING HUA UNIVERSITY OF
TAIWAN
Department of Mathematics
The Department of Mathematics at National Tsing Hua University of Taiwan
invites applications for all levels of faculty
positions in pure and applied mathematics. Applications received by January 1,
2012, are given full consideration, but all
applications are considered until positions are filled. Send signed cover letter,
CV, research statement, three letters of
recommendation, copies of publications
to: Chairman, Department of Mathematics, National Tsing Hua University, 101
Kuang Fu Road, Hsinchu 300, Taiwan.
For more information, visit our webpage:
http://www.math.nthu.edu.tw.
000094

tions are filled. Send signed cover letter,
CV, research statement, three letters of
recommendation, copies of publications
to: Chairman, Department of Mathematics, National Tsing Hua University, 101
Kuang Fu Road, Hsinchu 300, Taiwan.
For more information, visit our webpage:
http://www.math.nthu.edu.tw.
000094
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Co-Sponsored Conferences

The Mathematics Program for the
2012 AAAS Meeting in Vancouver
The American Association for the Advancement of Science
(AAAS), founded in 1848, is the world’s largest general
scientific society, with over 120,000 individual and institutional members. The AAAS is divided into twenty-four
disciplinary-based sections, including Section A (Mathematics). The 2012 annual meeting of the AAAS will be
held in Vancouver, British Columbia, Canada, on February
16-20. The theme of this year’s meeting is “Flattening the
World: Building a Global Knowledge Society”. Each year,
Section A oversees the creation of the mathematics program at the AAAS meeting.
The AAAS Annual Meeting is organized into symposia
which have three or more speakers, and often a discussant who reflects on the talks that are given. Section A is
sponsoring four symposia this year, featuring outstanding expository talks by prominent mathematicians and
scientists. The four symposia sponsored by Section A
this year are:
• Analogy in Applications of Mathematics and Statistics
to Other Disciplines, organized by Benjamin Mann,
Ayasdi Inc. (Scheduled speakers: Robert Calderbank,
Gunnar Carlsson, Michael Deem, Richard Lenski, and
Konstantin Mischaikow.)
• Quantum Computing: Current Status and Future Prospects, organized by John Preskill, California Institute
of Technology. (Scheduled speakers: John Preskill,
Michael Freedman, John Martinis, Scott Aaronson, and
Charles Marcus.)
• Excursions into the Mathematics of Medical Imaging,
organized by Jonathan Taylor, Stanford University.
(Scheduled speakers: Jonathan Taylor, Michael Lustig,
and Robert Adler.)
• Illuminating the Obesity Epidemic with Mathematics,
organized by Carson Chow, National Institutes of
Health. (Scheduled speakers: Carson Chow, Kevin Hall,
and Boyd Swinburn.)
Among other symposia that will be of intrest to the
mathematical community include:
• Updating the International System of Units: The Foundation for Science and Technology
• Data to Knowledge to Action: Computational Science in
a Global Knowledge Society
• Physical Sciences Approaches to Cancer: Growing Interdisciplinary Collaborations
• Human Rights: Quantitative Methods in the Age of Information and Communication
• Whole Earth Simulations for Decision-Making: Realistic
Goal or Pipe Dream?
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• Global Challenges to Peer Review of Scientific Publications
• Mismatched Resources: Underrepresented STEM Faculty
in the Global Knowledge Society
The above symposia are only a few of the 175 AAAS
program offerings in the physical, life, social, and biological sciences. For further information, including the
schedule of talks, go to www.aaas.org/meetings. Section A acknowledges the generous contributions of the
American Mathematical Society for travel support for
speakers this year.
The AAAS Annual Meeting is the showcase of American
science, and the AAAS seeks the active participation by
mathematicians and mathematics educators. Looking
ahead, the AAAS Program Committee is genuinely interested in offering symposia each year on topics in pure and
applied mathematics. For example, in recent years there
have been symposia on subjects such as the collective
behavior of animals and people, origami, energy, and the
changing nature of mathematical proof.
The 2013 meeting will be February 14–18, 2013, in
Boston, and the Steering Committee for Section A seeks
organizers and speakers who can present substantial new
material in an accessible manner to a large scientific audience. All are invited to attend the Section A Committee
business meeting in Vancouver on Friday, February 17,
2012, at 7:00 PM, where we will brainstorm ideas for symposia. In addition, I invite you to send me, and encourage
your colleagues to send me, ideas for future AAAS annual
meeting symposia.
The following are the members of the Steering Committee for Section A from February 2011 to February 2012:
Chair: John H. Ewing (Math For America)
Chair-Elect: Jill Mesirov (Broad Institute of MIT and Harvard)
Retiring Chair: Kenneth Millett (University of California,
Santa Barbara)
Secretary: Edward Aboufadel (Grand Valley State University)
Members at Large:
Warren Page (City University of New York)
Tony Chan (Hong Kong University of Science and Technology)
Mary Ellen Bock (Purdue University)
Joceline Lega (University of Arizona)

—Edward Aboufadel, Secretary of Section A of the AAAS
aboufade@gvsu.edu

OF THE

AMS

VOLUME 58, NUMBER 11

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.

Invited Addresses

Port Elizabeth,
Republic of South
Africa
Nelson Mandela Metropolitan University
November 29 – December 3, 2011
Tuesday – Saturday

Meeting #1076
First Joint International Meeting between the AMS and the
South African Mathematical Society.
Associate secretary: Matthew Miller
Announcement issue of Notices: July 2011
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: Not applicable

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: Expired
For abstracts: Expired
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
internmtgs.html.
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Mark J. Ablowitz, University of Colorado at Boulder,
Nonlinear systems—From oceans to number theory.
Zoltan Furedi, University of Illinois, Urbana-Champaign,
Superimposed codes and hypergraphs containing no grids.
Mikhail Petrov, University of Swaziland, Asymptotic
methods in thin shells dynamics.
James Raftery, University of Kwazulu Natal, Bridges
between algebra and logic: Some old and some new.
Daya Reddy, University of Cape Town, Mixed finite element approximations.
Peter Sarnak, Princeton University, Mobius randomness
and dynamics.
Lindi Tshabalala, Thuthuzekani Primary School, Title
to be announced.
Amanda Weltman, University of Cape Town, Title to
be announced.

Special Sessions
Combinatorial and Computational Group Theory with
Applications, Gilbert Baumslag, City College of New York,
Mark Berman, University of Cape Town, and Vladimir
Shpilrain, City College of New York.
Combinatorics and Graph Theory, Michael Henning,
University of Johannesburg, Robin Thomas, Georgia Institute of Technology, and Jacques Verstraete, University
of California, San Diego.
Computer Vision, High Performance Computing, and
Imaging, Steve Damelin, Georgia Southern University
and University of the Witswatersrand, and Hari Kumar,
University of the Witswatersrand.
OF THE
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Finite Groups and Combinatorial Structures, Jashmid
Moori, North-West University, Mafikeng, and B. Rodrigues,
University of Kwazulu-Natal, Westville.
Geometry and Differential Equations, Jesse Ratzkin,
University of Cape Town.
High Performance Computing and Imaging, Steven B.
Damelin, Georgia Southern University and University of
the Witswatersrand, and Hari Kumar, University of the
Witswatersrand.
Mathematical Inequalities and Applications, Saver S.
Dragomir, University of the Witwatersrand and Victoria
University, Australia.
Nonlinear Waves and Integrable Systems, Mark Ablowitz, University of Colorado at Boulder, and Barbara Prinari,
University of Colorado at Colorado Springs.
Operator and Banach Algebras, and Noncommutative
Analysis, David Blecher, University of Houston, Garth
Dales, University of Leeds, Louis Labuschagne, NorthWest University, Potchefstroom Campus, and Anton Stroh,
University of Pretoria.
Recent Advances in Computational Methods for Partial
Differential Equations, Kailash C. Patidar, University of
the Western Cape.
Theoretical and Numerical Aspects of Dynamical Systems, Partial Differential Equations, and Inequalities, Arising in Applications, J. M.-S. Lubuma, University of Pretoria,
and B. D. Reddy, University of Cape Town.
Topology and Categories, Hans-Peter Kuenzi, University
of Cape Town.

Honolulu, Hawaii
University of Hawaii at Manoa
March 3–4, 2012
Saturday – Sunday

Meeting #1078
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: December 2011
Program first available on AMS website: January 26, 2012
Program issue of electronic Notices: March 2012
Issue of Abstracts: Volume 33, Issue 2

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: November 22, 2011
For abstracts: December 13, 2011
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses

Boston,
Massachusetts
John B. Hynes Veterans Memorial Convention Center, Boston Marriott Hotel, and
Boston Sheraton Hotel
January 4–7, 2012

Zhiqin Lu, University of California Irvine, Geometry of
Calabi-Yau moduli.
Peter Schroder, California Institute of Technology, Title
to be announced.
Pham Tiep, University of Arizona, Tucson, Representations of finite groups: Conjectures, reductions, and applications.
Lauren Williams, University of California Berkeley, Title
to be announced.

Special Sessions

Wednesday – Saturday

Meeting #1077
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: Expired
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Algebraic Combinatorics (Code: SS 24A), Federico Ardila, San Francisco State University, Sara Billey, University
of Washington, and Kelli Talaska and Lauren Williams,
University of California, Berkeley.
Algebraic Geometry: Singularities and Moduli (Code:
SS 22A), Jim Bryan, University of British Columbia, and
Jonathan Wise, Stanford University.
Algebraic Number Theory, Diophantine Equations and
Related Topics (Code: SS 6A), Claude Levesque, Université
de Laval, Quebec, Canada.
Applications of Nonstandard Analysis (Code: SS 14A),
Tom Lindstrom, University of Oslo, Norway, Peter Loeb,
University of Illinois at Urbana-Champaign, and David
Ross, University of Hawaii, Honolulu.
Arithmetic Geometry (Code: SS 5A), Xander Faber, Michelle Manes, and Gretel Sia, University of Hawaii.
Asymptotic Group Theory (Code: SS 12A), Tara Davis,
Hawaii Pacific University, Erik Guentner, University of
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Hawaii, and Michael Hull and Mark Sapir, Vanderbilt
University.
Automorphic and Modular Forms (Code: SS 4A), Pavel
Guerzhoy, University of Hawaii, and Zachary A. Kent,
Emory University.
C*-algebras and Index Theory (Code: SS 18A), Erik
Guentner, University of Hawaii at Manoa, Efren Ruiz,
University of Hawaii at Hilo, and Erik Van Erp and Rufus
Willett, University of Hawaii at Manoa.
Computability and Complexity (Code: SS 23A), Cameron
E. Freer, Massachusetts Institute of Technology, and Bjorn
Kjos-Hanssen, University of Hawaii at Manoa.
Geometry and Analysis on Fractal Spaces (Code: SS 3A),
Michel Lapidus, University of California, Riverside, Hung
Lu, Hawaii Pacific University, John A. Rock, California
State Polytechnic University, Pomona, and Machiel van
Frankenhuijsen, Utah Valley University.
Holomorphic Spaces (Code: SS 8A), Hyungwoon Koo,
Korea University, and Wayne Smith, University of Hawaii.
Kaehler Geometry and Its Applications (Code: SS 1A),
Zhiqin Lu, University of California Irvine, Jeff Streets,
Princeton University, Li-Sheng Tseng, Harvard University,
and Ben Weinkove, University of California San Diego.
Kernel Methods for Applications on the Sphere and
Other Manifolds (Code: SS 21A), Thomas Hangelbroek,
University of Hawaii at Manoa.
Knotting in Linear and Ring Polymer Models (Code: SS
19A), Tetsuo Deguchi, Ochanomizu University, Kenneth
Millett, University of California, Santa Barbara, Eric Rawdon, University of St. Thomas, and Mariel Vazquez, San
Francisco State University.
Linear and Permutation Representations (Code: SS 2A),
Robert Guralnick, University of Southern California, and
Pham Huu Tiep, University of Arizona.
Mathematical Coding Theory and its Industrial Applications (Code: SS 13A), J. B. Nation, University of Hawaii,
and Manabu Hagiwara, National Institute of Advanced
Industrial Science and Technology, Japan.
Mathematical Teacher Preparation (Code: SS 17A),
Diane Barrett and Roberto Pelayo, University of Hawaii
at Hilo.
Model Theory (Code: SS 11A), Isaac Goldbring, University of California Los Angeles, and Alice Medvedev,
University of California Berkeley.
New Techniques and Results in Integrable and NearIntegrable Nonlinear Waves (Code: SS 16A), Jeffrey
DiFranco, Seattle University, and Peter Miller, University
of Michigan.
Noncommutative Algebra and Geometry (Code: SS 15A),
Jason Bell, Simon Fraser University, and James Zhang,
University of Washington.
Nonlinear Partial Differential Equations at the Common
Interface of Waves and Fluids (Code: SS 9A), Ioan Bejenaru
and Vlad Vicol, University of Chicago.
Nonlinear Partial Differential Equations of Fluid and
Gas Dynamics (Code: SS 7A), Elaine Cozzi, Oregon State
University, and Juhi Jang and Jim Kelliher, University of
California Riverside.
Singularities, Stratifications and Their Applications
(Code: SS 20A), Terence Gaffney, Northeastern University,
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David Trotman, Université de Provence, and Leslie
Charles Wilson, University of Hawaii at Manoa.
Transformation Groups in Topology (Code: SS 25A), Karl
Heinz Dovermann, University of Hawaii at Manoa, and
Daniel Ramras, New Mexico State University.
Universal Algebra and Lattice Theory (Code: SS 10A),
Ralph Freese, William Lampe, and J. B. Nation, University
of Hawaii.

