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The feature articles for August form an eclectic and fas-
cinating group. We have an article about the focus of the 
new Mathematical Biosciences Institute in Columbus, Ohio, 
from its founding director. And we have an article about 
mathematics and art from a prominent sculptor who is 
also a Ph.D. mathematician (with a fairly famous theorem 
to his name). Finally, there is a tribute to one of the giants 
of twentieth-century mathematics.

—Steven G. Krantz

Editor
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and use the assigned problems as models for the exams;
f) give practice exams that are similar to the actual exams. 
(Does this sound familiar?) I point out that the preceding 
is somewhat antithetical to the ideals of education in 
college; the Hopkins Freshman Planner (p. 7) contains a 
formulation. My own: the student is to 1) gain the ability 
to use what has been learned in new situations; 2) accept 
that most of the learning takes place outside of class. 
Thus the student is responsible for learning the material.

I think that the instructor’s main responsibility is to 
promote actual learning. (I still have ideals.) The former 
JHU president once asserted that there is too much empha-
sis on teaching and not enough on learning. The surveys 
cannot provide reliable information about how much the 
students learn. They just reflect student impressions of 
us as teachers.

The surveys are slanted, asking students to judge the 
instructor with students’ models of education, e.g., (a)–(f) 
above, as paradigm.1 Student performance is largely in-
dependent of instructors’ ratings under such a model. 
If following it does not improve learning, why are we so 
beholden to the model? Is it now a crime to make students 
learn some easier things largely on their own, so as to 
increase self-reliance and the level of learning? It’s okay if 
you rate well! Would it be okay if we succeed? We mustn’t  
disappoint our “clients” in the sciences and engineering, 
who want ideal #1 upheld.

These are times when inadequate learning of mathemat-
ics is widespread. Possible misuse of the survey outcomes, 
as assessment of our effectiveness in education, encour-
ages us to demote the importance of the ideals, to seek 
short-term profits in the form of good ratings.2 Ask your 
untenured colleagues. From one of mine, a postdoc, “It is 
fine for you to teach for the mathematics; I have to teach 
for the evaluations.’’

In sum, the way the surveys (may) get used pushes us 
to dumb down our courses. This idea is neither novel nor 
mine. The surveys cannot assess the most fundamental 
aspect of a course, namely learning. Thus, whenever they 
bear the name “Course Evaluation”, the surveys carry the 
fraudulent claim of evaluating the course.

P.S. True course evaluation is very difficult, I admit.
The reader is invited to look through

http://www.math.jhu.edu/~sz/Education/
Orient/

—Steven Zucker
Johns Hopkins University
zucker@math.jhu.edu

Evaluation of Our 
Courses
 Were I to ask you whether your college or university has 
course evaluation, you would likely say, “Of course we do!” 
I might come back with “Of course, you don’t!” How could 
we have opposite responses to the same simple question? 
How can students say such opposite things about the same 
instructor in the end-of-semester surveys? So often, it’s a 
difference of expectations. My expectation is that course 
evaluation should evaluate all important aspects of the 
course. But the surveys cannot do that.

Originally, the surveys were devised by students to give 
feedback to instructors. Later, the results were often pub-
lished in a campus magazine. That’s okay. (Admittedly, the 
course guide was commonly used to locate easy courses 
and ones offering high grades.) By now, the whole process 
has likely come under the scrutiny of administrations. This 
is okay, too; a university can be held liable for libelous 
reviews in a course guide published under its auspices.

What is not okay is that administrations started to use 
the surveys to provide data to support personnel deci-
sions, viz., hiring, promotion, and salary increments. I’ve 
heard it at my university (JHU). It then became wise to have 
the questions selected and worded carefully, to maximize 
the reliability of the surveys. With the help of consultants, 
ambiguous questions were made clear; ones that students 
could not accurately answer were removed. When a consul-
tant came to JHU, I had gone over our survey, feeling that 
half the questions were defective. Not-so-obvious ones 
are prompts like, “I learned a lot in this course,” and “The 
lectures helped me to learn the material.” The consultant 
confirmed that students lack means to judge how much 
they learned. What can partial learning mean to them?

The surveys provide information only about certain 
things. Yet some administrators still insist on the impor-
tance of further improving the surveys. They do have a 
point; there is no easier way to get data about instructors 
than polling the students at the end of the semester. Even 
the idea of asking the students later, when they might have 
some perspective, is reasonably dismissed as impractical. 
But that does not justify inflating the significance of the 
survey outcomes.

Most annoying is the use of outcomes from freshmen 
and sophomores in “service” courses. These students 
often have a foot, or even their head, in high school; 
they tend to view the instructor as the primary source 
of their learning, like a high school teacher. The instruc-
tor might well aspire to get them used to the idea of the 
textbook as source. Bowing to student wishes, he or she 
might instead do the following: a) try to ensure that the 
students “get” the basic points in the classroom; b) give 
lectures that can be followed without preparation, build-
ing the subject slowly from the bottom up; c) give lots 
of examples in class; d) drop topics from the syllabus 
when convenient; e) give light homework assignments 

1Item (a) is all right; item (c) relieves the student of using the book 
to provide examples. The others reduce aspirations.
2A general tenet of mine applies here: A system is encouraging the 
behavior it is seen to reward.

http://www.math.jhu.edu/~sz/Education/Orient/
http://www.math.jhu.edu/~sz/Education/Orient/
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Letters to the Editor

artificial quadratic problem of the 
reneging investors. Then I saw his 
reason: require algebra because (res-
urrecting an old argument) the task 
of mathematics (education) is “to 
teach the race to reason”.

He supports his argument with 
quotations that credit successful 
study of mathematics with later abil-
ity to reason clearly in law and other 
endeavors. Unfortunately, the cita-
tions demonstrate only correlation, 
not causation.

Even if we grant that acquiring 
“the habit of steadfast and accu-
rate thinking” is the proper goal of 
mathematics education, it does not 
follow that we should emphasize 
algebra rather than genuinely useful 
mathematics that might train the 
mind at least as well. I wish everyone 
were taught enough elementary prob-
ability and statistics to recognize the 
prosecutor’s fallacy. That’s possible 
even without a formal statement of 
Bayes’ Theorem.

If we must teach algebra to all, let’s 
also incorporate spreadsheet instruc-
tion. Formulas that work with values 
in referenced cells help convey some 
of the essence of symbolic computa-
tion without calling attention to the 
abstraction that mathematicians love 
and students find mysterious. The 
logic is transparent: “what if” ques-
tions always have right answers, and 
the students learn a tool that they can 
actually use.

Finally, teach mathematics be-
cause, like music and poetry, it’s 
beautiful. I’ve shown third-graders 
the Pythagorean theorem with sev-
eral proofs by dissection. These are 
much more accessible, memorable, 
and gripping than the one I learned in 
high school that relied on the algebra 
of mean proportions.

—Ethan Bolker 
University of Massachusetts Boston

eb@cs.umb.edu

(Received May 11, 2010)

The situation is actually a lot worse 
than he expresses in his article.

Vivek Wadhwa has described how 
there’s no shortage of scientists 
and engineers (see: http://www.
businessweek.com and search for 
“science education myth”). I’ve been 
concerned with what skills those who 
are working as scientists and engi-
neers actually use. I find that the vast 
majority of scientists, engineers, and 
actuaries only use Excel and eighth- 
grade-level mathematics. This sug-
gests that most jobs that currently 
require advanced technical degrees 
are using that requirement simply as 
a filter. In particular, I’m working on 
documenting the following:

Math Myth Conjecture: If one re-
stricts one’s attention to the hard-
est cases, namely, graduates of top 
engineering schools such as MIT, 
RPI, Cal Tech, Georgia Tech, etc., 
then the percent of such individu-
als holding engineering as opposed 
to management, financial, or other 
positions and using more than Excel 
and eighth-grade-level mathematics 
(arithmetic, a little bit of algebra, 
statistics, and programming) is less 
than 25 percent and possibly less 
than 10 percent.

This is a conjecture that desper-
ately needs resolving with solid sta-
tistics and in-depth interviews. If it 
holds up, the educational implica-
tions should be revolutionary.