Accommodations
Participants should make their own hotel arrangements
as early as possible. Please contact your hotel of choice
directly to confirm your stay. Special rates have been
negotiated with the hotels listed below but the quantities
are limited. Rates quoted do not include taxes. The AMS
is not responsible for rate changes or for the quality of
the accommodations. When making a reservation with a
conference hotel, participants should state that they are
with the American Mathematical Society (AMS) Sectional
Meeting. Cancellation and early checkout policies vary;
be sure to check when you make your reservation. When
making reservations please call the hotel directly and ask
for “in house” reservations.
Hokele Suites, 412 Lewers Street, Honolulu, Hawaii,
96815; Phone: 808-923-8882, Fax: 808-924-5888; www.
HokeleSuitesWaikiki.com. The Hokele Suites hotel is a
short walk to Waikiki beach. The special AMS conference
rate starts at US$80 for the Studio City view and US$105
for the one bedroom standard. Rates include a free continental breakfast for two. All units have full kitchens and
are centrally located in Waikiki. Cancellation and early
checkout policies vary; be sure to check when you make
your reservation. The deadline for reservations is February 2, 2012.
Maile Sky Court, 2058 Kuhio Avenue, Honolulu
(Waikiki), HI 96815 Phone: 808-748-7103 (reservations),
fax: 808-943-0504; www.mailesky.com. The Maile Sky
Court is a short walk to Waikiki beach. The special AMS
conference rate is US$89 single or double and includes
free WiFi in lobby, 50 percent discount on parking, shuttle
service to meeting site. Public transportation stops in front
of the hotel and will pick up or drop off near the meeting
site. Cancellation and early checkout policies vary; be sure
to check when you make your reservation. The deadline
for reservations is February 2, 2012.
The Hawaii Prince Hotel, 100 Holomoana Street, Honolulu, Hawaii 96815; Phone: 808-956-1111; Fax: 808-9460811; www.PrinceResortsHawaii.com. The Hawaii Prince
Hotel Waikiki overlooks the Pacific with ocean front views
from all recently renovated, oversized guest rooms. The
special AMS conference rate is US$124.00 single/double
and does not include hotel and state taxes which total
13.962 percent. Rate includes complimentary Internet
daily. Public transportation is available from the hotel to
the university. Cancellation and early checkout policies
vary; be sure to check when you make your reservation.
The deadline for reservations is February 2, 2012.
Hilton Hawaiian Village Waikiki Beach Resort, 2005
Kalia Road, Honolulu, Hawaii, 96815; Phone: 808-947-7843.
The Hilton Hawaiian Village Waikiki Beach Resort is located
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on Waikiki’s widest stretch of beach. Special rate offered:
US$183 single/double. Booking must be done through
the Hilton E-Event website for this meeting http://
www.hilton.com/en/hi/groups/personalized/H/
HNLHVHH-61J-20120302/index.jhtml. Cancellation and
early checkout policies vary; be sure to check when you
make your reservation. The deadline for reservations is
February 17, 2012.

Public Transportation

Food Service

Weather in Honolulu

A list of on-campus and off-campus restaurants will be
available at the registration desk.

Climate Summary for the month of March for Honolulu, HI:
Average High Temperature - 82° F or 28 C
Average Low Temperature - 67° F or 19° C
Average Monthly Precipitation - 1.8 inches or 4.6 cm

Other Activities
Book Sales: Stop by the on-site AMS bookstore and review
the newest titles from the AMS, enjoy up to 25 percent
off all AMS publications, or take home an AMS T-shirt!
Complimentary coffee will be served courtesy of AMS
Membership Services.
AMS Editorial Activity: An acquisitions editor from the
AMS book program will be present to speak with prospective authors. If you have a book project that you would like
to discuss with the AMS, please stop by the book exhibit.

From the Airport
Meeting participants will fly into Honolulu International
Airport (HNL). There are taxis and limousines from the
airport to Waikiki hotels. Hotels do not offer shuttles to
the Waikiki beach resorts or the university. Taxis will cost
US$30 to US$40 each way. Shuttle limousines cost between
US$15 and US$20 per person each way. A recommended
shuttle is www.Speedishuttle.com.

Car Rental
Hertz Rent A Car is the official car rental company for the
meeting. Depending on variables such as location, length
of rental, and size of vehicle, Hertz will offer participants
the best available rate which can range from 5–25 percent
discount off regular rates. Participants must use the assigned Meeting Hertz Discount Number (CV# 04N30002)
and meet Hertz rate requirements to receive the discount.
(Rate discounts are available at all corporate and participating licensee locations.) Reservations can be made by
calling 800-654-2240 or online at www.hertz.com.

Parking at the University of Hawaii
On weekends people can park anywhere on campus for
a flat fee of US$5. It is recommended that people should
only rent cars for periods during which they plan to “sightsee”. This is because parking in Waikiki is expensive and
it is easy to get from Waikiki to the UH campus by bus #4
for US$2.50 (correct change) per trip.

Tours for the General Public
Campus tours for the general public are available Mondays, Wednesdays, and Fridays through the http://www.
hawaii.edu/campuscenter/services/mapsandtours.
html.
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Known as “TheBus”, the Honolulu city bus stops on campus at Sinclair Circle and other nearby locations. Visit www.
Thebus.org for schedules and fare information.

Additional Area Information
Visit the Hawaii Visitors and Convention Bureau website
at www.gohawaii.com.

Information for International Participants
Visa regulations are continually changing for travel to the
United States. Visa applications may take from three to
four months to process and require a personal interview,
as well as specific personal information. International
participants should view the important information
about traveling to the U.S. found at http://sites.
nationalacademies.org/pga/biso/visas/ and
http://travel.state.gov/visa/visa_1750.html. If
you need a preliminary conference invitation in order to
secure a visa, please send your request to pfs@ams.org.
If you discover you do need a visa, the National Academies website (see above) provides these tips for successful visa applications:
* Visa applicants are expected to provide evidence that
they are intending to return to their country of residence.
Therefore, applicants should provide proof of “binding”
or sufficient ties to their home country or permanent
residence abroad. This may include documentation of
the following:
- family ties in home country or country of legal permanent residence
- property ownership
- bank accounts
- employment contract or statement from employer
stating that the position will continue when the employee
returns;
* Visa applications are more likely to be successful if
done in a visitor’s home country than in a third country;
* Applicants should present their entire trip itinerary,
including travel to any countries other than the United
States, at the time of their visa application;
* Include a letter of invitation from the meeting organizer or the U.S. host, specifying the subject, location and
dates of the activity, and how travel and local expenses
will be covered;
* If travel plans will depend on early approval of the
visa application, specify this at the time of the application;
* Provide proof of professional scientific and/or
educational status (students should provide a university
transcript).
This list is not to be considered complete. Please visit
the websites above for the most up-to-date information.
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For additional local information please visit the University of Hawaii’s Sectional Meeting website: http://
www.math.hawaii.edu/home/?ams

Tampa, Florida
University of South Florida
March 10–11, 2012
Saturday – Sunday

Meeting #1079
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: January 2012
Program first available on AMS website: February 2, 2012
Program issue of electronic Notices: March 2012
Issue of Abstracts: Volume 33, Issue 2

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: November 29, 2011
For abstracts: January 18, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Anne Condon, University of British Columbia, Some
why’s and how’s of programming DNA molecules.
Mark Ellingham, Vanderbilt University, Beyond the Map
Color Theorem.
Mauro Maggioni, Duke University, Digital data sets:
Geometry, random walks, multiscale analysis, and applications.
Weiqiang Wang, University of Virginia, What is super in
representation theory of Lie superalgebras?.

Special Sessions
Algebraic and Combinatorial Structures in Knot Theory
(Code: SS 2A), J. Scott Carter, University of South Alabama,
and Mohamed Elhamdadi and Masahico Saito, University
of South Florida.
Analysis in Metric Spaces (Code: SS 3A), Thomas Bieske,
University of South Florida, and Jason Gong, University
of Pittsburgh.
Applications of Complex Analysis in Mathematical Physics (Code: SS 9A), Razvan Teodorescu, University of South
Florida, Mihai Putinar, University of California, Santa
Barbara, and Pavel Bleher, Indiana University-Purdue
University Indianapolis.
Asymptotic Properties of Groups (Code: SS 20A), Alexander Dranishnikov, University of Florida, and Mark Sapir,
Vanderbilt University.
Combinatorics: Algebraic and Geometric (Code: SS 23A),
Drew Armstrong, University of Miami, and Benjamin
Braun, University of Kentucky.
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Complex Analysis and Operator Theory (Code: SS 8A),
Sherwin Kouchekian, University of South Florida, and
William Ross, University of Richmond.
Computational Algebraic Geometry and Applications
(Code: SS 25A), Tony Shaska, Oakland University, and
Artur Elezi, American University.
Dirac Analysis (Code: SS 18A), Craig Nolder, Florida
State University, and John Ryan, University of Arkansas.
Discrete Mathematics and Geometry (Code: SS 17A),
Eunjeong Yi and Cong X. Kang, Texas A&M University
Galveston.
Discrete Models in Molecular Biology (Code: SS 1A), Alessandra Carbone, Université Pierre et Marie Curie and Laboratory of Microorganisms Genomics, Natasha Jonoska,
University of South Florida, and Reidun Twarock, University of York.
Extremal Combinatorics (Code: SS 13A), Brendan Nagle,
University of South Florida.
Finite Fields and Their Applications (Code: SS 15A),
Xiang-dong Hou, University of South Florida, and Gary
Mullen, Pennsylvania State University.
Graph Theory (Code: SS 14A), Mark Ellingham, Vanderbilt University, and Xiaoya Zha, Middle Tennessee State
University.
Hopf Algebras and Galois Module Theory (Code: SS 7A),
James Carter, College of Charleston, and Robert Underwood, Auburn University Montgomery.
Interaction between Algebraic Combinatorics and
Representation Theory (Code: SS 4A), Mahir Can, Tulane
University, and Weiqiang Wang, University of Virginia.
Inverse Problems in Partial Differential Equations (Code:
SS 24A), Xiaosheng Li, Florida International University,
and Alexandru Tamasan, University of Central Florida.
Low-Dimensional Topology (Code: SS 22A), Peter Horn,
Columbia University, and Constance Leidy, Wesleyan
University.
Modeling Crystalline and Quasi-Crystalline Materials
(Code: SS 5A), Mile Krajcevski and Gregory McColm,
University of South Florida.
Nonlinear Partial Differential Equations and Applications (Code: SS 19A), Netra Khanal, University of Tampa.
Recent Developments of Finite Element Methods for Partial Differential Equations (Code: SS 21A), Bo Dong, Drexel
University, and Wei Wang, Florida International University.
Representations of Algebraic Groups and Related Structures (Code: SS 12A), Joerg Feldvoss and Cornelius Pillen,
University of South Alabama.
Solvability and Integrability of Nonlinear Evolution
Equations (Code: SS 6A), Wen-Xiu Ma, University of South
Florida, and Ahmet Yildirim, Ege University and University
of South Florida.
Spectral Theory (Code: SS 11A), Anna Skripka and
Maxim Zinchenko, University of Central Florida.
Stochastic Analysis and Applications (Code: SS 16A),
Sivapragasam Sathananthan, Tennessee State University,
and Gangaram Ladde, University of South Florida.
Stochastic Partial Differential Equations and Random
Global Dynamics (Code: SS 10A), Yuncheng You, University of South Florida, and Shanjian Tang, Fudan University.
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Washington, District
of Columbia
George Washington University
March 17–18, 2012
Saturday – Sunday

Meeting #1080
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: January 2012
Program first available on AMS website: February 9, 2012
Program issue of electronic Notices: March 2012
Issue of Abstracts: Volume 33, Issue 2

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: December 6, 2011
For abstracts: January 31, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Jim Geelen, University of Waterloo, Matroid minors.
Boris Solomyak, University of Washington, Some recent
advances in tiling dynamical systems.
Gunther Uhlmann, University of Washington, Cloaking: Science meets science-fiction (Einstein Public Lecture
in Mathematics).
Anna Wienhard, Princeton University, Deformation
spaces of geometric structures.

Special Sessions
Analysis of Wavelets, Frames, and Fractals (Code: SS
11A), Keri Kornelson, University of Oklahoma, and Judy
Packer, University of Colorado Boulder.
Computable Mathematics (in honor of Alan Turing)
(Code: SS 8A), Douglas Cenzer, University of Florida,
Valentina Harizanov, George Washington University, and Russell Miller, Queens College and Graduate
Center–CUNY.
Convex and Discrete Geometry (Code: SS 9A), Jim Lawrence and Valeriu Soltan, George Mason University.
Difference Equations and Applications (Code: SS 18A),
Michael Radin, Rochester Institute of Technology.
Dynamics of Complex Networks (Code: SS 7A), Yongwu
Rong, Guanyu Wang, and Chen Zeng, George Washington
University.
Homology Theories Motivated by Knot Theory (Code: SS
3A), Jozef H. Przytycki, George Washington University,
Radmila Sazdanovic, University of Pennsylvania, and
Alexander N. Shumakovitch and Hao Wu, George Washington University.
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Mathematical Methods in Disease Modeling (Code: SS
15A), Sivan Leviyang, Georgetown University, and Shweta
Bansal, Georgetown University and National Institutes of
Health.
Mathematics Applied in the Sciences: From Statistics
to Topology (Code: SS 12A), James Carroll and Hanna
Makaruk, Los Alamos National Laboratory, and Robert
Owczarek, Enfitek, Inc. and University of New Mexico.
Matroid Theory (Code: SS 1A), Joseph E. Bonin, George
Washington University, and Sandra Kingan, Brooklyn
College.
Nonlinear Dispersive Equations (Code: SS 10A), Manoussos Grillakis, University of Maryland, Justin Holmer,
Brown University, and Svetlana Roudenko, George Washington University.
Optimization: Theory and Applications (Code: SS 2A),
Roman Sznajder, Bowie State University.
Relations between the History and Pedagogy of Mathematics (Code: SS 14A), David L. Roberts, Prince Georgeís
Community College, and Kathleen M. Clark, Florida State
University.
Self-organization Phenomena in Reaction Diffusion
Equations (Code: SS 5A), Xiaofeng Ren, George Washington
University, and Junping Shi, College of William and Mary.
Structural and Extremal Problems in Graph Theory
(Code: SS 4A), Daniel Cranston, Virginia Commonwealth
University, and Gexin Yu, College of William & Mary.
Symmetric Functions, Quasisymmetric Functions, and
the Associated Combinatorics (Code: SS 16A), Nicholas
Loehr, Virginia Tech, and Elizabeth Niese, Marshall University.
The Legacy of Goedel’s Second Incompleteness Theorem
for the Foundations of Mathematics (Code: SS 17A), Karim
J. Mourad, Georgetown University.
Tilings, Substitutions, and Bratteli-Vershik Transformations (Code: SS 6A), E. Arthur Robinson, George Washington University, and Boris Solomyak, University of
Washington.
Topics in Geometric Analysis and Complex Analysis
(Code: SS 13A), Zheng Huang and Marcello Lucia, City
University of New York, Staten Island.