—David A. Edwards 
Department of Mathematics 

University of Georgia
Athens, Georgia 

http://www.math.uga.
edu/~davide/

dedwards@math.uga.edu

(Received May 5, 2010)

Is Algebra Really Useless?
Thank you for Underwood Dudley’s 
provocative “What is mathematics 
for?” in the May 2010 Notices. Given 
how convincingly he explained why 
almost everyone finds algebra useless 
(the set of mathematicians has mea-
sure effectively zero), I was puzzled 
by his fondness for the admittedly 

More on Wilf-Zeilberger Pairs
In re: “What is a Wilf-Zeilberger pair” 
in Notices of the AMS, Vol. 57, No. 4, 
April, 2010, pp. 508–509.

Studying the first appearance of an 
idea can be of a considerable help in 
fully understanding and appreciating 
the idea’s later generalizations and 
elaborations. The wellspring of the 
Wilf-Zeilberger pair is particularly 
illuminating and inspirational. It is 
a pity that it wasn’t mentioned in 
Further Reading. The seminal paper is 
discussed at length in the first entry 
in Further Reading and given below.

Fasenmyer, M. C., A note on pure 
recurrence relations, Amer. Math. 
Monthly 56 (1949), 806–812.

Scott Guthery 
sbg@acw.com 

(Received May 5, 2010)

Mathematics and Traffic 
Control
Every time I drive to Stamford, here 
in England, I seem to be caught with 
the road barriers down to enable 
the trains to pass on their way to 
Scotland. They are reputed to be 
“down” 80 percent of the time! A 
great trouble to cars.

As I sit there I wonder how much 
it is costing in terms of driver salary, 
sitting there waiting.

As I sit the queue builds up, and 
when the gates are raised the queue 
slowly dissipates from the front. The 
back can still be building up. Some-
times the queue can be one mile long.

Is there a simple way of measuring 
the “total time spent by drivers waiting 
over a day” without having to record 
each and every car arriving, moving, 
and then getting through the barriers?

Andy Lowings 
Car driver for a taxi firm 

andylowings@googlemail.com
(Received May 5, 2010)

Revolutionary Implications
I totally agree with the sentiments 
expressed in Underwood Dudley’s 
article “What is mathematics for?”. 

http://www.businessweek.com
http://www.businessweek.com
http://www.math.uga.edu/~davide/
http://www.math.uga.edu/~davide/
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Letters to the Editor

Too Much Math Rather Than 
Too Little
In “What is mathematics for?” in 
the May Notices, Underwood Dudley 
points out that in few occupations 
do the workers need any mathemat-
ics beyond arithmetic. Some twenty 
years ago I asked the same ques-
tion and answered it with the aid of 
two books, The Complete Guide for 
Occupational Exploration and The 
American Work Force. The first one 
lists thousands of occupations and 
the levels of reading, language, and 
mathematics required in each one. 
The second tells how many people are 
employed in each occupation.

There were six levels of mathemat-
ics, which I summarize briefly as: 1) 
and 2) arithmetic; 3) some algebra; 
4) algebra, geometry, trigonometry; 
5) a year of calculus and some sta-
tistics; and 6) advanced calculus, DE, 
abstract algebra, statistics. Combin-
ing the data from the two books, I 
concluded that only three percent 
of the work force needed levels 5 
or 6, while two-thirds required only 
arithmetic. Even so, The Occupational 
Outlook Quarterly advised: “Deciding 
how much high school math to take 
is easier if career goals have been 
established. However, it is better to 
take what may seem to be too much 
math rather than too little. Career 
plans change, and one of the big-
gest roadblocks to undertaking new 
educational or training goals is poor 
preparation in mathematics. Fur-
thermore, not only do people qualify 
for more jobs with more math, they 
are also better able to perform their 
jobs.”

For a more detailed analysis, go to 
the two sources I used or to the chap-
ter titled “What’s in it for me?” in my 
book, Strength in Numbers. [Editor’s 
Note: This book was reviewed in the 
May 1999 issue of the Notices.]

Sherman Stein 
University of California at Davis 

skstein@ucdavis.edu

(Received May 11, 2010) 

Humankind's Common 
Heritage 
In his article (Notices, May 2010), 
Underwood Dudley argues that math-
ematics should be taught not because 
it is useful, but to develop the power 
to reason. He has a good point, but I 
think a third aspect of this discussion 
has been neglected: everybody should 
be able to appreciate the accomplish-
ments of our civilization and learn 
how to regard them as humankind’s 
common heritage. That is why one 
should read literature, learn science 
and history. Mathematics is part of 
that, besides also being indispensable 
as a tool for the natural sciences.

About the usefulness issue, I think 
he goes too far in saying that only 
arithmetic is really needed. Learning 
how to read a graph, understanding 
what a function is, and maybe know-
ing a little about probability may not 
be needed in the workplace, but it is 
required if one wants to become a full 
member of a modern society.

—Severino Toscano Melo 
Instituto de Matemática e Estatística

Universidade de Sao Paulo
oscano@ime.usp.br

(Received May 17, 2010)

Science Advocacy
This letter is in response to the Opin-
ion column by Steven Krantz in the 
May 2010 Notices. First of all, it is 
terrific that the Notices is establishing 
an education column, and the stel-
lar editorial board promises engag-
ing and provocative contributions. 
Teaching is indeed an important 
“product” of essentially all math-
ematics departments, as Krantz’s 
dean pointed out. The opinion piece 
begins by stating, probably correctly, 
that “The dean may have a vague 
idea of our scholarly presence, and 
perhaps a fleeting notion of what 
our research programs are about, but 
he is intensely aware of our teach-
ing [...]” This statement points to an 
important problem mathematics de-
partments face, being viewed in many 
cases as service departments without 
a significant research role.

The AMS maintains a Washington 
office, directed by Sam Rankin, that 
focuses on advocacy with the U.S. 

Congress and is very effective in 
making the case that mathematics is 
a key enabling discipline—and orga-
nizes events that showcase examples 
of the accomplishments in different 
scientific areas made with the help 
of mathematics. And it makes the 
case that the core mathematical dis-
ciplines form an important base for 
present and future applications. My 
own work on science advocacy within 
SIAM has certainly shown me how 
important advocacy is for the long-
term well being of the mathematical 
sciences community.

Steven Krantz’s assessment of 
the lack of appreciation of math-
ematics research within the higher 
administrations of universities tells 
us that we also need to engage in 
advocacy much closer to home. Every 
dean and every provost should be 
just as aware of our research pro-
grams and their significance for the 
larger goals of the institution as of 
our teaching mission. Department 
heads can very effectively benefit 
their department by engaging in ad-
vocacy within the university as a 
matter of course, and much can be 
learned from the activities of the 
AMS Washington Office. But to really 
be effective the department head 
will require the help of the faculty 
in order to develop an appropriate 
approach and amplify the message.

—Reinhard Laubenbacher 
Mathematics Department at 

Virginia Tech and 
Virginia Bioinformatics Institute 

reinhard@vbi.vt.edu

(Received May 17, 2010)
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Remembering Paul Cohen 
(1934–2007)
Peter Sarnak, Coordinating Editor 

Paul Joseph Cohen, one of the stars 
of twentieth-century mathematics, 
passed away in March 2007 at the 
age of seventy-two. Blessed with a 
unique mathematical gift for solving 
difficult and central problems, he 
made fundamental breakthroughs 
in a number of fields, the most spec-
tacular being his resolution of Hil-
bert’s first problem—the continuum 
hypothesis.

Like many of the mathematical gi-
ants of the past, Paul did not restrict 
his attention to any one specialty. 

To him mathematics was a unified subject that 
one could master broadly. He had a deep under-
standing of most areas, and he taught advanced 
courses in logic, analysis, differential equations, 
algebra, topology, Lie theory, and number theory 
on a regular basis. He felt that good mathematics 
should be easy to understand and that it is always 
based on simple ideas once you got to the bottom 
of the issue. This attitude extended to a strong 
belief that the well-recognized unsolved problems 
in mathematics are the heart of the subject and 
have clear and transparent solutions once the right 
new ideas and viewpoints are found. This belief 
gave him courage to work on notoriously difficult 
problems throughout his career.