Lawrence, Kansas
University of Kansas
March 30 – April 1, 2012
Friday – Sunday

Meeting #1081
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: February 2012
Program first available on AMS website: March 8, 2012
Program issue of electronic Notices: March 2012
Issue of Abstracts: Volume 33, Issue 2

Deadlines
For organizers: Expired
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For consideration of contributed papers in Special Sessions: December 20, 2011
For abstracts: February 14, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Frank Calegari, Northwestern University, Title to be
announced.
Christopher Leininger, University of Illinois at UrbanaChampaign, Title to be announced.
Alina Marian, University of Illinois at Chicago, Title to
be announced.
Catherine Yan, Texas A&M University, Title to be announced.

Special Sessions
Algebraic Geometry and its Applications (Code: SS 9A),
Yasuyuki Kachi and B. P. Purnaprajna, University of
Kansas.
Combinatorial Commutative Algebra (Code: SS 1A),
Christopher Francisco and Jeffrey Mermin, Oklahoma
State University, and Jay Schweig, University of Kansas.
Complex Analysis, Geometry and Probability (Code:
SS 20A), Pietro Poggi-Corrandini and Hrant Hakobyan,
Kansas State University.
Dynamics and Stability of Nonlinear Waves (Code: SS
12A), Mat Johnson and Myunghyun Oh, University of
Kansas.
Enumerative and Geometric Combinatorics (Code: SS
5A), Margaret Bayer, University of Kansas, Joseph P. King,
University of North Texas, Svetlana Poznanovik, Georgia
Institute of Technology, and Catherine Yan, Texas A&M
University.
Geometric Representation Theory (Code: SS 4A), Zongzhu Lin, Kansas State University, and Zhiwei Yun, Massachusetts Institute of Technology.
Geometric Topology and Group Theory (Code: SS 16A),
Richard P. Kent IV, University of Wisconsin-Madison,
Christopher J. Leininger, University of Illinois UrbanaChampaign, and Kasra Rafi, University of Oklahoma.
Geometry of Moduli Spaces of Sheaves (Code: SS 17A),
Alina Marian, University of Illinois at Chicago, and Dragos
Oprea, University of California San Diego.
Harmonic Analysis and Applications (Code: SS 6A),
Arpad Benyi, Western Washington University, David CruzUribe, Trinity College, and Rodolfo Torres, University of
Kansas.
Interplay between Geometry and Partial Differential
Equations in Several Complex Variables (Code: SS 13A),
Jennifer Halfpap, University of Montana, and Phil Harrington, University of Arkansas.
Invariants of Knots (Code: SS 3A), Heather A. Dye,
McKendree University, and Aaron Kaestner and Louis H.
Kauffman, University of Illinois at Chicago.
Mathematical Statistics (Code: SS 14A), Zsolt Talata,
University of Kansas.
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Mathematics of Ion Channels: Life’s Transistors (Code:
SS 15A), Bob Eisenberg, Rush Medical Center at Chicago,
Chun Liu, Penn State University, and Weishi Liu, University of Kansas.
Mirror Symmetry (Code: SS 19A), Ricardo CastanoBernard, Kansas State University, Paul Horja, Oklahoma
State University, and Zheng Hua and Yan Soibelman,
Kansas State University.
Nonlinear Dynamical Systems and Applications (Code:
SS 11A), Weishi Liu and Erik Van Vleck, University of
Kansas.
Numerical Analysis and Scientific Computing (Code: SS
10A), Weizhang Huang, Xuemin Tu, Erik Van Vleck, and
Honggou Xu, University of Kansas.
Partial Differential Equations (Code: SS 2A), Milena
Stanislavova and Atanas Stefanov, University of Kansas.
Singularities in Commutative Algebra and Algebraic Geometry (Code: SS 7A), Hailong Dao, University of Kansas,
Lance E. Miller, University of Utah, and Karl Schwede,
Pennsylvania State University.
Stochastic Analysis (Code: SS 18A), Jin Feng, Yaozhong
Hu, and David Hualart, University of Kansas.
Topics in Commutative Algebra (Code: SS 8A), Hailong
Dao, Craig Huneke, and Daniel Katz, University of Kansas.
Undergraduate Research (Code: SS 22A), Marianne
Korten and David Yetter, Kansas State University.
University Mathematics Education in an Online World
(Code: SS 21A), Andrew G. Bennett and Carlos CastilloGarsow, Kansas State University.

Rochester, New York
Rochester Institute of Technology
September 22–23, 2012
Saturday – Sunday

Meeting #1082
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: May 2012
Program first available on AMS website: July 19, 2012
Program issue of electronic Notices: September 2012
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: February 22, 2012
For consideration of contributed papers in Special Sessions: May 15, 2012
For abstracts: July 10, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Steve Gonek, University of Rochester, Title to be announced.
James Keener, University of Utah, Title to be announced.
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Dusa McDuff, Barnard College, Title to be announced.
Peter Winkler, Dartmouth College, Title to be announced.

Special Sessions
Financial Mathematics (Code: SS 1A), Tim Siu-Tang
Leung, Columbia University.
Microlocal Analysis and Nonlinear Evolution Equations
(Code: SS 2A), Raluca Felea, Rochester Institute of Technology, and Dan-Andrei Geba, University of Rochester.

New Orleans,
Louisiana

Announcement issue of Notices: August 2012
Program first available on AMS website: September 27,
2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: March 22, 2012
For consideration of contributed papers in Special Sessions: July 10, 2012
For abstracts: September 4, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses

Tulane University
October 13–14, 2012
Saturday – Sunday

Meeting #1083
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: June 2012
Program first available on AMS website: September 6, 2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 3

Deadlines
For organizers: March 13, 2012
For consideration of contributed papers in Special Sessions: July 3, 2012
For abstracts: August 28, 2012
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Tanya Christiansen, University of Missouri, Title to be
announced.
Tim Cochran, Rice University, Title to be announced.
Ronald Solomon, Ohio State University, Title to be announced.
Ben Weinkove, University of California San Diego, Title
to be announced.

Special Sessions
Groups, Representations, and Characters (Code: SS
1A), Mark Lewis, Kent State University, Adriana Nenciu,
Otterbein University, and Ronald Solomon, Ohio State
University.

Tucson, Arizona
University of Arizona, Tucson
October 27–28, 2012
Saturday – Sunday

Meeting #1085

Invited Addresses
Anita Layton, Duke University, Title to be announced.
Lenhard Ng, Duke University, Title to be announced.
Henry K. Schenck, University of Illinois at UrbanaChampaign, From approximation theory to algebraic
geometry: The ubiquity of splines.
Milen Yakimov, Louisiana State University, Title to be
announced.

Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2012
Program first available on AMS website: October 4, 2012
Program issue of electronic Notices: October 2012
Issue of Abstracts: Volume 33, Issue 4

Deadlines
For organizers: March 27, 2012
For consideration of contributed papers in Special Sessions: July 17, 2012
For abstracts: September 11, 2012

Akron, Ohio
University of Akron
Saturday – Sunday

The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Meeting #1084

Invited Addresses

Central Section
Associate secretary: Georgia Benkart

Michael Hutchings, University of California Berkeley,
Title to be announced.

October 20–21, 2012
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Kenneth McLaughlin, University of Arizona, Tucson,
Title to be announced.
Ken Ono, Emory University, Title to be announced
(Erdős Memorial Lecture).
Jacob Sterbenz, University of California San Diego, Title
to be announced.
Goufang Wei, University of California, Santa Barbara,
Title to be announced.

Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Special Sessions

Chestnut Hill,
Massachusetts

Dispersion in Heterogeneous and/or Random Environments (Code: SS 2A), Rabi Bhattacharya, Oregon State
University, Corvallis, and Edward Waymire, University
of Arizona, Tucson.
Harmonic Maass Forms and q-Series (Code: SS 1A), Ken
Ono, Emory University, Amanda Folsom, Yale University,
and Zachary Kent, Emory University.

San Diego, California
San Diego Convention Center and San
Diego Marriott Hotel and Marina
January 9–12, 2013

For organizers: August 1, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Boston College
April 6–7, 2013
Saturday – Sunday
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

Wednesday – Saturday

Meeting #1086
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: Georgia Benkart
Announcement issue of Notices: October 2012
Program first available on AMS website: November 1, 2012
Program issue of electronic Notices: January 2012
Issue of Abstracts: Volume 34, Issue 1

Deadlines
For organizers: April 1, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Oxford, Mississippi
University of Mississippi

For organizers: September 6, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Ames, Iowa
Iowa State University
April 27–28, 2013
Saturday – Sunday
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Program issue of electronic Notices: April 2013
Issue of Abstracts: To be announced

Deadlines
For organizers: September 27, 2012
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.

March 1–3, 2013
Friday – Sunday
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
DECEMBER 2011

Deadlines

NOTICES

Special Sessions
Operator Algebras and Topological Dynamics (Code: SS
1A), Ken Ono, Emory University, Amanda Folsom, Yale
University, and Zachary Kent, Emory University.
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Alba Iulia, Romania

Riverside, California

June 27–30, 2013

University of California Riverside

Thursday – Sunday
First Joint International Meeting of the AMS and the Romanian Mathematical Society, in partnership with the
“Simion Stoilow” Institute of Mathematics of the Romanian
Academy.
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Louisville, Kentucky

November 2–3, 2013
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
For organizers: April 2, 2013
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Baltimore, Maryland

University of Louisville

Baltimore Convention Center, Baltimore
Hilton, and Marriott Inner Harbor

October 5–6, 2013

January 15–18, 2014

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

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: October 2013
Program first available on AMS website: November 1, 2013
Program issue of electronic Notices: January 2013
Issue of Abstracts: Volume 35, Issue 1

Deadlines
For organizers: March 5, 2013
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

St. Louis, Missouri

Deadlines

Washington University
October 18–20, 2013
Friday – Sunday
Central Section
Associate secretary: Georgia Benkart
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

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

Tel Aviv, Israel
Bar-Ilan University, Ramat-Gan and TelAviv University, Ramat-Aviv

Deadlines

June 16–19, 2014

For organizers: March 20, 2013
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Monday – Thursday
The 2nd Joint International Meeting between the AMS and
the Israel Mathematical Union.
Associate secretary: Michel L. Lapidus
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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: To be announced
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: Steven H. Weintraub
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: Volume 36, Issue 1

Deadlines
For organizers: April 1, 2014
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Seattle, Washington
Washington State Convention Center and
the Sheraton Seattle Hotel
January 6–9, 2016
Wednesday – Saturday
Joint Mathematics Meetings, including the 122nd Annual
Meeting of the AMS, 99th 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: Michel L. Lapidus
Announcement issue of Notices: October 2015
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2016
Issue of Abstracts: Volume 37, Issue 1

Deadlines
For organizers: April 1, 2015
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Atlanta, Georgia
Hyatt Regency Atlanta and Marriott Atlanta Marquis
January 4–7, 2017

Thursday – Sunday
Associate secretary: Georgia Benkart
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: Not applicable

Wednesday – Saturday
Joint Mathematics Meetings, including the 123rd Annual
Meeting of the AMS, 100th 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: Georgia Benkart
Announcement issue of Notices: October 2016
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2017
Issue of Abstracts: Volume 38, Issue 1

Deadlines

Deadlines

For organizers: To be announced
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

For organizers: April 1, 2016
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

Porto, Portugal
University of Porto
June 11–14, 2015
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February issue: 225–360
March issue: 361–520
April issue: 521–648
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Articles
Authors
Deaths of Members of the Society
Grants, Fellowships, Opportunities
Letters to the Editor
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New Publications Offered by the AMS
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Prizewinners
Reference and Book List
Reviews
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About the Cover
35, 323, 475, 567, 717, 819, 928, 1200, 1262, 1445, 1604

The AMS
2010 Election Results, 331
2011 AMS Election—Nominations by Petition, 332
2011 AMS Election Voting Information, 1005
2011 Award for an Exemplary Program or Achievement in
a Mathematics Department, 716
2011 Bôcher Prize, 603
2011 Cole Prize in Number Theory, 610
2011 Conant Prize, 597
2011 Doob Prize, 606
2011 Eisenbud Prize, 608
2011 Mathematical Moments, 1470
2011 Mathematics Research Communities, 1470
2011 Mathematics Programs That Make a Difference, 713
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October issue: 1217–1400
November issue: 1401–1528
December issue: 1529–1672

2011 Morgan Prize, 599
2011 Report of the Executive Director, State of the AMS,
1006
2011 Satter Prize, 601
2011 Steele Prizes, 593
2011–2012 AMS Centennial Fellowship Awarded, 835
American Mathematical Society Centennial Fellowships,
1135
American Mathematical Society—Contributions, 723
AMS-AAAS Mass Media Summer Fellowships, 1303
AMS Announces Congressional Fellow, 843
AMS Announces New Blog for Job Seekers, 1603
AMS Congressional Fellowship, 1467
AMS Department Chairs Workshop, 1468
AMS Epsilon Fund, 1466
AMS Holds Workshop for Department Chairs, 844
AMS Announces Mass Media Fellowship Award, 843
AMS Centennial Fellowships, Invitation for Applications
for Awards, 1466
AMS Email Support for Frequently Asked Questions, 326
AMS Holds Workshop for Department Chairs, 730
AMS Hosts Congressional Briefing, 73
AMS Menger Awards at the 2011 ISEF, 1133
AMS Officers and Committee Members, 1311
AMS Short Courses in Boston, MA, 1345
AMS-Simons Travel Grants for Early-Career Mathematicians, 479
AMS Sponsors Exhibit at Capitol Hill Event, 1140
Andrews Presents Testimony, 1139
Boston Meeting Registration Forms, 1397, 1525, 1669
Call for Conference Proposals 2012 MRC Conferences, 98
Call for Nominations for 2010 Leroy P. Steele Prizes, 621
Call for Nominations for AMS Award for Mathematics Programs
That Make a Difference, 486, 623
Call for Nominations for the 2012 Frank and Brennie Morgan
AMS-MAA-SIAM Prize, 738
Call for Nominations for the Albert Leon Whiteman Memorial
Prize and the AMS Distinguished Public Service Award, 737
Call for Nominations for the AMS Exemplary Program Prize, 849
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2011 Index
Call for Nominations for the George David Birkhoff, Frank Nelson Cole, and Levi L. Conant Prizes, 736
Call for Nominations for the Position of AMS Secretary, 485, 622
Call for Proposals for AMS Short Courses, 1600
Departments Coordinate Job Offer Deadlines, 1603
Epsilon Awards for 2010, 730
Erdős Memorial Lecture, 73, 843
Fan China Exchange Program, 843
From the AMS Public Awareness Office, 73, 326, 480, 730,
1140, 1604
General Information Regarding Meetings & Conferences
of the AMS, 100
Homework Software Survey Report Available, 1140
Mathematics Research Communities 2011, 324
My Summer at The Oregonian, 74
Officers of the Society 2010 and 2011 Updates, 735
(A) Photographic Look at the Joint Mathematics Meetings,
New Orleans, 2011, 528
Project NExT Fellows Chosen, 1603
Report of the Treasurer (2010), 1609
Special Section—2011 AMS Election, 1145
Statistics on Women Mathematicians Compiled by the
AMS, 1310

Announcements
AMS Announces New Blog for Job Seekers, 1603
Board on Mathematical Sciences Study on the Future of
Mathematics, 842
Departments Coordinate Job Offer Deadlines, 1603
Google Donation to Support IMO, 617
Lalonde Appointed CRM Director, 839
Mathematics Awareness Month—April 2011, 617
Project NExT Fellows Chosen, 1603

Articles
— Features
(The) 1904 St. Louis Congress and Westward Expansion of
American Mathematics (David E. Zitarelli), 1100
(A) Brief but Historic Article of Siegel (Rodrigo A. Pérez),
558
(The) Community of Math Teachers, from Elementary
School to Graduate School (Sybilla Beckmann), 368
(The) Contribution of John Parker Jr. to American Mathematics (Steve Batterson), 262
Can One Hear the Sound of a Theorem? (Rob Schneiderman), 929
(The) Combinatorial Revolution in Knot Theory (Sam
Nelson), 1553
Deformations of Bordered Surfaces and Convex Polytopes
(Satyan L. Devadoss, Timothy Heath, and Wasin Vipismakul), 530
Descriptive Classification Theory and Separable Banach
Spaces, (Christian Rosendal), 1251
Did a 1-Dimensional Magnet Detect a 248-Dimensional Lie
Algebra? (David Borthwick and Skip Garibaldi), 1055
Differential Topology Forty-six Years Later (John Milnor),
804
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Directional Regularity vs. Joint Regularity (Marek Jarnicki
and Peter Pflug), 896
Discrete Wavelet Transformations and Undergraduate
Education (Catherine Bénéteau, Patrick J. Van Fleet), 656
Eisenstein Series, Crystals, and Ice (Benjamin Brubaker,
Daniel Bump, and Solomon Friedberg), 1563
(The) Establishment of Sampling as a Scientific Principle—
A Striking Case of Multiple Discovery (Paulo J. S. G.
Ferreira and Rowland Higgins), 1446
Exploratory Experimentation and Computation (David H.
Bailey, Jonathan M. Borwein), 1410
Federigo Enriques’s Quest to Prove the “Completeness
Theorem” (Donald Babbitt and Judith Goodstein), 240
From Cartan to Tanaka: Getting Real in the Complex World
(Vladimir Ezhov, Ben McLaughlin, and Gerd Schmalz),
20
Greenhouse Gas Molecules: A Mathematical Perspective
(Goong Chen, Jaan Laane, Steven E. Wheeler, Zhigang
Zhang), 1421
(The) Great Trinomial Hunt (Richard P. Brent and Paul
Zimmermann), 233
Gerhard Hochschild (1915–2010) (Walter Ferrer Santos and
Martin Moskowitz, Coordinating Editors), 1078
How a Medieval Troubadour Became a Mathematical Figure
(Michael P. Saclolo), 682
Introduction to the Education Issue (Mark Saul), 367
Intuition and Rigor and Enriques’s Quest (David Mumford), 250
(A) Mathematician–Mathematics Educator (Ruth M. Heaton
and W. James Lewis), 394
(A) Mathematician Writes For High Schools (Dan Fendel),
385
Mathematical Intimidation: Driven by the Data (John
Ewing), 667
Mathematics Classes for Future Elementary Teachers: Data
from Mathematics Departments (Raven McCrory and
Marisa Cannata), 29
Mathematicians of Gaussian Elimination (Joseph F. Grcar),
782
(The) Mis-Education of Mathematics Teachers (H. Wu), 372
Modelling the Journey From Elementary Word Problems to
Mathematical Research (Chris Sangwin), 1436
More Than a System: What We Can Learn from the International Mathematical Olympiad (Mark Saul), 410
Phase Plots of Complex Functions: A Journey in Illustration
(Elias Wegert and Gunter Semmler), 768
Philosophy, Math Research, Math Ed Research, K–16 Education, and the Civil Rights Movement: A Synthesis (Ed
Dubinsky and Robert P. Moses), 401
Peter Hilton: Codebreaker and Mathematician (1923–2010)
(Jean Pedersen, Coordinating Editor), 1538
Real Face of János Bolyai (Tamás Dénes), 41
Remembering Leon Ehrenpreis (1930–2010) (Daniele
C. Struppa, Hershel Farkas, Takahiro Kawai, Peter
Kuchment, Eric Todd Quinto, Shlomo Sternberg, Alan
Taylor), 674
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2011 Index
Remembering Paul Malliavin (Daniel W. Stroock, Marc Yor,
Jean-Pierre Kahane, Richard Gundy, Leonard Gross,
Michèle Vergne), 568
(A) Science-of-Learning Approach to Mathematics Education, (Frank Quinn), 1264
Shiing-Shen Chern (1911–2004), (Shing-Tung Yau, Coordinating Editor), 1226
(A) Special Functions Handbook for the Digital Age (Ronald
Boisvert, Charles W. Clark, Daniel Lozier, and Frank
Olver), 905
Strengthening the Mathematical Content Knowledge of
Middle and Secondary Mathematics Teachers (Ira J.
Papick), 389
String Theory and the Geometry of the Universe’s Hidden
Dimensions (Shing-Tung Yau and Steve Nadis), 1067
(A) Tribute to Henry Helson (Donald Sarason), 274
Taking Math to Heart: Mathematical Challenges in Cardiac
Electrophysiology (John W. Cain), 542
(A) Tribute to David Blackwell (George G. Roussas, Coordinating Editor), 912
Vortices and Two-Dimensional Fluid Motion (C. Eugene
Wayne), 10
— Communications
2010–2011 Faculty Salaries Report, 438
2011 Award for an Exemplary Program or Achievement
in a Mathematics Department, 716
2011 Bôcher Prize, 603
2011 Cole Prize in Number Theory, 610
2011 Conant Prize, 597
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Tian, Gang (Ithaca, New York), 109
Tiep, Pham (Honolulu, Hawaii), 881
Tshabalala, Lindi (Port Elizabeth, Republic of South Africa), 1204
Tyson, Jeremy T. (Statesboro, Georgia), 102
Uhlmann, Gunther (Pucón, Chile), 101; (Washington, DC),
1042
Varadhan, S. R. Srinivasa (Pucón, Chile), 101
Visan, Monica (Salt Lake City, Utah), 111
Wang, Weiqiang (Tampa, Florida), 882
Wehrheim, Katrin (Ithaca, New York), 109
Wei, Goufang (Tucson, Arizona), 884
Weltman, Amanda (Port Elizabeth, Republic of South
Africa), 1204
Wienhard, Anna (Washington, DC), 1042
Weinkove, Ben (Akron, Ohio), 883
Weltman, Amanda (Port Elizabeth, Republic of South
Africa), 111
OF THE

AMS

VOLUME 58, NUMBER 11

2011 Index
Wick, Brett D. (Statesboro, Georgia), 102
Wienhard, Anna (Washington, DC), 1380
Williams, Lauren (Honolulu, Hawaii), 881
Winkler, Peter (Rochester, New York), 1381
Yakimov, Milen (New Orleans, Louisiana), 883
Yan, Catherine (Lawrence, Kansas), 883
Zeeman, Mary Lou (Worcester, Massachusetts), 348; (Boston, Massachusetts), 1351
Zieve, Michael (Lincoln, Nebraska), 110

Mathematics Calendar
81, 334, 488, 624, 739, 850, 1009, 1170, 1322, 1493, 1613

Meeting Announcements, Presenters of Papers,
and Programs

Letters to the Editor
Ahmed, E. (Mathematics or Not Mathematics), 1223
Alexander, Sam (The Epistemological Surprise Examination Paradox), 527
Audin, Michéle (Cartan, Europe and Human Rights), 8
Babbitt, Donald (Response to Kleiman), 766
Bondoni, Davide (Math and Poetry as Exemplified in Ernst
Schröder’s Work), 232; (Quality versus Quantity), 766
Corral, Álvaro (Hurricanes as Weatherquakes and their
Response to Climate Change), 767
Dénes, T. (A Mathematician’s Answer to the Historical
Question), 527
Eremenko, Alex (New Bias Discovered: Proc. AMS Favors
Commutative Rings to Astronomy), 653
Escobales, Richard H. Jr (Honoring Professor Chern: A
Bridge Builder between Nations), 653
Ford, Kevin (Topical Bias and Journal Backlog), 366
Friedman, Greg (Program for the Joint Meetings), 527
Gelfand, Sergei (Response to Norwood letter, The State of
Textbooks), 1223
Giroux, Emmanuel (Plea to Publishers and Authors: Please
Help Blind Mathematicians), 1223
Glauberman, George (A Disagreement about Hilbert), 654
Goodman, Jacob E. (On Hearing the Sound of a Theorem),
1409
Goodstein, Judith (Response to Kleiman), 766
Grcar, Joe (AMS Rescues Commutative Algebra—Is Geometry Next?), 653
Grant, John (Speaking with the Natives Redux), 9
Hwang, Andrew D. (Welcome to Project Gutenberg), 1224
Kassayova, Katarina (The Law of the Constant Ratio), 653
Kenschaft, Pat (A Call for Collaboration), 894
Killgrove, Raymond (Cryptography for Poets), 894
Kleiman, Steven L. (Enriques’s Quest), 766
Klein, David (Educational Failures), 366
Laugesen, Richard S. (AMS Fellows—A Modest Proposal),
1535
McNerney, Jerry (The Impact of Mathematics), 895
Mityagin, Boris (Affordable Higher Education), 366
Norwood, Rick (The State of Textbooks), 1223
Podlubny, Igor (The Law of the Constant Ratio), 653
Raphael, Brother L., FSC (A Retired Gentleman), 654
Schneiderman, Rob (Response to Tymoczko), 1408
Schultz, James E. (Cooperation in Mathematics Education), 766
Smith, Martha K. (Driven by the Data?), 1223
Stefan, Marius (Transylvanian History), 527
Stein, Bob (Mathematical Intimidation), 1409
Tamburini, Matteo (Response to Underwood Dudley), 9
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Tymoczko, Dmitri (On the Article of Schneiderman), 1408
Tseng, Jim (Oswald Spengler’s Philosophy), 894
Zucker, Steven (More on Course Surveys), 232
Walker, James S. (On the Article of Schneiderman), 1408
Zvengrowski, Peter (Remembering Paul Cohen), 8
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Boston, MA, January 2012 (announcement), 1351
Honolulu, Hawaii, March 2012 (announcement), 1642
Iowa City, IA, March 2011 (announcement), 105
Ithaca, New York, September 2011 (announcement), 871
Las Vegas, Nevada April 2011 (announcement), 351
Lincoln, Nebraska, October 2011 (announcement), 1027
New Orleans, Louisiana, January 2011 (presenters of papers and program of the sessions), 116
Port Elizabeth, Republic of South Africa, November 2011
(announcement), 879
Salt Lake City, Utah, October 2011 (announcement), 1030
Statesboro, Georgia, March 2011 (announcement), 102
Winston-Salem, North Carolina, September 2011 (announcement), 874
Worcester, Massachusetts (announcement), 347

Meetings and Conferences*
(*Page numbers given are to the main meeting announcements. See http://www.ams.org/meetings for full
details and updates.)
101, 345, 510, 639, 750, 871, 1026, 1201, 1348, 1514, 1641
AAAS Meeting, February 17–21, Washington, DC, 223, 519
AAAS Meeting in Vancouver, British Columbia, February
16–20, 2012, 1640, 1671
AMS Short Courses in Boston, MA, 1345
Boston Meeting Program-at-a-Glance, 1386
Boston Meeting Registration Forms, 1397, 1525, 1669
Call for Conference Proposals 2012 MRC Conferences, 98
Conference on Applied Mathematics, Modeling and Computational Science, July 24–29, 2011 (Waterloo, Canada),
647, 759, 887, 1047
Fourth International Conference on Mathematical Sciences, United Arab Emirates, March 11–14, 2012, 1215,
1399, 1527, 1671
General Information Regarding Meetings & Conferences
of the AMS, 100
Mathematics Research Communities 2011 (Snowbird, UT),
223, 519, 647, 759, 887
Mathematics Research Communities 2012 (June 10–30,
2012, Snowbird, UT), 1469, 1671
Meetings and Conferences Table of Contents, 223, 359,
519, 647, 759, 887, 1047, 1215, 1399, 1527, 1671
von Neumann Symposium on Multimodel and Multialgorithm Coupling for Multiscale Problems, July 4–7, 2011,
Snowbird, UT, 519, 647, 759, 887
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2011 Index
New Publications Offered by the AMS
86, 337, 498, 630, 746, 863, 1015, 1189, 1327, 1496, 1621

Obituaries
Shiing-Shen Chern (1911–2004), 1226
Lincoln K. Durst (1924–2011), 1134
Norrie Everitt (1924–2011), 1465
Peter Hilton: Codebreaker and Mathematician (1923–
2010), 1538
Gerhard Hochschild (1915–2010), 1078
Memories of Martin Gardner, 418
John Osborn (1936–2011), 1134
Remembering Leon Ehrenpreis (1930–2010), 674
Remembering Johannes J. Duistermaat (1942–2010), 794
Remembering Paul Malliavin, 568
Remembering Constance Reid (1918–2010), 1458
Cora Sadosky (1940–2010), 613
William B. Woolf (1932–2010), 1598