Paul’s mathematical life began early. As a child 
and a teenager in New York City, he was recog-
nized as a mathematical prodigy. He excelled in 
mathematics competitions, impressing everyone 
around him with his rare talent. After finishing 
high school at a young age and spending two years 
at Brooklyn College, he went to graduate school 
in mathematics at the University of Chicago. 
He arrived there in 1953 with a keen interest in 
number theory, which he had learned by reading 

some classic texts. There he got his first exposure 
to modern mathematics, and it molded him as a 
mathematician. He tried working with André Weil 
in number theory, but that didn’t pan out, and 
instead he studied with Antoni Zygmund, writing 
a thesis in Fourier series on the topic of sets of 
uniqueness. In Chicago he formed many long-
lasting friendships with some of his fellow stu-
dents (for example, John Thompson, who re-
mained a lifelong close friend).

The period after he graduated with a Ph.D. 
was very productive, and he enjoyed a series of 
successes in his research. He solved a problem 
of Walter Rudin in group algebras, and soon 
after that he obtained his first breakthrough on 
what was considered to be a very difficult prob-
lem—the Littlewood conjecture. He gave the first 
nontrivial lower bound for the L1 norm of trigo-
nometric polynomials on the circle whose Fourier 
coefficients are either 0 or 1. The British number 
theorist-analyst Harold Davenport wrote to Paul, 
saying that if Paul’s proof held up, he would have 
bettered a generation of British analysts who had 
worked hard on this problem. Paul’s proof did hold 
up; in fact, Davenport was the first to improve on 
Paul’s result. This was followed by work of a num-
ber of people, with the complete solution of the 
Littlewood conjecture being achieved separately 
by Konyagin and McGehee-Pigno-Smith in 1981. 
In the same paper, Paul also resolved completely 
the idempotent problem for measures on a locally 
compact abelian group. Both of the topics from 
this paper continue to be very actively researched 
today, especially in connection with additive com-
binatorics.

As an instructor at the Massachusetts Institute 
of Technology (1958–59), Paul was introduced 
to the problem of uniqueness for the Cauchy 
problem in linear partial differential equations. 
Alberto Calderón and others had obtained unique-
ness results under some hypotheses, but it was 
unclear whether the various assumptions were 
essential. Paul clarified the understanding of 
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this much-studied problem by 
constructing examples in which 
uniqueness failed in the context 
of smooth functions, showing in 
particular that the various as-
sumptions that were being made 
were in fact necessary. He never 
published this work (other than 
putting out an Office of Naval 
Research technical report), but 
Lars Hörmander incorporated 
it into his 1963 book on linear 
partial differential operators, 
so that it became well known. 
This was one of many instances 
showing that Paul’s impact on 
mathematics went far beyond 
his published papers. He con-
tinued to have a keen interest in 
linear PDEs and taught graduate 
courses and seminars on Fourier 
integral operators during the 
1970s, 1980s, and 1990s.

After spending two years in 
Princeton at the Institute for 
Advanced Study, Paul moved 
to Stanford in 1961; there he 
remained for the rest of his life. He said that get-
ting away from the lively but hectic mathematical 
atmosphere on the East Coast allowed him to sit 
back and think freely about other fundamental 
problems. He has described in a number of places 
(see, for example, [Yandell])1 his turning to work 
on problems in the foundations of mathematics. 
By 1963 he had produced his proof of the indepen-
dence of the continuum hypothesis, as well as of 
the axiom of choice, from the axioms of set theory. 
His basic technique to do so, that of “forcing”, 
revolutionized set theory as well as related areas. 
To quote Hugh Woodin in a recent lecture, “It will 
remain with us for as long as humans continue to 
think about mathematics and truth.” A few years 
later, Paul combined his interest in logic and num-
ber theory, discovering a new decision procedure 
for polynomial equations over the p-adics and the 
reals. His very direct and effective solution of the 
decision problem has proved to be central in many 
recent developments in the subject [MacIntyre]2.

After 1970 Paul published little, but he con-
tinued to tackle the hardest problems, to learn 
and to teach mathematics, and to inspire many 
generations of mathematicians. I was a member 
of the new generation who was lucky enough to 
be around Paul.

I first heard of Paul when I was still an under-
graduate in Johannesburg in the 1970s. I was taken 

by the works of Gauss, Dirich-
let, and Riemann, but studying 
with them was not an option. 
However, Paul, whose work on 
the continuum problem is re-
corded in any good introductory 
text on mathematics, was appar-
ently alive and well and living in 
California. Moreover, his repu-
tation and stories of his genius 
had reached all corners of the 
mathematical world. Kathy 
Driver (then Kathy Owen and 
today dean of science at the 
University of Cape Town) had 
just returned from Stanford with 
the following kind of description 
of Paul, which she emailed me 
recently.

“Paul was an astonishing man. 
Impatient, restless, competitive, 
provocative and brilliant. He was 
a regular at coffee hour for the 
graduate students and the fac-
ulty. He loved the cut-and-thrust 
of debate and argument on any 
topic and was relentless if he 

found a logical weakness in an opposing point of 
view. There was simply nowhere to hide! He stood 
out with his razor-sharp intellect, his fascination 
for the big questions, his strange interest in ‘per-
fect pitch’ (he brought a tuning fork to coffee hour 
and tested everyone) and his mild irritation for the 
few who do have perfect pitch. He was a remark-
able man, a dear friend who had a big impact on 
my life. A light with the full spectrum of colours.”

I set my goal to study with Paul in the founda-
tions of mathematics and was lucky enough to 
get this opportunity. Paul lived up to all that I 
expected. Soon after I met him, he told me that 
his interests had shifted to number theory and, in 
particular, the Riemann hypothesis, and so in an 
instant my interests changed and moved in that 
direction, too.

Given his stature and challenging style, he was 
naturally intimidating to students (and faculty!). 
This bothered some and is probably the reason 
he had few graduate students over the years. I 
have always felt that this was a pity, because one 
could learn so much from him (as I did), and he 
was eager to pass on the wealth of understand-
ing that he had acquired. Once one got talking to 
him, he was always very open, and he welcomed 
with enthusiasm and appreciation others’ insights 
when they were keener than his (which I must 
confess didn’t happen frequently). As a student, I 
could learn from him results in any mathematical 
area. Even if he didn’t know a particular result, 
he would eagerly go read the original paper (or, 
I should say, skim the paper, often filling in his 

1B. H. Yandell, The Honors Class, A. K. Peters, 2002, 
59–84.
2A. MacIntyre, In “Records of proceedings at meetings of 
the London Math. Soc.”, June 22, 2007.

Paul Cohen as a young man 
attending Stuyvesant High 
School.
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own improvised proofs of key lemmas and theo-
rems) and rush back to explain it. His ideas on the 
Riemann hypothesis (about which I plan to give 
a brief description in his forthcoming collected 
works) led him to study much of the work of Atle 
Selberg and especially the “trace formula”. This 
became my thesis topic. Paul and I spent a couple 
of years going through this paper of Selberg’s and 
providing detailed proofs of the many theorems 
that were announced there. We wrote these up as 
lecture notes that both Paul and I used repeatedly 
over the years for classes that we taught. Sections 
of these notes have found their way into print (in 
some cases with incorrect attribution), but unfor-
tunately we never polished them for publication. 

Paul continued to work on the Riemann hy-
pothesis till the end, not for the glory but be-
cause he believed in the beauty of the problem 
and expected that a solution would bring a deep 
new understanding of the integers. As mentioned 
above, it was his strong belief that such problems 
have simple solutions once properly understood. 
This gave him the courage to continue this lifelong 
pursuit. When working on such problems, one is 
out there alone, with nothing to fall back on. Most 
professional mathematicians simply don’t take 
this kind of risk.

At Stanford, Paul and his wife, Christina, hosted 
many dinners and parties for students (graduate 
and undergraduate), faculty, and visitors to the 
department. I remember many occasions on which 
Paul would treat a visitor to a personal guided tour 
of San Francisco and the Bay Area. This opening 
of their home and their hospitality is remembered 
fondly by many mathematicians around the world. 
Paul loved children, captivating their attention 
with his youthful and positive outlook on life. To 
my daughters he is still known as “the magician”, 

because every visit to our home was highlighted by 
one of his enthusiastic displays of tricks.