Opinion
AMS Fellows Program: Positive for Mathematics (Eric M.
Friedlander), 1053
Classroom Assessment vs. Student Satisfaction (Mike
Fried), 229
Commentary on Education Legislation: A Mathematical
Perspective (Matthew M. Pascal and Mary Gray), 7
AMS Fellow Program: Keep Math Inclusive (Frank Morgan),
1053
Mathematical Community (John Swallow), 365
Math Sciences 2025 (Tom Everhart, Mark Green, Scott
Weidman), 765
Recommended Reading (Alex Kasman), 1407
The Changing Nature of Mathematical Publication (Steven
G. Krantz), 893
Thriving with the NSF (Sastry G. Pantula), 525

Prizes and Awards
2010 Award for Achievement in Information-Based Complexity Prize (Boleslaw Z. Kacewicz), 967
2010 Information-Based Complexity (IBC) Young Researcher Award (Daniel Rudolf), 323
2010 SASTRA Ramanujan Prize (Wei Zhang), 68
2011 Abel Prize (John Milnor), 831
2011 Ruth I. Michler Memorial Prize—Anna Mazzucato),
728
AAAS Fellows, 2011 (Douglas N. Arnold, H. T. Banks, Donald Burkholder, James Carlson, Raúl E. Curto, Charles W.
Groetsch, James (Mac) Hyman, Philip C. Kutzko, Yousef
Saad, Kenneth Stephenson), 613
AAAS Members, 2011 (Marsha Berger, Edmund M. Clarke,
Alex Eskin, Sylvester James Gates Jr., Thomas Y. Hou,
Michael I. Jordan, Kazuya Kato, Gregory W. Moore, Laurent Saloff-Coste, Peter Shor, Avi Wigderson, Shou-Wu
Zhang), 969
ACM Newell Award, 2010 (Takeo Kanade), 967
Adams Prize, 2011 (Harald Helfgott, Tom Sanders), 966
Aisenstadt Prize, 2011 (Joel Kamnitzer), 321
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AMS Centennial Fellowship, 2011–2012 (Andrew S. Toms),
835
AMS Congressional Fellow, 2011–2012 (Richard Yamada),
843
AMS Mass Media Fellow, 2011 (Melanie DeVries), 843
AMS Menger Awards at the 2011 ISEF (First Place—Manosij G. Dastidar; Second Place—John Tilla Parish IV, TzuHsuan Su; Third Place—Vasily Sergeevich Bolbachan,
Benjamin Jerome Kraft, Jonathan F. Li, Anirudh Prabhu;
Honorable Mention—Ryan Thomas Baker, Rebecca
Chen, Kate Alexandra Geschwind, Georgiy Vladimirovich Kolyshev, Aaron Lawrence Zweig), 1133
Anassilaos Prize (Michel Lapidus), 967
André Lichnerowicz Prize, 2010 (Marco Gualtieri, Xiang
Tang), 476
Arizona’s Math Center Wins AMS Award, 718
Australian Mathematical Society Prizes (Kate Smith-Miles,
Peter Hall), 69
Award for an Examplary Program or Achievement in a
Mathematics Department, 2011 (University of Arizona),
716
AWM Awards (Alice T. Shafer Prize for Excellence in Mathematics by an Undergraduate Woman—Sherry Gong,
711; 2011 Louise Hay Award—Patricia Campbell, 711;
M. Gweneth Humphreys Award for Mentorship of Undergraduate Women in Mathematics—Rhonda Hughes,
712
AWM Essay Contest Winners Announced, 1132
AWM-SIAM Kovalevsky Lectureship, 2011 (Susanne
Brenner), 836
Balaguer Prize, 2011 (Jayce Getz, Mark Goresky), 836
Balzan Prize (Jacob Palis), 66
Benjamin Franklin Medal, 2011 (Ingrid Daubechies), 967
Bôcher Prize, 2011 (Assaf Naor, Gunther Uhlmann), 603
Bolyai Prize (Yuri Manin), 321
Carathéodory Prize (Hoang Tuy), 1597
CAREER Awards, 2010 (Federico Ardila, Paul Atzberger,
Erhan Bayraktar, Janet Best, Lewis Bowen, Yitwah
Cheung, Izzet Coskun, Samit Dasgupta, Sarah Day,
David Dumas, Daniel Groves, Abhinav Kumar, Melvin
Leok, Gilad Lerman, Jinchi Lv, Dan Margalit, Yajun Mei,
Irina Mitrea, Julia Pevtsova, Nicholas Proudfoot, Alexander Rakhlin, Dan Romik, Juan Souto, Daniel Spirn,
Seth Sullivant, Maria Westdickenberg, Brett Wick, Jon
Wilkening, Gordan Zitkovic), 321
CASE/Carnegie Foundation for the Advancement of Teaching Professor of the Year (Ping-Tung Chang), 322
CAV Award, 2011 (Thomas Ball, Sriram Rajamani), 1597
China Girls’ Mathematical Olympiad, 2011, 1465
Clay Research Awards, 2011 (Yves Benoist, Jean-Franc,ois
Quint, Jonathan Pila), 835
Clay Research Fellowship, 2011 (Peter Scholze), 728
Clifford Prize (Hendrik De Bie), 1299
CME/MSRI Prize, 2011 (Thomas J. Sargent), 1597
CMS Coxeter-James Prize (Iosif Polterovich), 728
CMS Doctoral Prize, 2010 (Benjamin Young), 69
CMS Doctoral Prize, 2011 (Youness Lamzouri), 1597
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Cole Prize in Number Theory, 2011 (Chandrashekhar
Khare, Jean-Pierre Wintenberger), 610
Conant Prize, 2011 (David Vogan), 597
CRM-Fields-PIMS Prize, 2011 (Mark Lewis), 476
Dirac Medals, 2011 (Edouard Brézin, John Cardy, Alexander Zamolodchikov), 1465
Doob Prize, 2011 (Peter Kronheimer, Tomasz Mirowka),
606
Eisenbud Prize, 2011 (Herbert Spohn), 608
Feltrinelli Prize (Christopher Hacon), 1299
Gödel Prize (Johan T. Håstad), 1131
Guggenheim Fellows, 2011 (Bjorn Poonen, Dimitris N.
Politis, Vijay Vazirani, Vahid Tarokh), 839
Heineman Prize, 2011 (Herbert Spohn), 728
Humboldt Professorships, 2011 (Friedrich Eisenbrand,
Peter Schröder), 836
Humboldt Research Award (Curtis T. McMullen, Jon A.
Wellner), 1132
ICIAM Prizes (Emmanuel J. Candès, Alexandre J. Chorin,
Vladimir Rokhlin, James A. Sethian, Edward Lungu),
68, 1300
ICTP Prize, 2010 (Shiraz Minwalla), 476
ICTP/Ramanujan Prize (Yuguang Shi), 1132
IEEE Medal, 2011 Jack S. Kilby (Ingrid Daubechies), 1464
Intel Science Talent Search Winners, 2011 (Evan O’Dorney,
Keenan Monks), 837
International Mathematical Olympiad, 2011 (Wenyu
Cao, Benjamin Gunby, Xiaoyu He, Mitchell Lee, Evan
O’Dorney, David Yang), 1302
Itô Prize, 2011 (Nathalie Eisenbaum, Haya Kaspi), 1464
Jefferson Science Fellow, 2011–2012 (Timothy O'Brien),
1465
John von Neumann Theory Prize, 2010 (Peter Glynn,
S/
oren Asmussen), 837
Jones Medal (John Butcher), 728, 966
JPBM Communications Award (Nicolas Falacci, Cheryl
Heuton), 706
Knuth Prize, 2011 (Ravi Kannan), 968
Kyoto Prize (John W. Cahn), 1131
MAA Prizes presented at Summer MathFest in Lexington, Kentucky (Carl B. Allendoerfer Awards—Gene
Abrams, Jessica K. Sklar, Curtis D. Bennett, Blake Mellor,
Patrick D. Shanahan; Trevor Evans Award—Lawrence
Brenton; Lester R. Ford Awards—James T. Smith,
Marvin Jay Greenberg, Mark A. Conger, Jason Howald,
Alexander Borisov, Mark Dickinson, Stuart Hastings,
Aaron Abrams, Skip Garibaldi; George Pólya Award—
Jonathan K. Hodge, Emily Marshall, Geoff Patterson,
John Martin; Merten M. Hasse Prize—Alissa S. Crans,
Thomas M. Fiore, Ramon Satyendra; Henry L. Alder
Awards for Distinguished Teaching by a Beginning
College or University Mathematics Faculty Member—
Alissa Crans, Sarah Eichhorn, Sam Vandervelde), 1464
MAA Prizes Presented in New Orleans (Gung and Hu
Award for Distinguished Service—Joseph Gallian;
Haimo Awards for Teaching—Erica Flapan, Karen Rhea,
Zvezdelina Stankova; Chauvenet Prize—Bjorn Poonen;
Euler Book Prize—Timothy Gowers; David P. Robbins
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Prize—Mike Paterson, Yuval Peres, Mikkel Thorup,
Peter Winkler, Uri Zwick; Certificates of Meritorious
Service—Joseph Gallian, John Hagood, Allen Hibbard,
Joseph Malkevitch, Jenny McNulty, Gerald Porter), 708
Marshall Sherfield Fellowship (Joshua Dillon), 477
Mathematical Sciences Awards at the 2011 ISEF (Matthew
Russel Bauerle), 1132
Mathematics Programs That Make a Difference, 2011
(Smith College, North Carolina State University), 713
Monroe H. Martin Prize (Adam Oberman, Joel A. Tropp),
967
Moody’s Mega Math Challenge, 2011 (Summa Cum Laude—
Caroline Bowman, Patrick Braga, Anthony Grebe, Alex
Kiefer, Jason Oettinger; Magna Cum Laude—Kimberly
Cohen, Allison Collins, Andrew Klutey, Sean Scott, Will
Yolen; Cum Laude—Sidney Buchbinder, Stephen Guo,
Channing Huang, Matthew Tsim, Angela Zhou; Meritorious—Kennon Bittick, James Gibson, Erin Seligsohn,
Steven Seligsohn, Aaron Warwick; Exemplary—Peischi
Cheng, Yi Fan, Alexander Geoffroy, Hohyun Jeon, Medha
Ranka; First Honorable Mention—Vinay Ayyala, Robert
Hale, Brittany Ko, Neil Rangwani, James Ting), 968
Morgan Prize, 2011 (Maria Monks), 599
National Academy of Engineering Elections (William J.
Cook, Daphne Koller, Terrence J. Sejnowski, Mihalis
Yannakakis), 729
National Academy of Sciences Elections (James W. Demmel, David Gabai, Stuart Geman, Joseph Harris, Jon M.
Kleinberg, Leslie Lamport, Andrew Strominger, Jean
Bourgain), 969
National Medal of Science (David Mumford), 317
NCTM Lifetime Achievement Awards (Eugene A. Klotz,
Stephen Krulik), 969
NSF Graduate Research Fellowships, 2011 (Hannah Alpert, Theresa Anderson, David Appelhans, Dena M.
Asta, Kerstin Baer, Yakov I. Berchenko-Kogan, Emily R.
Berger, Sarah B. Brodsky, Charles d. Brummitt, Yaniel
Cabrera, Carey Caginalp, Natasha A. Cayco Gajic, Otis
A. Chodosh, Zachary Clawson, Daniel Collins, Kathleen
Curtius, Anil Damle, James M. Davis, Michelle Delcourt,
Sarah A. Fletcher, Leilani Gilpin, Karsten Gimre, Sherry
Gong, Alan Guo, Melisa A. Gymrek, Daniel M. Harris,
Vivian O. Healey, Steven M. Heilman, Aukosh S. Jagannath, Carlee Joe-Wong, William A. Johnson, Tia Lee
Lerud, Kathleen Li, Katherine McLaughlin, Ekaterina
Merkurjev, Ariana S. Minot, Alexander C. Moll, David
W. Montague, Cris Negron, Kiva L. Oken, Vivek Pal,
Aaron Palmer, John V. Pardon, Helen F. Parks, Arthur J.
Parzygnat, Oliver Pechenik, Alexander Perry, Scott Powers, Benjamin D. Preskill, Claudia C. Raithel, Rebecca I.
Rebhuhn-Glanz, Richard Z. Robinson, Rebecca S. Rothwell,
Arman Sabbaghi, Geoffrey Schiebinger, Kimberly
M. Short, Robert A. Silversmith, Sean K. Simmons,
Peter Smillie, Joel B. Specter, Melanie I. Stam, Yi An Sun,
Andrei Tarfulea, Amelia N. Tebbe, Samantha M. Tracht,
Arnav Tripathy, Bena M. Tshishiku, Dmitry Vaintrob,
Martin R. Valdez-Vivas, Robert A. Van Gorder, Michael
Viscardi, Alexandria V. Volkening, Jonathan P. Wang,
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Daniel K. Wells, Katelyn R. White, John D. WiltshireGordon, Sarah Wolff, Cynthia I. Wood, Victoria Y. H.
Wood, Joseph Woodworth), 838
NSF Postdoctoral Fellowships, 2011 (Benjamin Bakker,
Jennifer Balakrishnan, Dean Baskin, Jacob Bedrossian,
Jonathan Bloom, Matthew Bond, Aaron Brown, Tova
Brown, Dustin Cartwright, Ivan Christov, Thomas
Church, Maria Cueto, Jeffrey Danciger, Christopher
Dodd, Benjamin Dodson, Damir Dzhafarov, Benjamin
Elias, Allison Gilmore, Paul Hand, Nadia Heninger, Arie
Israel, David Jordan, Daniel Kane, Cagatay Kutluhan,
Karola Meszaros, Ronen Mukamel, Kyle Ormsby, Braxton Osting, William Perkins, Yaniv Plan, Emily Riehl,
Lief Ristroph, Nancy Rodriguez, Sherri Rose, Matthew
Satriano, Michael Schnall-Levin, Paul Smith, Andrew
Suk, Chelsea Walton, Ray Yang), 1598
Packard Fellowship (Antonio Montalban), 477
PECASE Awards (Jose H. Blanchet Mancilla and Katrin
Wehrheim), 321
Philip Leverhulme Prize (Thomas Coates), 477
PIMS Education Prize, 2011 (Veselin Jungic), 839
Pi Mu Epsilon Student Paper Presentation Awards, 2011
(Joseph Ferrara, Katie Heaps, Kady Hossner, Rachel
Levanger, Katherine Moore, Brian Pietsch, Christopher
Schafhauser, Mario Sracic, Hongying Zhao), 1599
Prizes of the Canadian Mathematical Society, 2011
(Graham Wright Award—Robert Woodrow; Adrien
Pouliot Award—Miroslav Lovric; Excellence in Teaching Award—Yvan Saint-Aubin; 2010 G. de B. Robinson
Award—Andrew Toms, Wilhelm Winter), 1301
Prizes of the ICIAM (Collatz Prize–Emmanuel Candés;
Lagrange Prize–Alexandre J. Chorin; Maxwell Prize–
Vladimir Rokhlin; Pioneer Prize–James A. Sethian; Su
Buchin Prize–Edward Lungu), 1300
Prizes of the London Mathematical Society, 2011 (Pólya
Prize—E. Brian Davies; Senior Whitehead Prize—Jonathan Pila; Naylor Prize and Lectureship in Applied Mathematics—J. Bryce McLeod; Whitehead Prizes—Jonathan
Bennett, Alexander Gorodnik, Barbara Niethammer,
Alexander Pushnitski), 1301
Prizes of the Royal Society of London (Angela McLean,
Celia Hoyles)
Putnam Prizes (Yu Deng, Brian R. Lawrence, Seok Hyeong
Lee, Colin P. Sandon, Alex (Lin) Zhai, Yinghui Wang), 837
Rhodes Scholarships (Zachary M. Frankel, William J. Zeng,
Esther O. Uduehi, Prerna Nadathur), 322
Rolf Schock Prizes, (Michael Aschbacher, Hilary Putnam),
835
Rollo Davidson Prizes, 2011 (Christophe Garban, Gábor
Pete), 837
Royal Society of Canada Elections (Richard Cleve, Ian
Goulden, David Thomson, David Cox), 69
Royal Society of London Elections (Béla Bollobás, Mikhail
Gromov, Steffen Lauritzen, James McKernan, Simon
Tavaré), 1133
Rubio de Francia Prize, 2010, (Álvaro Pelayo), 836
Sacks Prize, 2010 (Uri Andrews), 613
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Salem Prize, 2010 (Nalini Anantharaman), 613
Satter Prize, 2011 (Amie Wilkinson), 601
Shaw Prize (Demetrios Christodoulou, Richard S. Hamilton), 1293
SIAM Fellows, 2011 (Mark J. Ablowitz, Kendall E. Atkinson,
Claude W. Bardos, John T. Betts, Charles R. Doering,
Jim Douglas Jr., Alan S. Edelman, Charbel Farhat, JeanPierre Fouque, Alan M. Frieze, Kenneth M. Golden,
Thomas A. Grandine, William D. Gropp, Philip Holmes,
Ilse C. F. Ipse, Christopher K. R. T. Jones, David E. Keyes,
Suzanne M. Lenhart, John G. Lewis, Olvi L. Mangasarian, Bernard J. Matkowsky, James McKenna, Volker L.
Mehrmann, Boris Mordukhovich, K. W. (Bill) Morton,
Ricardo H. Nochetto, Beresford N. Parlett, Ahmed H.
Sameh, Robert D. Skeel, Craig A. Tracy, Stephen J.
Wright, Jinchao Xu, Ya-xiang Yu), 839
SIAM Prizes, 2011 (AWM-SIAM Sonia Kovalevsky Lecturer—
Susanne C. Brenner; John von Neumann Lecturer—Ingrid Daubechies; Ralph E. Kleinman Prize—Gunther
Uhlmann; SIAM Prize for Distinguished Service to the
Profession—David E. Keyes; SIAM Outstanding Paper
Prizes—Justin Brickell, Inderjit Dhillon, Survit Sra, Joel
A. Tropp, Constantinos Daskalakis, Paul W. Goldberg,
Christos H. Papadimitriou, Iftach Haitner, Minh-Huyen
Nguyen, Shien Jin Ong, Omer Reingold, Salil Vadhan;
SIAM/ACM Prize in Computational Science and Engineering—J. Tinsley Oden; Peter Henrici Prize—Bjorn
Engquist; SIAM Awards in the Mathematical Contest
in Modeling—Tsinghua University, Harvey Mudd College; SIAM Student Paper Prizes—Necdet Serhat Aybat,
Sungwoo Park, Xiangxiong Zhang), 1300
Siemens Competition in Math, Science and Technology,
2010 (Benjamin Clark, Allen Yuan, Jeffrey Shen, Youkow