The 2006 meeting in Stanford, celebrating 
Paul’s mathematics and also his seventy-second 
birthday, brought together a mix of world-leading 
mathematicians from different areas. Logicians, 
analysts, and number theorists, who normally 
would barely interact, were unified by Paul’s inter-
ests and far-reaching impact. None of us (includ-
ing Paul) appreciated the seriousness of his rare 
lung condition that had surfaced some months 
before the meeting. Paul did his best to attend the 
lectures, offering his usual penetrating insights, 
always delivered with a touch of humor.

Paul’s passing marks the end of an era at Stan-
ford. The world has lost one of its finest math-
ematicians, and, for the many of us who learned 
so much from him and spent quality time with 
him, it is difficult to come to terms with this loss.

Angus MacIntyre
When Paul died, Peter Sarnak wrote to let me 
and John Coates know, describing us as Stanford 
people. Despite the shock of the news, this phrase 
brought a consoling sense of community. I spent 
three years at Stanford, as a graduate student, 
from 1964–67, and feel profound gratitude to the 
Stanford people whose teaching example made me 
a mathematician. There were many such people, 
including Dana Scott, my enduring model of an 
inspiring supervisor. Right at the center, interested 
in everything, was Paul Cohen, an unforgettably 
powerful presence.

Angus MacIntyre is professor of mathematics at Queen 
Mary University of London. His email address is angus@
dcs.qmul.ac.uk.

Group photograph from the 72nd birthday conference for Paul Cohen, taken on October 5, 2006. Cohen is 
in the front row, third from the left.
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When I arrived, he was on 
leave. Naturally I was eager 
to meet such a legend, but 
in fact it took quite a long 
time after his return for us to 
have any significant interac-
tion. I attended some lectures 
he gave and quickly got a 
sense of a very characteris-
tic way of teaching, hands 
on, avoiding overly elabo-
rate ideas in favor of direct
constructions. The style was 
supremely confident, but 
never arrogant. I was shy 
in those days and at first 
made no effort to talk to him. 
What might one have spoken 
about? Set theory, I suppose. 
In fact, we did not discuss set 
theory till the last years of his 
life. Already in 1965 he had 
moved on mathematically, 
and I was no longer starry-
eyed about the foundational 
significance of set theory 
(though my admiration is 
undiminished for the math-
ematics of set theory that flowed from his work).

At this time, ultraproducts flourished in the 
theory of models, and striking application had 
recently been found to p-adic fields (and more 
generally Henselian fields) by Ax and Kochen. 
Independently Ershov found similar results by 
methods closer to those of Abraham Robinson. 
Though the range of the methods was very wide, 
most interest came from the application to a weak 
version of a conjecture of Artin that p-adic fields 
are C2. The weak version turned out to be opti-
mal. Both methods are memorable, but not very 
constructive (and ultraproducts were memorably 
described by Mumford as far out—precisely the 
kind of technology Paul avoided). When Simon Ko-
chen told Paul, in 1964, of his work with Ax (with 
its analogy to real closed fields), Paul replied that 
he had another approach to the real closed case 
and would think about an extension to the p-adic 
cases. Eventually he gave some talks on this in the 
Stanford logic seminar, and I was asked to be note 
taker. My note taking rapidly dwindled to listening 
and later chatting to Paul about his method and 
related matters. In the process, I discovered that 
he had alternative proofs for various results I had 
found using ultraproducts. His proofs were so 
direct that I found it hard to understand how he 
could have found them (mine were a bit flashy and 
completely nonconstructive). I was lacking confi-
dence, he was full of it, and a heroic figure, but he 
soon made me feel at ease. It is misleading to call 
him daunting, as I have sometimes done. Rather, 

he had exceptional math-
ematical authority. What he 
insisted upon was clarity and 
genuine understanding. I re-
member that he was due to 
be one of the committee who 
would quiz me in advance 
of the final submission of 
my thesis. I greatly feared 
that he would expose my still 
insecure understanding. In 
any event, he fell off his bike 
that morning (no real harm 
done, fortunately) and could 
not attend.

The proof he had found 
for real closed fields, giv-
ing simultaneously an 
elimination theorem and a 
primitive-recursive decision 
procedure, remains for me 
a marvel of brevity, clear 
organization, and genuine 
constructivity. It needed only 
the sign change property 
and Rolle. The analogous, 
but deeper, proof for Qp 

was destined to be influen-
tial over a long period of time. It is again con-
structive but also geometric in a way that the 
Ax-Kochen and Ershov proofs were not. It de-
pended only on Hensel’s lemma and gave a “cell
decomposition” that would be refined by Jan 
Denef in the 1980s to provide a powerful tech-
nique for showing rationality of p-adic Poincaré 
series and that then became (sometimes in non-
constructive versions) one of the main concepts 
in model theory of valued fields and motivic 
integration. Paul’s proof, based on quite com-
plex inductions, automatically gave, without any 
model theory, the transfer theorem of Ax-Kochen-
Ershov (and with subastronomical bounds). In 
particular it made certain uniformities in p quite 
unmysterious. When, in the 1980s, it became 
necessary to get cell decompositions uniformly 
in p for uniform rationality results, Pas did this 
nonconstructively, and I did it by simply look-
ing carefully at the proofs by Paul and Denef. 
My earlier quantifier elimination for individual
Q p was certainly influenced by Paul’s paper, 
though I gave a proof in Ax-Kochen style.

Paul’s p-adic work impressed me deeply, and 
still does after forty-five years, for its no-nonsense 
constructivity, minimal assumptions, and finely 
balanced inductions. It has, as has the work on 
forcing, a certain sense of being just right. One 
could not reasonably call these proofs ingenious. 
Rather, they could come only from someone 
with exceptionally penetrating vision. There are 
no tricks, or twists and turns. These are proofs

From the Stuyvesant High School 
Indicator, January 1949. Stuyvesant 
Math Team, Fall 1948. Top, left to right: 
Unknown, Unknown, Elias Stein, Harold 
Widom, Paul Cohen. Bottom: Unknown, 
Martin Brilliant, Maurice Silverman.
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set theory, and he was characteristically generous 
in his praise of Skolem’s vision. In our next meet-
ing, we would return to Skolem and to our mutual 
interest in effectivity in number theory. We did not 
once discuss contemporary set theory.

In April 2006 came “Horizons of Truth” in Vi-
enna, to celebrate the Gödel Centenary. I met Paul 
and Christina on the flight from London. We took a 
cab from the airport, and Paul and I got right back 
to Skolem. We had quite a bit of time together, and 
I heard from him a story of deep interest to me, 
concerning the putting down of pretension. I had 

the pleasure of meeting his twin 
sons and later talking to them 
about Paul’s special mathematical 
qualities.

His Vienna lecture was highly 
emotional and powerful, as were 
his concluding words at the gala 
dinner. Naturally he was lionized 
in Vienna. He wore his fame with-
out pretension, and he spoke as 
passionately as he lived his math-
ematics. One sensed a genuine 
humility about his good fortune.

Afterward he wrote, especially 
happy that Hilary Putnam had 
described the meeting as the best 
ever. He referred to his enjoy-
ment in listening to an exchange 
between me and Harvey Fried-
man (about proving Fermat’s Last
Theorem in first-order Peano 
arithmetic, something on which I 

subsequently wrote, but without the penetrating 
advice Paul could have given me). To my great 
surprise, he also suggested that he and I might 
think about a project on proof checking.

My last meeting with Paul came at the birthday 
meeting held in Stanford in fall 2006. Paul was 
very taken, as far as logic was concerned, with the 
talks of Alekos Kechris and Saharon Shelah, one 
relating to Paul’s early common interests with Ilya 
Piatetski-Shapiro, and the other ranging over the 
seemingly limitless potential of forcing. Paul did 
not seem at all well, but at the banquet he and his 
friends rose to the occasion in a most memorable 
way. The friends made vivid the bonhomie of 
the Chicago days, the Stanford days, the days in 
Sweden, and the enduring affection. Paul himself 
spoke with deep emotion. I was greatly moved by 
his tender memories of family holidays. I had to 
leave early the next morning, so after the speeches, 
I went over to say goodbye to Paul. With a strong 
handshake, thanks, and his usual smile, he said 
goodbye. I had a foreboding this would be our 
last meeting.

His son Charles writes of his wide-ranging 
enthusiasms, his courage, a life of spirit. This 
rings very true with me. Cavafy’s “Ithaca,” read 

destined to last. Of forcing he wrote: “basically it 
was not really an enormously involved combinato-
rial problem; it was a philosophical idea.”

I left Stanford in 1967. That we met again came 
about from a suggestion of Michael Atiyah (his fel-
low Fields Medalist from 1966). Michael and I were 
involved in organizing a Royal Society Discussion 
Meeting entitled “The Nature of Proof”. The main 
hope was to bring mathematicians doing conven-
tional proofs and computer scientists working on 
automated deduction and fully formalized proofs 
closer together. Michael had re-
cently been a fellow panelist of 
Paul’s at a meeting in the United 
States, and he suggested that Paul 
be invited. I confess that I was un-
sure that Paul was a natural choice 
for that particular topic, but I felt 
sure he would be a great attrac-
tion, and I personally was thrilled 
at the chance of seeing him again. 
Paul accepted the invitation and 
attended the meeting, held in Lon-
don on October 18–19, 2004. He 
gave a talk on “Skolem and Pes-
simism in Mathematics” and took 
part in a panel discussion with Mi-
chael Atiyah and Jean-Pierre Serre. 
Paul was initially quite diffident 
in the discussion, but eventually 
he came in with some passionate 
remarks about beauty in proof. 
The meeting was probably pre-
mature, and the two communities 
remained far apart.

When I first saw him at the Royal Society, I 
saw no real change. We got chatting warmly right 
away, after some pleasantries about how thin I had 
been at Stanford. The enthusiasm and bonhomie 
shone as before. Yet, in his talk I got a sense of 
farewell (this is explicit in the text, right at the 
end). The published version was prepared when he 
was recovering from the accident sustained soon 
after the RS meeting. I think he would have liked 
to revise the paper, but instead he gave me carte 
blanche to make whatever changes I felt appropri-
ate. I remember saying to an RS editor that the 
paper was somehow valedictory and that, coming 
from someone destined to be in the history books, 
it would be of special interest. The last paragraph, 
characteristically frank and passionate, voices a 
fear that the age of proof may come to an end. 

We shared a taste for Skolem. From my teenage 
days, I had known and admired his logical work, 
and, in Cassels’s lectures at Cambridge, I came 
upon and was fascinated by his p-adic analytic 
method for finiteness theorems in arithmetic. Paul 
clearly saw himself as having reflected philosophi-
cally on the relevance of the Skolem “paradox” to 
understanding how one might construct models of 

Cohen in 1966, the year he 
received the Fields Medal.
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by Charles at the Memorial Meeting, had intense 
meaning for Paul. Though the spirit is somewhat 
different, the last line of Tennyson’s “Ulysses” also 
comes inevitably to my mind:

To strive, to seek, to find, and not to yield. 

John G. Thompson 
An Appreciation of Paul Cohen
My great good fortune was to begin graduate 
school in 1955 at the University of Chicago. The 
faculty of Weil, Stone, MacLane, Albert, Chern, 
Halmos, Kaplansky, Zygmund, Calderón, Browder, 
Schilling, Spanier, Lashof, and Dyer turned Eckhart 
Hall into a haven for us graduate students, includ-
ing Cohen, Towber, Stein, Schanuel, Bass, Posner, 
Hertzig, and Guido and Mary Weiss.

The respective leaders of the two parties were 
unmistakably Weil and Cohen, who somehow did 
not hit it off. This cannot be because of disparate 
mathematical gifts or interests. For whatever rea-
son, Paul wrote his dissertation under the direction 
of Zygmund. 

My friendship with Paul began during this heady 
time and in spite of the different paths we fol-
lowed, continued until Paul’s death. His powerful 
intellect and love of life charm me even now in my 
sadness at his absence.

Saharon Shelah 
Forcing Is Great
Unlike the other writers, I unfortunately had little 
personal contact with Paul Cohen. Before the 
conference at Stanford in October 2006, I had 
met Paul briefly on two occasions, at Stanford in 
1974 and at the Mittag-Leffler Institute in 2000. 
What follows are some excerpts from my lecture 
at the 2006 Stanford conference, including some 
of Paul’s comments during and after the lecture. 
The lecture was concerned with the far-reaching 
implications of forcing in mathematics, and as 
a starting point I put on the board the equation 

“Paul Cohen intersect myself” = “Forcing”

to which Paul suggested jokingly during the lecture 
that perhaps the equality sign might be replaced by 
a greater than or equal to sign. As is well known, 
forcing was introduced in connection with proofs 

of independence. Gödel has given statements of 
independence, but they normally have the form 
“this theory is consistent”, so it says that the axi-
oms do not exhaust our intuition, because it seems 
to me that it is hard to believe a theory but not its 
consistency. There is much to be said for Gödel’s 
method and its many illustrious descendants, but 
not here and now.

Given a problem which you despair in proving 
or disproving, Gödel may by luck help in establish-
ing independence; however, Paul’s forcing is by 
contrast a robust method that one can try to use 
and, if the problem has set theoretic aspects (so 
not speaking only on natural numbers), it often 
succeeds.

This is the news, but is it good news? Many 
think it is not. For example, you can interpret much 
of Hugh Woodin’s work as an attempt to remedy 
this bad news and AlexanderKechris’s work as 
trying to avoid it. I think that the news is not only 
good but exhilarating. Is it not hubris to think that 
you can write down all the axioms? Of course, no 
formal answer to the good news/bad news ques-
tions can be given, but one can still argue one way 
or the other.

Below are some reasons for my “good news” 
point of view. The examples mentioned supporting 
these are naturally heavily biased toward my own 
experience and interests. 

1) Forcing saves mathematicians from futile 
efforts. Many mathematicians feel that indepen-
dence is very nice, interesting, fascinating, or 
rather “fishy”, but in any case not really relevant 
to the problems that are in their backyard. For 
many mathematicians there were times when they 
were trying to resolve what cannot be resolved, 
and I believe this will occur many more times in 
the future. 

2) Better we know the truth even if it is bad 
news.

3) Even if we are not interested in independence, 
in several directions after forcing has cleared the 
“trash/noise”, the problems that remain draw 
attention and eventually are solved once the 

John G. Thompson is Graduate Research Professor at
the University of Florida. His email address is jthompso@
math.ufl.edu. 
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math.rutgers.edu.

Christina and Paul Cohen.
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consistent; and there are strong reasons to believe 
so) not too long after Cohen introduced forcing. 
In extensions of related questions concerning di-
mensions of Maharam spaces of measures defined 
on Borel subsets [Fre89], the question arises of 
whether the dimension of such a space can be ℵ0, 
and the answer is no [GiSh: 89]. The proof of this 
uses forcing, and we single it out as it exemplifies 
our point (7). An earlier brilliant, different illustra-
tion of (7) occurs in infinite combinatorics, where 
there are theorems for which the first proofs used 
forcing and for which later proofs were found 
that were more direct (though more complicated) 
and that avoided forcing (see Baumgartner-Hajnal 
[BaHa73]).

At the end of my lecture, Paul was rather com-
plimentary and said that he expected his method 
of forcing to be good in set theory but not for 
problems in other fields. He said that he felt like 
a father whose sons have taken things far further 
than he could have hoped and, moreover, that 
using forcing to prove theorems in ZFC thrilled 
him.

Paul said that he was interested in trying to 
eliminate the inaccessible in Solovay’s proof and 
would like an explanation of the later history. A 
detailed answer, including all the wrong turns, 
mistakes, and reinterpretation involved, was given 
in [Sh: 84].

It is a tribute to the so-called “dark ages” of 
set theory, from Gödel to Cohen, that almost all 
problems on the axiom of choice that were not 
solved turned out to be independent. Concerning 
forcing, it is and will continue to be an important 
piece of mathematics, an indispensable part of set 
theory, a central powerful and profound method 
oblique in its applications.
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camouflage of independent statements has been 
removed.

4) Encountering independence can direct us to 
the right definitions.