Homma, Lyndon Ji, James Pinkerton, Rafael Setra, Sitan
(Stan) Chen, Tianqi (Tim) Wu), 477
Sloan Research Fellowships, 2011 (Silas D. Alben, Maria
Cameron, Sabin Cautis, Carina P. Curto, Laurent Demanet, Volker Elling, Mikhail Ershov, Toby S. Gee, Philip T.
Gressman, Matthew Hedden, Michael A. Hill, Roman
Holowinsky, Aaron D. Lauda, Xiaoqing Li, Dragos Oprea,
Grigoris Paouris, Per-Olof Person, Jessica S. Purcell, Robert M. Strain, Ignacio Uriarte-Tuero, Dapeng Zhan), 836
Steele Prizes, 2011 (Henryk Iwaniec, Ingrid Daubechies,
John W. Milnor), 593
Stefan Bergman Prize, 2009 (Ngaiming Mok, Duong H.
Phong), 612
Trjitzinsky Memorial Awards, 2010 (California State University, University of Cincinnati, Emory University, Kansas State University, University of Oklahoma, Rochester
Institute of Technology, York College), 72
Turing Award, 2010 (Leslie G. Valiant), 833
TWAS Prize in Mathematics, 2010 (Manindra Agrawal and
Carlos Gustavo Tamm de Araujo Moreira), 321
USA Mathematical Olympiad, 2011 (Wenyu Cao, Zijing Gao,
Benjamin Gunby, Xiaoyu He, Ravi Jagadeesan, Yong
Wook Kwon, Mitchell Lee, Ray Li, Evan O’Dorney, Mark
Sellke, David Yang, Shijie (Joy) Zheng), 968
von Kaven Award, (Christian Sevenheck), 1597
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Prizewinners
Ablowitz, Mark J. (2011 SIAM Fellow), 839
Abrams, Aaron (MAA Lester R. Ford Award), 1464
Abrams, Gene (MAA Carl B. Allendoerfer Award), 1464
Agrawal, Manindra (2010 TWAS Prize), 321
Akakis, Mihalis Yann (National Academy of Engineering
Elections), 729
Alben, Silas D. (2011 Sloan Research Fellow), 836
Anantharaman, Nalini (2010 Salem Prize), 613
Andrews, Uri (2010 Sacks Prize), 613
Arnold, Douglas N. (2011 AAAS Fellow), 613
Aschbacher, Michael (Rolf Schock Prize), 835
Asmussen, S/
oren (2010 John von Neumann Theory Prize),
837
Atkinson, Kendall E. (2011 SIAM Fellow), 839
Aybat, Necdet Serhat (SIAM Student Paper Prize), 1301
Baker, Ryan Thomas (2011 AMS Menger Award), 1133
Ball, Thomas (2011 CAV Award), 1597
Banks, H. T. (2011 AAAS Fellow), 613
Bardos, Claude W. (2011 SIAM Fellow), 839
Bauerle, Matthew Russel (2011 ISEF Mathematical Sciences
Awards), 1132
Bennett, Chris D. (MAA Carl B. Allendoerfer Award), 1464
Bennett, Jonathan (LMS Whitehead Prize), 1301
Benoist, Yves (2011 Clay Research Awards), 835
Betts, John T. (2011 SIAM Fellow), 839
Berger, Marsha (AAAS Member), 969
Bolbachan, Vasily Sergeevich (2011 AMS Menger Award),
1133
Bollobás, Béla (Royal Society of London Elections), 1133
Borisov, Alexander (MAA Lester R. Ford Award), 1464
Bourgain, Jean (NAS Election), 969
Brenner, Susanne (2011 AWM-SIAM Kovalevsky Lectureship), 836; 1300
Brenton, Lawrence (MAA Trevor Evans Award), 1464
Brézin, Edouard (2011 Dirac Medal), 1465
Brickell, Justin (SIAM Outstanding Paper Prize), 1300
Burkholder, Donald (2011 AAAS Fellow), 613
Butcher, John (Jones Medal), 728, 966
Cahn, John W. (2011 Kyoto Prize), 1131
Cameron, Maria (2011 Sloan Research Fellow), 836
Campbell, Patricia (AWM Louise Hay Award), 711
Candès, Emmanuel J. (ICIAM Collatz Prize), 68, 1300
Cardy, John (2011 Dirac Medal), 1465
Carlson, James (2011 AAAS Fellow), 613
Cautis, Sabin (2011 Sloan Research Fellow), 836
Chang, Ping-Tung (CASE/Carnegie Foundation for the
Advancement of Teaching Professor of the Year), 322
Chen, Rebecca (2011 AMS Menger Award), 1133
Chorin, Alexandre J. (ICIAM Lagrange Prize), 68, 1300
Christodoulou, Demetrios (2011 Shaw Prize), 1293
Clarke, Edmund M. (AAAS Member), 969
Cleve, Richard (Royal Society of Canada Elections), 69
Coates, Thomas (Philip Leverhulme Prize), 477
Conger, Mark A. (MAA Lester R. Ford Award), 1464
Cook, William J. (National Academy of Engineering Elections), 729
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Cox, David (Royal Society of Canada Elections), 69
Crans, Alissa S. (MAA Merten M. Hasse Prize), 1464; (MAA
Henry L. Alder Awards for Distinguished Teaching by
a Beginning College or University Mathematics Faculty
Member), 1464
Curto, Carina P. (2011 Sloan Research Fellow), 836
Curto, Raúl E. (2011 AAAS Fellow), 613
Daskalakis, Constantinos (SIAM Outstanding Paper Prize),
1300
Dastidar, Manosij G. (2011 AMS Menger Award), 1133
Daubechies, Ingrid (2011 Steele Prize), 593; (2011 Benjamin Franklin Medal), 967; (SIAM Prize—John von Neumann Lecturer), 1300; (2011 Jack S. Kilby Medal), 1464
Davies, E. Brian (LMS Pólya Prize), 1301
De Bie, Hendrik (ICCA Clifford Prize), 1299
Demanet, Laurent (2011 Sloan Research Fellow), 836
Demmel, James W. (NAS Election), 969
Deng, Yu (Putnam Prize), 837
DeVries, Melanie (2011 AMS Mass Media Fellow), 843
Dhillon, Inderjit (SIAM Outstanding Paper Prize), 1300
Dickinson, Mark (MAA Lester R. Ford Award), 1464
Dillon, Joshua (Marshall Sherfield Fellowship), 477
Doering, Charles R. (2011 SIAM Fellow), 839
Douglas Jr., Jim (2011 SIAM Fellow), 839
Edelman, Alan S. (2011 SIAM Fellow), 839
Eichorn, Sarah (MAA Henry L. Alder Awards for Distinguished Teaching by a Beginning College or University
Mathematics Faculty Member), 1464
Eisenbaum, Nathalie (2011 Itô Prize), 1464
Eisenbrand, Friedrich (2011 Humboldt Professorship), 836
Eskin, Alex (AAAS Member), 969
Elling, Volker (2011 Sloan Research Fellow), 836
Engquist, Bjorn (SIAM/ETH Peter Henrici Prize), 1301
Ershov, Mikhail (2011 Sloan Research Fellow), 836
Falacci, Nicolas (2011 JPBM Communications Award), 706
Farhat, Charbel (2011 SIAM Fellow), 839
Fiore, Thomas M. (MAA Merten M. Hasse Prize), 1464
Flapan, Erica (MAA Haimo Award for Teaching), 708
Fouque, Jean-Pierre (2011 SIAM Fellow), 839
Frankel, Zachary M. (Rhodes Scholarship), 322
Frieze, Alan M. (2011 SIAM Fellow), 839
Gabai, David (NAS Election), 969
Gallian, Joseph (MAA Gung and Hu Award for Distinguished Service), 708; (MAA Certificate of Meritorious
Service), 710
Garban, Christophe (2011 Rollo Davidson Prize), 837
Garibaldi, Skip (MAA Lester R. Ford Award), 1464
Gates, Sylvester James Jr. (AAAS Member), 969
Gee, Toby S. (2011 Sloan Research Fellow), 836
Geman, Stuart (NAS Election), 969
Geschwind, Kate Alexandra (2011 AMS Menger Award),
1133
Getz, Jayce (2011 Balaguer Prize, 2011), 836
Glynn, Peter (2010 John von Neumann Theory Prize), 837
Goldberg, Paul W. (SIAM Outstanding Paper Prize), 1300
Golden, Kenneth M. (2011 SIAM Fellow), 839
Gong, Sherry, (AWM 2011 Shafer Prize), 711
Goresky, Mark (2011 Balaguer Prize, 2011), 836
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Gorodnik, Alexander (LMS Whitehead Prize), 1301
Goulden, Ian (Royal Society of Canada Elections), 69
Gowers, Timothy (MAA Euler Book Prize), 710
Grandine, Thomas A. (2011 SIAM Fellow), 839
Greenberg, Marvin Jay (MAA Lester R. Ford Award), 1464
Gressman, Philip T. (2011 Sloan Research Fellow), 836
Groetsch, Charles W. (2011 AAAS Fellow), 613
Gromov, Mikhail (Royal Society of London Elections), 1133
Gropp, William D. (2011 SIAM Fellow), 839
Gualtieri, Marco (Lichnerowicz Prize), 476
Hacon, Christopher (National Lincean Academy Feltrinelli
Prize), 1299
Haitner, Iftach (SIAM Outstanding Paper Prize), 1300
Hall, Peter (Australian Mathematical Society Prize), 69
Hagood, John (MAA Certificate of Meritorious Service), 710
Hamilton, Richard S. (2011 Shaw Prize), 1293
Harris, Joseph (NAS Election), 969
Harvey Mudd College (SIAM Mathematical Contest in
Modeling), 1301
Håstad, Johan T. (Gödel Prize), 1131
Hastings, Stuart (MAA Lester R. Ford Award), 1464
Hedden, Matthew (2011 Sloan Research Fellow), 836
Helfgott, Harald (2011 Adams Prize), 966
Engquist, Bjorn (SIAM/Peter Henrici Prize), 1301
Heuton, Cheryl (2011 JPBM Communications Award), 706
Hibbard, Allen (MAA Certificate of Meritorious Service),
710
Hill, Michael A. (2011 Sloan Research Fellow), 836
Hodge, Jonathan K. (MAA George Pólya Award), 1464
Holmes, Philip (2011 SIAM Fellow), 839
Holowinsky, Roman (2011 Sloan Research Fellow), 836
Hou, Thomas Y. (AAAS Member), 969
Howald, Jason (MAA Lester R. Ford Award), 1464
Hoyles, Celia (2010 Royal Society Kavli Education Medal),
1299
Hughes, Rhonda (AWM M. Gweneth Humphreys Award for
Mentorship of Undergraduate Women in Mathematics,
712)
Hyman, James (Mac) (2011 AAAS Fellow), 613
Ipse, Ilse C. F. (2011 SIAM Fellow), 839
Iwaniec, Henryk (2011 Steele Prize), 593
Jones, Christopher K. R. T. (2011 SIAM Fellow), 839
Jordan, Michael I. (AAAS Member), 969
Jungic, Veselin (2011 PIMS Education Prize), 839
Kacewicz, Boleslaw Z. (2010 Information-Based Complexity Prize), 967
Kamnitzer, Joel (2011 Aisenstadt Prize), 321
Kanade, Takeo (2010 ACM Allen Newell Award), 967
Kannan, Ravi (2011 Knuth Prize), 968
Kaspi, Haya (2011 Itô Prize), 1464
Kato, Kazuya (AAAS Member), 969
Keyes, David E. (2011 SIAM Fellow), 839; (SIAM Prize for
Distinguished Service to the Profession), 1300
Khare, Chandrashekhar (2011 Cole Prize in Number
Theory), 610
Kleinberg, Jon M. (NAS Election), 969
Klotz, Eugene A. (NCTM Lifetime Achievement Awards),
969
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Koller, Daphne (National Academy of Engineering Elections), 729
Kolyshev, Georgiy Vladimirovich (2011 AMS Menger
Award), 1133
Kraft, Benjamin Jerome (2011 AMS Menger Award), 1133
Kronheimer, Peter (2011 Doob Prize), 606
Krulik, Stephen (NCTM Lifetime Achievement Awards), 969
Kutzko, Philip C. (2011 AAAS Fellow), 613
Lamport, Leslie (NAS Election), 969
Lamzouri, Youness (2011 CMS Doctoral Prize), 1597
Lapidus, Michel (Anassilaos Prize), 967
Lauda, Aaron D. (2011 Sloan Research Fellow), 836
Lauritzen, Steffen (Royal Society of London Elections),
1133
Lawrence, Brian R. (Putnam Prize), 837
Lee, Seok Hyeong (Putnam Prize), 837
Lenhart, Suzanne M. (2011 SIAM Fellow), 839
Lewis, John G. (2011 SIAM Fellow), 839
Lewis, Mark (2011 CRM-Fields-PIMS Prize), 476
Li, Jonathan F. (2011 AMS Menger Award), 1133
Li, Xiaoqing (2011 Sloan Research Fellow), 836
Lovric, Miroslav (CMS Adrien Pouliot Award), 1301
Lungu, Edward (ICIAM Su Buchin Prize), 68, 1300
Luo, Zhi-Quan (2011 SIAM Fellow), 839
Malkevitch, Joseph (MAA Certificate of Meritorious Service), 710
Mancilla, Jose H. Blanchet (PECASE Award), 321
Mangasarian, Olvi L. (2011 SIAM Fellow), 839
Manin, Yuri (Bolyai Prize), 321
Marshall, Emily (MAA George Pólya Award), 1464
Martin, John (MAA George Pólya Award), 1464
Matkowsky, Bernard J. (2011 SIAM Fellow), 839
Mazzucato, Anna (2011 Ruth I. Michler Memorial Prize),
728
McKenna, James (2011 SIAM Fellow), 839
McKernan, James (Royal Society of London Elections), 1133
McLean, Angela (Royal Society Gabor Medal), 1299
McLeod, J. Bryce (LMS Naylor Prize and Lectureship in Applied Mathematics), 1301
McMullen, Curtis T. (Humboldt Research Award), 1132
McNulty, Jenny (Certificate of Meritorious Service), 710
Mehrmann, Volker L. (2011 SIAM Fellow), 839
Mellor, Blake (MAA Carl B. Allendoerfer Award), 1464
Milnor, John W. (2011 Steele Prize), 593; (2011 Abel Prize),
831
Minwalla, Shiraz (2010 ICTP Prize), 476
Mok, Ngaiming (2009 Stefan Bergman Prize), 612
Monks, Keenan (2011 Intel Science Talent Search Winner),
837
Monks, Maria (2011 Morgan Prize), 599
Montalban, Antonio (Packard Fellowship), 477
Moore, Gregory W. (AAAS Member), 969
Mordukhovich, Boris (2011 SIAM Fellow), 839
Moreira, Carlos Gustavo Tamm de Araujo (2010 TWAS
Prize), 321
Morton, K. W. (Bill) (2011 SIAM Fellow), 839
Mrowka, Tomasz (2011 Doob Prize), 606
Nadathur, Prerna (Rhodes Scholarship), 322
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Naor, Assaf (2011 Bôcher Prize,), 603
Nguyen, Minh-Huyen (SIAM Outstanding Paper Prize), 1300
Niethammer, Barbara (LMS Whitehead Prize), 1301
Nochetto, Ricardo H. (2011 SIAM Fellow), 839
North Carolina State University Dept. of Mathematics
(2011 Mathematics Programs That Make a Difference),
713
Oberman, Adam (Monroe H. Martin Prize), 967
O’Brien, Timothy (2011–2012 Jefferson Science Fellow),
1465
Oden, J. Tinsley (SIAM/ACM Prize in Computational Science and Engineering), 1300
O’Dorney, Evan (2011 Intel Science Talent Search Winner),
837
Ong, Shien Jin (SIAM Outstanding Paper Prize), 1300
Oprea, Dragos (2011 Sloan Research Fellow), 836
Palis, Jacob (Balzan Prize), 66
Paouris, Grigoris (2011 Sloan Research Fellow), 836
Papadimitriou, Christos H. (SIAM Outstanding Paper Prize),
1300
Park, Sungwoo (SIAM Student Paper Prize), 1301
Parish, John Tilla IV (2011 AMS Menger Award), 1133
Parlett, Beresford N. (2011 SIAM Fellow), 839
Paterson, Mike (MAA David P. Robbins Prize), 710
Patterson, Geoff (MAA George Pólya Award), 1464
Pelayo, Álvaro (2010 Rubio de Francia Prize), 836
Peres, Yuval (MAA David P. Robbins Prize), 710
Persson, Per-Olof (2011 Sloan Research Fellow), 836
Pete, Gábor (2011 Rollo Davidson Prize), 837
Phong, Duong H. (2009 Stefan Bergman Prize), 612
Pila, Jonathan (2011 Clay Research Awards), 835; (LMS
Senior Whitehead Prize), 1301
Politis, Dimitris N. (2011 Guggenheim Fellow), 839
Polterovich, Iosif (CMS Coxeter-James Prize), 728
Poonen, Bjorn (MAA Chauvenet Prize), 709; (2011 Guggenheim Fellow), 839
Porter, Gerald (MAA Certificate of Meritorious Service), 710
Prabhu, Anirudh (2011 AMS Menger Award), 1133
Purcell, Jessica S. (2011 Sloan Research Fellow), 836
Pushnitski, Alexander (LMS Whitehead Prize), 1301
Putnam, Hilary (Rolf Schock Prize), 835
Quint, Jean-Franc,ois (2011 Clay Research Awards), 835
Rajamani, Sriram (2011 CAV Award), 1597
Reingold, Omer (SIAM Outstanding Paper Prize), 1300
Rhea, Karen (MAA Haimo Award for Teaching), 708
Rokhlin, Vladimir (ICIAM Maxwell Prize), 68, 1300
Rudolf, Daniel (2010 Information-Based (IBC) Young Researcher Award, 323
Saad, Yousef (2011 AAAS Fellow), 613
Saint-Aubin, Yvan (CMS Excellence in Teaching Award),
1301
Sameh, Ahmed H. (2011 SIAM Fellow), 839
Saloff-Coste, Laurent (AAAS Member), 969
Sanders, Tom (2011 Adams Prize), 966
Sargent, Thomas J. (2011 CME/MSRI Prize), 1597
Satyendra, Ramon (MAA Merten M. Hasse Prize), 1464
Sandon, Colin P. (Putnam Prize), 837
Scholze, Peter (2011 Clay Research Fellowship), 728
DECEMBER 2011