5) There are universes (or, if you prefer, ad-
ditional axioms) that are interesting, illuminating 
for some sets of problems but almost by definition 
not for all of them. With forcing we can discover 
such universes.

6) Not only is forcing a good way to prove the 
consistency of additional axioms, it is an excellent 
way to phrase them—prototypical is the Martin 
axiom.

7) Forcing has helped to prove results in ZFC.
In the lecture, examples illustrating these 

various points were given. Here I limit myself to 
a couple.

As far as (1) goes, a good example is the prob-
lem in abelian groups concerning the set of all 
group extensions Ext(G,K) of G and K modulo the 
relevant isomorphisms and, in particular, whether 
Ext(G,Z) = 0 is equivalent to G being free, this being 
the Whitehead problem; recall that Ext(G,Z) = 0  
means that if Z ⊆ H  and H/Z is isomorphic to G, 
then Z is a direct summand of H. See [Nun77] for 
why it is interesting.3 Not only are there now de-
tailed independence results for these (see [EM02] 
on the subject), but this also gives a good example 
for reasons (5) and (6). Moreover, the understand-
ing of the Whitehead problem using forcing is an 
example of (7) since, along the way, the following 
theorem is proven:

“If an abelian group is of so-called singular car-
dinality μ and every subgroup of smaller cardinal-
ity is free, then so is the group itself.”

This has no direct connection to forcing, but 
one would not have been led to believe it or to 
prove it had the previous independence results 
not indicated that for other cardinals, the so-called 
regular cardinals, the situation is different, hence 
an induction on cardinals works for them.

A second example concerns measure. After 
Lebesgue’s introduction of his measurable sets, 
the question arose of whether all “reasonable” 
sets of reals, that is, ones not definable by using 
a well ordering of the reals, are measurable. This 
has the following natural interpretations: can we 
prove the consistency of

(a)  ZF + weak choice + every set is Leb-
esgue measurable

(b)  every set of reals defined simply in 
a descriptive set-theoretical sense is 
Lebesgue measurable.

The consistency of (a) and (b) were proved 
by Solovay [So70] (to be precise provided that
ZFC + there is a strongly inaccessible cardinal is 

3And for its connection to algebraic topology and arc-
connectedness.
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[GiSh: 89] Moti Gitik and Saharon Shelah, Forcings 
with ideals and simple forcing notions, Israel Journal 
of Mathematics 68 (1989), 129–160. 

Harold Diamond
Recollections of Paul Cohen
I knew Paul from my time as a graduate student at 
Stanford in the early 1960s. My first recollection 
of him was sitting in the Union building, drink-
ing coffee and talking with students about their 
mathematical problems. 

While taking a harmonic analysis class from 
Paul, I came to his attention in a somewhat un-
fortunate way. Paul’s teaching style was to stress 
the ideas underlying proofs, as if he were doing 
research on the topic. After he gave what I consid-
ered a drawn-out conceptual proof of the Riemann-
Lebesgue lemma, I offered a quick formal proof. 
From that moment, I was a marked man, often the 
target of Paul’s questions and remarks. On one 
memorable occasion, his question was prefaced 
by the words “Diamond, as the product of a great 
eastern educational institution, would you tell the 
class…”

When, in spite of such occurrences, I became 
Paul’s doctoral student, we each conceived a proj-
ect for me in the area of analytic number theory. 
My proposal was to improve the error term in the 
elementary proof of the prime number theorem 
(PNT), and Paul’s was to work on A. Beurling’s 
theory of generalized prime numbers. Both were 
good topics, and, interestingly, each was con-
nected with a Scandinavian acquaintance of Paul’s 
at the Institute for Advanced Study.

Elementary proofs of the PNT were still quite 
new then, and their error terms differed from the 
main term by a fractional power of a logarithm. 
It seemed likely that one might do quite a bit bet-
ter than that. The basis of known proofs was a 
formula of A. Selberg. From a generating function 
analogy, Paul discovered a family of formulas that 
had main terms of order x log2k+1x and an error 
term of order x logk x for k = 0, 1, 2,…, of which 
Selberg’s formula was the case k = 0.

Paul, who was exceptionally quick, soon decided 
that he could not use this formula to establish the 
Riemann hypothesis, so I was free to apply it to 
my project. While I was working to extract the PNT 
from the formula, I learned that two (!) papers had 
appeared in the preceding year, by E. Wirsing and 
by E. Bombieri, that achieved PNT error terms of 
the type I sought. This was deflating news, and I 
put aside the PNT project to take up the Beurling 
topic Paul originally had proposed.

About this time, Paul won a fellowship that he 
used for a leave in Torremolinos, Spain. “When I 
get results,” I asked Paul, “should I send them to 
you?” “Just the statements,” replied Paul. “If I agree 
with you, I will assume you can get the proof right, 
and if I don’t believe an assertion, I am going to 
work on a counterexample rather than read what 
you wrote.” This period was pre-Internet, and 
each exchange took nearly three weeks. Paul was 
a good correspondent and helpful advisor, even if 
removed from the scene, and we exchanged many 
letters while I worked on my thesis.

After Stanford, we corresponded rarely; once 
he wrote telling of his ideas on the Riemann 
hypothesis. I next saw Paul at my class’s twenty-
fifth reunion and for the last time at his birthday 
conference in the fall of 2006. 

Six students earned Ph.D.s under Paul’s direc-
tion. He probably scared away potential advisees 
by his quickness of mind and tongue. This was 
unfortunate, for Paul was bursting with ideas and 
had much to teach on how to attack problems.

Dennis Hejhal
Remembering Paul Cohen
I first met Paul in the fall of 1970, when, as a 
graduate student at Stanford, I was given an office 
directly across the corridor from his. At the time, 
my main interests lay in complex function theory. 
Paul noticed that I tended to work long hours in my 
office, and he gradually began coming in to “razz” 
me a little over my “un-California-like” behavior. 
Paul’s demeanor was very open and informal, and, 
in short order, we began chatting about all kinds 
of things.

Paul was intrigued by the fact that I had the 
good fortune to live in a small apartment attached 
to the home of George and Stella Pólya. He clearly 
liked the Pólyas very much. He was also intrigued 
by my interest in “dusty, old-fashioned” function-
theoretic books and papers—once calling me an 
anachronism. It was in connection with some read-
ing that I was doing on Riemann theta functions 
that I first came to witness Paul’s uncanny ability 
to rapidly penetrate to the heart (or “beef”) of 
virtually any mathematical matter. To a beginning 
graduate student, Paul’s quick and perspicacious 
style could—and sometimes did—come across as 
more than just a bit unnerving. Paul certainly had 
a way of making you think.

Those early days also showed me something of 
Paul’s playful side. Once, for instance, I noticed 
Paul coming in to his office more regularly than 
normal, seemingly in the midst of some project or 
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of Illinois, Urbana-Champaign. His email address is
diamond@math.uiuc.edu.

Dennis Hejhal is professor of mathematics at the Univer-
sity of Minnesota and at Uppsala University. His email 
address is hejhal@math.umn.edu.
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other. One day, the pattern changed. Up and about 
quite a bit, Paul spotted me hard at work under my 
usual pile of papers. He came in and, after teas-
ing me a bit, remarked that he was envious—that 
I was getting something done that afternoon and 
he was not. Continuing, he then jokingly declared 
that he wanted “a brain transfusion” from me to 
reinvigorate his concentration abilities! We both 
had a good laugh. (Evidently, there were certain 
advantages to having an office by oneself with no 
window, especially in sunny California.)

Though my thesis work with Max Schiffer cen-
tered on classical function theory and automor-
phic forms, Paul’s ongoing enthusiasm for hard 
problems coupled with Pólya’s wealth of stories 
basically made it inevitable that the Riemann 
zeta-function ζ(s) would come to entice me more 
and more. I can still remember Paul pulling down 
his well-used copy of Titchmarsh’s book [on zeta] 
from a shelf near his desk to show me something 
about an old identity during one of our earliest 
chats in his office. When I systematically read 
Titchmarsh about a year later, it was clear that 
Paul did not quite approve. Already then Paul was 
telling me that one needed to focus more on the 
“harmonic-analytic” aspects of the zeta-function 
to make serious progress … and that it would 
behoove me to look at Atle Selberg’s work for an 
example of real depth.

As I look back, I realize that the influence Paul 
had on me mathematically really only began to gel 
properly a couple of years after I left Stanford. (I 
needed to learn more first.) The push that Paul 
gave me, however, was a solid one that did a lot 
to help me get moving in a very good direction.

There was another way—less immediate per-
haps, but no less important—in which Paul had 
an influence on me in the early 1970s. During 
my Stanford days and several subsequent sum-
mertime visits to campus, I had the pleasure of 
enjoying Paul and Christina’s warm hospitality at 
home on any number of occasions. Paul’s frequent 
laudatory comments about Sweden during these 
get-togethers played a key role in sparking my 
interest in that part of the world. That interest 
ultimately morphed—“after a few zigzags”—into 
my current affiliation with Uppsala University.

Paul visited Sweden numerous times over the 
years. In 1993, for instance, he visited the depart-
ment in Uppsala for two months while on sabbati-
cal, giving a much-appreciated lecture series on 
set theory. Two years later, in 1995, he received 
an honorary doctorate from Uppsala.

I began my Uppsala position in 1994. Our 
former department head recently alerted me to 
a very curious fact about Paul’s visit the preced-
ing year that I can’t resist mentioning here. It 
turns out that, technically, Paul was in Uppsala to 
study something; i.e., his financial support from 
the department took the form of a stipend. The 

stipend, funded by the G. Gustafsson Foundation 
(and having the advantage of being tax free), was 
intended for a researcher with a non-Swedish un-
dergraduate degree who showed “special interest 
in and aptitude for” mathematical logic. An ad 
was posted and Paul, who was already in Uppsala, 
was “encouraged” to apply. He did so and got the 
award. Fortunately for the department, Paul was 
the only applicant.

During his stay, Paul not only lectured but also 
worked on developing a new proof of Gentzen’s 
1936 theorem on the consistency of arithmetic. 
Describing Paul’s honorary doctorate as an award 
that was both well deserved and well earned is 
thus a statement having truth in more ways than 
one!

The first time I overlapped with Paul in Sweden 
was in May–June 1978. The program at the Mittag-
Leffler Institute that year (1977–78) focused on 
analytic number theory and harmonic analysis. 
Paul was on sabbatical and chose to spend the full 
year there with his family. The program was an in-
tensive one, with many noted participants. Earlier 
in the fall, the program’s activities had created 
something of a stir—particularly abroad—thanks 
to a rumor that Paul had found a proof of the 
Riemann hypothesis! 

Paul was, in fact, working on the R.H., but there 
was no proof; the rumor soon faded. Lo and be-
hold, after three to four months, the rumor started 
up again with even greater vigor. (This was before 
the days of worldwide 24/7 email.) Atle Selberg, 
who was now back from Sweden, told me that, in 
the fall at least, Paul had been very much focused 
on trying to develop a new kind of trace formula 
over the adeles based on the Poisson summation 
formula in which the zeros of the zeta-function 
acquired a natural spectral interpretation. Beyond 
that, he hadn’t heard anything new. (Selberg noted 
that with Paul, however, one could never be sure—
Paul was a very sharp guy.)

In late May, when I arrived at the Mittag-Leffler 
Institute, I was naturally looking forward to hear-
ing for myself what was going on. Besides Paul, 
several other key people from the spring semester 
were still around, including Enrico Bombieri. To 
make a long story short, it turned out that both 
Paul and Enrico were actively thinking about the 
R.H.—albeit along much different lines.

I have fond recollections of the various discus-
sions that I had during this period. While Enrico 
sought to use multivariate “Chebyshev” methods 
to directly estimate the number of primes in 
suitable intervals, Paul continued to work along 
trace-theoretic lines [over the adeles] based on 
Poisson summation and the Riemann-Weil explicit 
formula. Paul told me more than once that he was 
convinced that bringing in more of the integers’ 
ring-theoretic structure was crucial; he was experi-
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menting with certain “Hecke-like” operators to try 
to achieve this.

Unfortunately for Paul, the R.H. rumor was still 
showing sporadic signs of life—e.g., in telephone 
calls of the “have you proved it yet?” genre. Paul 
lamented the negative eff ect this had on both his 
mood and focus. I also sensed that he was not ac-
customed to having a “fellow traveler”, as it were, 
hard at work in a lane nearby.4

With the approach of Swedish Midsommar, 
things were naturally coming to a close, and they 
managed to do so in a very good way. Lennart 
Carleson, the Institute director, invited a group 
of us out to dinner at the Operakällaren, one of 
Stockholm’s finest restaurants, located quite close 
to the Royal Palace. We had a wonderful meal 
there. Upon returning to the Institute housing area 
around 10:30 p.m., it was Paul, as I recall, who said: 
“It’s still so light out, let’s take a walk down by the 
[picturesque Djursholm] waterfront.” After saying 
a few good-nights, the three of us—Paul, Enrico, 
and myself—decided to do just that. As we walked 
along and talked, still properly attired in our suits, 
there was much laughter as Paul intermittently 
imitated Selberg with near perfection (even down 
to his accent). We soon came to a kind of clearing 
where one could get closer to the water’s edge. 
Somehow, a small stone got flung and skipped 
across the surface of the water. This was promptly 
followed by another, leading to a brief contest to 
see [what else!] who could get “the most zeros on 
the line”. Paul and Enrico were quite good. I made 
a few good-natured attempts in honor of, e.g., C. L. 
Siegel, but my method had a decided propensity 
for getting them under the line. It was a memorable 
evening—and a warm-hearted way to close out our 
respective stays at Mittag-Leffler.

When it came to the Riemann hypothesis, one 
of George Pólya’s favorite lines was a quote that 
he said originated with Torsten Carleman:5 “R.H. is 
so difficult because its proof will require not one, 
but two new ideas.”

I think it would be a very fine tribute, indeed, 
if—in the future, when the proof is finally found—
it emerged that Paul’s early efforts actually had 
substantial overlap with one, or even both, of 
Carleman’s “two new ideas.” Seeing that would give 
me great pleasure and be completely consistent 
with my long-time image of Paul. 

Thomas C. Hales
My Teacher Paul J. Cohen
A few other students and I met weekly with Paul 
Cohen throughout my undergraduate years at 
Stanford. During the Putnam season, these meet-
ings became coaching sessions for the competi-
tion. In the off season, he taught us a vast amount 
of mathematics. To name just a few topics, Paul 
Cohen gave me my first significant lessons in 
sheaf theory, Lie theory, Riemann surfaces, Hilbert 
spaces, homotopy, and homology.

Galois theory, which he had read from the 
original works as a teenager at Stuyvesant, was 
one of his favorite subjects. He even carried the 
analogy of field extensions 
into model theory: the ad-
junction of a generic set 
to a model of set theory is 
“akin to a variable adjunc-
tion to a field”; and he con-
sidered a set in the result-
ing extension as a function 
of the adjoined set, just 
as a rational function is a 
function of the adjoined 
variable in the theory of 
fields. If an axiom is not 
satisfied, adjoin a solution! 
This is the man who guided 
me through basic Galois 
theory, adjoined 

√

17  to 
the rationals to compute 
for me the Gauss sum∑

8

i=1 ζ
n2

(with ζ17
= 1) in 

the construction of the 17-
gon, and derived for me 
Cardano’s formula for the 
cubic.

He had no patience for proofs that failed to 
dazzle. Once he barged in on James MacGregor’s 
lecture after peering through the window at a 
proof of Hölder’s inequality that was not to his 
liking. He took control of the blackboard, gave his 
own proof, then went on his way.

He sparred with me on almost any topic. If I 
conjugated German verbs, he coached my accent 
with his Yiddish. If I studied the Schrödinger equa-
tion, he countered with the Dirac equation. If I read 
John Stuart Mill’s Political Economy, he argued the 
logical flaws of Das Kapital.

His influence on my life has been profound. My 
admiration for him bordered on worship (and still 
does). I was constantly aware of being in the pres-
ence of genius and hung onto every word of his, 
thinking for days about proofs that came to him in 

4Some time later, when Selberg asked me about my trip, I 
joked “maybe if you had been there too, R.H. would now 
be a theorem.” He replied: “I doubt that, but I am certain 
my presence would have helped keep ‘the atmosphere 
there’ relaxed.”
5Who, ironically, was the Mittag-Leffler Institute’s first 
director. 