NOTICES

Schröder, Peter (2011 Humboldt Professorship), 836
Sejnowski, Terrence J. (National Academy of Engineering
Elections), 729
Sethian, James A. (ICIAM Pioneer Prize), 68, 1300
Sevenheck, Christian (von Kaven Prize, DFG, German Research Foundation), 1597
Shanahan, Patrick D. (MAA Carl B. Allendoerfer Award),
1464
Shi, Yuguang (ICTP/Ramanujan Prize), 1132
Shor, Peter (AAAS Member), 969
Skeel, Robert D. (2011 SIAM Fellow), 839
Sklar, Jessica K. (MAA Carl B. Allendoerfer Award), 1464
Smith College Center for Women in Mathematics (2011
Mathematics Programs That Make a Difference), 713
Smith, James T. (MAA Lester R. Ford Award), 1464
Smith-Miles, Kate (Australian Mathematical Society Prize),
69
Spohn, Herbert (2011 Eisenbud Prize), 608; (Heineman
Prize), 728
Sra, Suvrit (SIAM Outstanding Paper Prize), 1300
Stankova, Zvezdelina (MAA Haimo Award for Teaching),
708
Stephenson, Kenneth (2011 AAAS Fellow), 613
Strain, Robert M. (2011 Sloan Research Fellow), 836
Strominger, Andrew (NAS Election), 969
Su, Tzu-Hsuan (2011 AMS Menger Award), 1133
Tang, Xiang (Lichnerowicz Prize), 476
Tarokh, Vahid (2011 Guggenheim Fellow), 839
Tavaré, Simon (Royal Society of London Elections), 1133
Thomson, David (Royal Society of Canada Elections), 69
Thorup, Mikkel (MAA David P. Robbins Prize), 710
Toms, Andrew S. (2011–2012 AMS Centennial Fellow), 835;
(CMS 2010 G. de B. Robinson Award), 1302
Tracy, Craig A. (2011 SIAM Fellow), 839
Tropp, Joel A. (Monroe H. Martin Prize), 967; (SIAM Outstanding Paper Prize), 1300
Tsinghua University (SIAM Mathematical Contest in Modeling), 1301
Tuy, Hoang (2011 International Society of Global Optimization Constantin Carathéodory Prize), 1597
Uduehi, Esther O. (Rhodes Scholarship), 322
University of Arizona Math Center (2011 Award for an
Examplary Program or Achievement in a Mathematics
Department), 716
Uhlmann, Gunther (2011 Bôcher Prize), 603; (SIAM Prize—
Ralph E. Kleinman Prize), 1300
Uriarte-Tuero, Ignacio (2011 Sloan Research Fellow), 836
Vadhan, Salil (SIAM Outstanding Paper Prize), 1300
Valiant, Leslie G. (2010 Turing Award), 833
Vandervelde, Sam (MAA Henry L. Alder Awards for Distinguished Teaching by a Beginning College or University
Mathematics Faculty Member), 1464
Vazirani, Vijay (2011 Guggenheim Fellow), 839
Vogan, David (2011 Conant Prize), 597
Wang, Yinghui (Elizabeth Lowell Putnam Prize), 837
Wehrheim, Katrin (PECASE Award), 321
Wellner, Jon A. (Humboldt Research Award), 1132
Wigderson, Avi (AAAS Member), 969
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Theory), 610
Winter, Wilhelm (CMS 2010 G. de B. Robinson Award), 1301
Woodrow, Robert (CMS Graham Wright Award for Distinguished Service), 1301
Wright, Stephen J. (2011 SIAM Fellow), 839
Xu, Jinchao (2011 SIAM Fellow), 839
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843
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2012 Joint Mathematics Meetings Advance Registration/Housing Form
Name
(please write name as you would like it to appear on your badge)

Mailing Address

Telephone

Fax:

In case of emergency (for you) at the meeting, call: Day #

Evening #:

E-mail Address
Acknowledgment of this registration and any hotel reservations will be sent to the e-mail address given here, unless you check this box: Send by U.S. Mail
Affiliation for badge

Nonmathematician guest badge name:

(company/university)

(Note fee of US$15)

I DO NOT want my program and badge to be mailed to me on 12/12/11. (Materials will be mailed to the address listed above unless
you check this box.)

Registration Fees

Payment

Membership ✓ all that apply. First row is eligible to register as a JMM member.
RAMS
RMAA
RASL
RCMS
RSIAM
RASA
RAWM
RNAM
RYMN
Joint Meetings
by Dec 15
RMember AMS, MAA, ASL, CMS, SIAM
US$ 228
RNonmember
US$ 356
RGraduate Student (Member of AMS or MAA) US$ 50
RGraduate Student (Nonmember)
US$ 78
RUndergraduate Student
US$ 50
RHigh School Student
US$ 5
RUnemployed
US$ 50
RTemporarily Employed
US$ 185
RDeveloping Countries Special Rate
US$ 50
REmeritus Member of AMS or MAA
US$ 50
RHigh School Teacher
US$ 50
RLibrarian
US$ 50
RPress
US$ 0
RNonmathematician Guest
US$ 15

at mtg Subtotal
US$ 300
US$ 462
US$ 60
US$ 88
US$ 60
US$ 10
US$ 60
US$ 214
US$ 60
US$ 60
US$ 60
US$ 60
US$ 0
US$ 15
$
AMS Short Course 1: Random Fields and Random Geometry(1/2–1/3)
RMember of AMS or MAA
US$ 102
US$ 136
RNonmember
US$ 145
US$ 175
RStudent, Unemployed, Emeritus
US$ 50
US$ 71
$
AMS Short Course 2: Computing with Elliptic Curves Using Sage (1/2–1/3)
RMember of AMS or MAA
US$ 102
US$ 136
RNonmember
US$ 145
US$ 175
RStudent, Unemployed, Emeritus
US$ 50
US$ 71
$
MAA Short Course: Discrete and Computational Geometry (1/2–1/3)
RMember of MAA or AMS
US$ 153
US$ 163
RNonmember
US$ 204
US$ 214
RStudent, Unemployed, Emeritus
US$ 77
US$ 87
$
MAA Minicourses (see listing in text)
I would like to attend: ROne Minicourse RTwo Minicourses
Please enroll me in MAA Minicourse(s)
#______ and/or #______
In order of preference, my alternatives are: #______ and/or #______
Price: US$77 for each minicourse.
(For more than 2 minicourses call or email the MMSB.)
$
Graduate School Fair
R Graduate Program Table

US$ 65

$

Hotel Deposit (only if paying by check)

$

Total Amount To Be Paid
$
(Note: A US$5 processing fee will be charged for each returned check or
invalid credit card. Debit cards cannot be accepted.)
Method of Payment
RCheck. Make checks payable to the AMS. Checks drawn on foreign banks
must be in equivalent foreign currency at current exchange rates. For all check
payments, please keep a copy of this form for your records.
RCredit Card. All major credit cards accepted. For your security, we do not
accept credit card numbers by postal mail, e-mail or fax. If the MMSB receives
your registration form by fax or postal mail, we will contact you at the phone
number provided on this form. For questions, contact the MMSB at
mmsb@ams.org.
Signature:
RPurchase Order #

(please enclose copy)

Other Information
Mathematical Reviews field of interest #
How did you hear about this meeting? Check one:
RColleague(s)

RInternet

RNotices

RFocus

ROther _________

RThis is my first Joint Mathematics Meetings.
RI am a mathematics department chair.
RFor planning purposes for the MAA Two-year College Reception, please
check if you are a faculty member at a two-year college.
RI would like to receive promotions for future JMM meetings.
RPlease do not include my name on any promotional mailing lists.
RPlease ✓ this box if you have a disability requiring special services.

Mailing Address/Contact:
Mathematics Meetings Service Bureau (MMSB)
P. O. Box 6887
Providence, RI 02940-6887 Fax: 401-455-4004; E-mail: mmsb@ams.org
Telephone: 401-455-4143 or 1-800-321-4267 x4143 or x4144

US$ 65
$

Employment Center Please go to http://www.ams.org/emp-reg to register.

For further information, contact Steve Ferrucci at emp-info@ams.org.
Events with Tickets
RGraduate Student/First Time Attendee Reception (1/4) (no charge)
MER/IME Banquet (1/5) US$ 60 # ___Chicken #___Fish #___Kosher #___Vegan
NAM Banquet (1/6) US$ 58 #___Chicken #___Fish #___Kosher #___Vegan
AMS Banquet (1/7) US$ 58 #___Chicken #___Fish #___Kosher #___Vegan
Reception for Tina Straley (1/6) US$ 28 #___tickets
(Additional fees may apply for Kosher meals.)
$
Total for Registrations and Events

Registration & Event Total (total from column on left)

$

Deadlines
To be eligible for the complimentary room drawing:
For housing reservations, badges/programs mailed:
For housing changes/cancellations through MMSB:
For advance registration for the Joint Meetings, short
courses, minicourses, and tickets:

Nov. 4, 2011
Nov. 18, 2011
Dec. 6, 2011

For 50% refund on banquets, cancel by:

Dec. 27, 2011*

For 50% refund on advance registration, minicourses &
short courses, cancel by:

Dec. 30, 2011*

Dec. 15, 2011

*no refunds after this date

Registration for the Joint Meetings is not required for the short courses but
it is required for the minicourses and the Employment Center.

Student Rate

Regular Rate
US$ 112

US$ 122

US$ 114

US$ 124

US$ 119

US$ 129

US$ 129

US$ 149

US$ 149

US$ 159

US$ 149

US$ 159

US$ 112

US$ 122

US$ 114

US$ 124

US$ 119

US$ 129

US$ 129

US$ 149

US$ 149

US$ 159

US$ 149

US$ 159

Double
2 beds

N/A

N/A

US$ 144

US $154

US $164

US $174

N/A

US $179

N/A

N/A

US$ 169

US$ 179

Triple
2 beds w/cot

US$ 122*

US$ 132*

US$ 144

US$ 154

N/A

N/A

N/A

US$ 179

US$ 159

US$ 169

US$ 169

US$ 179

Triple - king
or queen w/cot

US$ 132

US$ 142

US$ 174

US$ 184

US$ 159

US$ 169

N/A

US$ 209

US$ 169

US$ 179

US$ 189

US$ 199

Quad
2 beds

N/A

US$ 272

N/A

US$ 424

N/A

US$ 429

N/A

N/A

N/A

US$ 219

N/A

US$ 800

Suites
Starting rates

RI plan to share a room with

, who is making the reservations.

Name of hotel:

RI am a member of a hotel frequent-travel club and would like to receive appropriate credit.

RI will be making my own reservations at a hotel not listed.

RI plan to make a reservation at a later date.

If you are not making a reservation, please check one of the following:

RI live in the area or will be staying privately with family or friends.

The hotel chain and card number are:

N/A

N/A

US$ 174

US$ 184

US$ 184

US$ 194

N/A

US$ 209

N/A

N/A

US$ 189

US$ 199

Quad
2 beds w/cot

Child (give age(s)

E-mail confirmations (no paper) will be sent by all hotels if an e-mail address is provided.

US$ 122

US$ 132

US$ 144

US$ 154

US$ 139

US$ 149

N/A

US$ 179

US$ 159

US$ 169

US$ 169

US$ 179

Triple
2 beds

Departure Date

ROther requests:

physically challenged. My needs are:

RI have disabilities as defined by the ADA that require a sleeping room that is accessible to the

Special Housing Requests:.

US$ 112

US$ 122

US$ 114

US$ 124

US$ 119

US$ 129

US$ 129

US$ 149

US$ 149

US$ 159

US$ 149

US$ 159

Double
1 bed

        

Boston Park Plaza and Towers

Student Rate

Regular Rate

The Colonnade Hotel

Student Rate

Regular Rate

Hilton Back Bay

Student Rate

Regular Rate

Boston Omni Parker House

Student Rate

Regular Rate

Sheraton Boston (Co-headquarters)

Student Rate

Regular Rate

Single

Arrival Date

Date and Time of Departure

RHold with my credit card. For your security, we do not accept credit card numbers by postal mail, e-mail or fax. If the MMSB receives your registration
form by postal mail or fax, we will contact you at the phone number provided on the reverse of this form.

Marriott Copley Place (co-headquarters)

Hotel

       

Order
of choice

Name of Other Room Occupant

Date and Time of Arrival

RDeposit enclosed (see front of form)

Please see the hotel page in the announcement or on the web for detailed information on each hotel. To ensure accurate assignments, please rank hotels in order of preference by writing 1, 2, 3, etc. in the
column on the left and by circling the requested room type and rate. If the rate or the hotel requested is no longer available, you will be assigned a room at the next available comparable rate. Please call
the MMSB for details on suite configurations, sizes, availability, etc. All reservations, including suite reservations, must be made through the MMSB to receive the JMM rates. Reservations made directly
with the hotels before December 14 may be changed to a higher rate. All rates are subject to a 14.45% sales/occupancy tax. Guarantee requirements: First night deposit by check (add to payment
on reverse of form) or a credit card guarantee.

2012 Joint Mathematics Meetings Hotel Reservations – Boston, MA

Meetings and Conferences of the AMS
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: Georgia Benkart, University of WisconsinMadison, Department of Mathematics, 480 Lincoln Drive,
Madison, WI 53706-1388; e-mail: benkart@math.wisc.edu;
telephone: 608-263-4283.

Eastern Section: Steven H. Weintraub, Department of Mathematics, Lehigh University, Bethlehem, PA 18105-3174; e-mail:
steve.weintraub@lehigh.edu; telephone: 610-758-3717.
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.

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/.

October 5–6
October 18–20
November 2–3

Meetings:
2011
November 29–
December 3
2012
January 4–7
March 3–4
March 10–11
March 17–18
March 30–April 1
September 22–23
October 13–14
October 20–21
October 27–28
2013
January 9–12
March 1–3
April 6–7
April 27–28
June 27–30

Port Elizabeth, Republic
of South Africa

p. 1641

Boston, Massachusetts
Annual Meeting
Honolulu, Hawaii
Tampa, Florida
Washington, DC
Lawrence, Kansas
Rochester, New York
New Orleans, Louisiana
Akron, Ohio
Tucson, Arizona

p. 1642

San Diego, California
Annual Meeting
Oxford, Mississippi

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

1642
1645
1646
1646
1647
1648
1648
1648

p. 1649
p. 1649

Chestnut Hill, Massachusetts p. 1649

Ames, Iowa
Alba Iulia, Romania

p. 1649
p. 1650

2014
January 15–18
June 16–19
2015
January 10–13

Louisville, Kentucky
St. Louis, Missouri
Riverside, California

p. 1650
p. 1650
p. 1650

Baltimore, Maryland
Annual Meeting
Tel Aviv, Israel

p. 1650
p. 1650

June 11–14

San Antonio, Texas
Annual Meeting
Porto, Portugal

p. 1651
p. 1651

2016
January 6–9

Seattle, Washington

p. 1651

2017
January 4–7

Atlanta, Georgia

p. 1651

Important Information Regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to
page 100 in the January 2011 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.)
February 16–20, 2012: AAAS Meeting in Vancouver, British Columbia, Canada( please see www.aaas.org/meetings for
more information.)
March 11–14, 2012: Fourth International Conference on Mathematical Sciences, United Arab Emirates (held in cooperation with the AMS). Please see http://icm.uaeu.ac.ae/ for more information.

June 10–June 30, 2012: MRC Research Communities, Snowbird, Utah. (Please see http://www.ams.org/amsmtgs/
mrc.html for more information.)
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M AT H E M AT I C S T I T L E S
Third Edition

The Geometry of Physics
An Introduction

Theodore Frankel
$65.00: Pb: 978-1-107-60260-1: 768 pp.

from

CAMBRIDGE!

Introduction to Compact
Riemann Surfaces and
Dessins d’Enfants
Ernesto Girondo
and Gabino González-Diez
London Mathematical Society
Student Texts
$115.00: Hb: 978-0-521-51963-2: 275 pp.
$39.99: Pb: 978-0-521-74022-7

Ergodic
Control of Diffusion Processes

The Archimedes Palimpsest
Edited by Reviel Netz,
William Noel, Nigel Wilson,
and Natalie Tchernetska

Ari Arapostathis, Vivek S. Borkar,
and Mrinal K. Ghosh
Encyclopedia of Mathematics and its
Applications

The Archimedes Palimpsest Publications
Volume 1: Catalogue and Commentary

$115.00: Hb: 978-0-521-76840-5: 335 pp.

$140.00: Hb: 978-1-107-01457-2: 344 pp.

Volume 2: Images and Transcriptions
$140.00: Hb: 978-1-107-01437-4: 352 pp.
$215.00: 2 Hb Books: 978-1-107-01684-2:
700 pp.

Second Edition

Geometry
Proofs and Computations
Helmut Schwichtenberg
and Stanley S. Wainer

David A. Brannan,
Matthew F. Esplen,
and Jeremy J. Gray
$55.00: Pb: 978-1-107-64783-1: 540 pp.

Perspectives in Logic
$90.00: Hb: 978-0-521-51769-0: 475 pp.

Jordan Structures
in Geometry and Analysis
Cho-Ho Chu
Cambridge Tracts in Mathematics
$80.00: Hb: 978-1-107-01617-0: 300 pp.

A Physical Introduction
to Suspension Dynamics
Élisabeth Guazzelli
and Jeffrey F. Morris
Illustrated by Sylvie Pic

Cambridge Texts in Applied Mathematics
$85.00: Hb: 978-0-521-19319-1: 256 pp.
$40.00: Pb: 978-0-521-14927-3

The Mathematics of
Signal Processing
Steven B. Damelin
and Willard Miller, Jr.
Cambridge Texts in
Applied Mathematics

Prices subject to change.

$135.00: Hb: 978-1-107-01322-3: 456 pp.
$65.00: Pb: 978-1-107-60104-8

www.cambridge.org/us/mathematics
800.872.7423

Support
mathematical

You can

research and scholarship
with your 2011 gift to the AMS

Give online at
www.ams.org/ams-donations
Or contact the Development Office
Phone: 401-455-4111
Email: development@ams.org

Make your gift count in 2011!
Give to the AMS today.

Thank You
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Graduate Studies in Mathematics,
Volume 130; 2011; 164 pages; Hardcover;
ISBN: 978-0-8218-7287-1; List US$53; AMS
members US$42.40; Order code GSM/130

Early Days in Complex
Dynamics
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in one variable during 1906–
1942

Hisham Sati, University of
Pittsburgh, PA, and Urs Schreiber,
Utrecht University, The Netherlands,
Editors

of the American Mathematical Society
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Peter Hilton:
Codebreaker and
Mathematician
(1923–2010)

The Combinatorial
Revolution in Knot
Theory

Proceedings of Symposia in Pure
Mathematics, Volume 83; 2011; approximately 357 pages; Hardcover; ISBN: 9780-8218-5195-1; List US$95; AMS members
US$76; Order code PSPUM/83
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Crystals, and Ice

A Moscow Math Circle
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Sergey Dorichenko, Moscow Schools
57 and 179, Russia, and Kvant
Magazine, Moscow, Russia

Honolulu Meeting
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Sciences Research Institute (MSRI).
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MSRI Mathematical Circles Library,
Volume 8; 2012; approximately 334 pages;
Softcover; ISBN: 978-0-8218-6874-4; List
US$49; AMS members US$39.20; Order
code MCL/8

Co-published with the London Mathematical Society beginning
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