Paul Cohen with Eric (left) and 
Steven (right).
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a flash. When I first arrived at Stanford, I was the 
kid from Utah with a rather limited background. 
When I left, I imagined myself Paul Cohen’s young-
est protégé. Cohen’s interests in the early 1980s, 
especially his graduate courses on Lie theory and 
the trace formula, helped to shape my decision to 
seek Langlands as my graduate advisor. More than 
any others, I have him and Bob Langlands to thank 
for my mathematical education.

As an undergraduate reading about Jacobi’s 
power series in Hardy and Wright, Cohen dreamed 
there should be a decision procedure for power 
series. Years later, a decision procedure took shape 
to decompose a domain (in a field of characteristic 
zero, complete under a discrete valuation) into 
cells on which elementary questions are trivially 
decided. One of his original applications of the 
cell decomposition was to prove that the truth of 
certain statements is independent of the charac-
teristic of the underlying field, in the spirit of Ax 
and Kochen. Motivic integration builds on Cohen’s 
concept of cell decomposition in the work of Pas, 
Cluckers, Denef, and Loeser. In motivic integration, 
the measure is first defined on cells, then shown 
to be independent of the decomposition of the 
domain into cells. Motivic integration develops 
the theme of field independence even further: as 
a corollary of general results about the field in-
dependence of p-adic integrals, it transfers Ngô’s 
proof of the fundamental lemma from positive 

characteristic to characteristic zero, where it has 
profound applications to the theory of automor-
phic representations.

Paul Cohen’s proof of quantifier elimination 
for the elementary theory of the real numbers 
has been influential in formal proofs. The Cohen-
Hörmander decision procedure has been im-
plemented by Harrison and McLaughlin in the
formal proof assistant HOL-Light. There are other 
algorithms for quantifier elimination that have 
faster execution, but none that can compete with 
his in ease of implementation and in simplicity of 
formal expression.

He held that great mathematics is simple and 
can come in a flash. He disliked the rise of ponder-
ous research programs with multitudes contribut-
ing small steps. Trying to sum up his thought, I 
think of Zarathustra’s aphorism on aphorisms, “In 
the mountains, the shortest way is from peak to 
peak: but for that one must have long legs.” His 
proofs are aphorisms that span some of math’s 
most majestic peaks.

Mihalis Kolountzakis
Being a Student of Paul Cohen 
I first met Paul in September 1989. It was my sec-
ond day at Stanford as a graduate student, and 
Paul was giving us a real analysis exam. I did not 
know him before that, though I certainly knew of 
him and his work on the continuum hypothesis. 
At that point I knew nothing about his work in 
harmonic analysis nor, in particular, about his 
idempotent theorem for general groups and his 
results on the Littlewood conjecture, which were 
his contributions that would influence my math-
ematics the most.

About a year after that, Paul taught a two-
quarter course on harmonic analysis. I liked his 
lectures very much. They were sufficiently impro-
vised to allow one to see how he thought, not just 
the finished proofs. He also had the singular habit 
of spending about half of each lecture going over 
what he did in the previous lecture. This repetition 
was very helpful to me, if somewhat unorthodox.

After taking that course I asked him to be my 
thesis advisor. The deal was this: he thought I 
was a good student and he would take me on, but 
I should not expect him to give me a problem to 
work on. I could not imagine a shortage of prob-
lems, only of solutions, so I did not think twice. I 
was not even swayed by some stories that were cir-
culating among the graduate student population at 
Stanford regarding Paul. During those three-plus  
years that he was my thesis advisor, Paul proved 

Paul Cohen with Lyndon Johnson receiving the National 
Medal of Science. At a White House ceremony on February 

13, 1968, President Johnson presented Cohen with 
the 1967 National Medal of Science for “epoch-making 

results in mathematical logic which have enlivened 
and broadened investigations in the foundation of 

mathematics.” Calling Cohen “one of the most brilliant 
of mathematical logicians,” Johnson said: “His work has 

greatly influenced the foundation and development of 
mathematics.”
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to be a very pleasant person, and I never had any 
complaints about him of a personal nature.

My only problem was that it was a little hard to 
make him think about the problems I was work-
ing on. Most of our regular meetings were spent 
in talking about various important problems of 
mathematics, especially the Riemann hypothesis. 
I should clarify here that my contribution to these 
discussions was more that of a sounding board. We 
also had lots of very enjoyable discussions about 
physics, computers, history, and politics. Occa-
sionally I would succeed in talking to him about 
my results and failures. He was very supportive, 
especially with the latter. He somehow managed to 
show me much more trust than I had for myself. 
If there is a single aspect of his personality as a 
teacher that I’d like to keep from him, that’s it.

I remember once Paul was away on sabbatical, 
and I had developed some interest in decidability 
and complexity questions about polynomial equa-
tions over the reals, largely unrelated to my thesis 
problems. I had not talked to Paul about this, but I 
spoke once to Greg Brumfiel and asked him some 
related questions. He smiled and informed me that 
a person who had very significant contributions to 
this was in fact Paul Cohen! I had no idea about this.

A couple of years ago I was interested in more 
concrete forms of Wiener’s Tauberian theorem. 
Once again, a paper by Paul came up in my search 
(“A note on constructive methods in Banach alge-
bras”) that was extremely relevant to what I was 
looking for. I suppose such things are not really 
coincidences: one’s taste in problems is influenced 
in ways one does not realize until later.

When I was still a student I never thought I’d 
use Paul’s idempotent theorem. After all, before 
Paul proved the idempotent theorem for all locally 
compact abelian groups, it was already proved by 
Helson and Rudin for many concrete groups. Not 
liking abstract things more than I had to, I did not 
expect to ever need the general case. But Paul’s 
theorem almost made my career. A year after I 
had left Stanford I cooperated with Jeff Lagarias 
on a paper about the structure of tilings of the real 
line by translation of a function. The main tech-
nical ingredient of that paper was Paul’s general 
idempotent theorem (in a form given to it by Yves 
Meyer). That led to a series of results that formed 
the bulk of my work for a number of years. Hard 
to escape from Paul’s legacy.

Gerald Alexanderson
I had left Stanford by the time Paul Cohen joined the 
Stanford faculty, but I recall hearing at Stanford his 
explication of his amazing results in foundations 

just after they were published. It was pretty ex-
citing stuff, and I was always impressed that a 
student of Zygmund’s would, when so young, be 
so versatile that he could move into foundations 
with such resounding success. Virginia (Mrs. Paul 
R.) Halmos remembers him very fondly from his 
student days at the University of Chicago, when 
her husband was on the faculty there. She recalls 
that Cohen as a young student had an unusually 
sweet nature. Later in his career there were rumors 
floating around of his rather dismissive treatment 
of colleagues, something I never witnessed. 

For a long period I rarely saw him, and we only 
got back in touch after George Pólya died in 1985. 
When I was clearing out Pólya’s things from his 
office on campus—something that took many 
hours—largely late in the day or on weekends Paul 
would sometimes come by, and we would have 
a long talk, often looking over Pólya’s very large 
collection of reprints, some his own papers but 
many from friends like Harald Bohr, or Hardy and 
Littlewood, and often related to the Riemann hy-
pothesis. It was not surprising that Paul was inter-
ested in these. Up to the last couple of weeks of his 
life Pólya remained obsessed with this problem. 
On several occasions during his last few weeks in 
the hospital he asked me to go into his study at 
home and look on his desk where he claimed that 
he had written down on a sheet of paper what he 

Gerald Alexanderson is the Valeriote Professor of Science 
at Santa Clara University. His email address is galexand@
math.scu.edu. 

Page from the Stanford Quad (1967).



836    NOTICES OF THE AMS VOLUME 57, NUMBER 7

thought was a very promising idea for proving the 
R.H. Unfortunately I could not find such a paper.

Paul was clearly very fond of Pólya and thought 
highly of his contributions over the many decades. 
During those conversations he couldn’t have been 
nicer and, though he had something of a reputa-
tion around Stanford for not suffering fools gladly, 
he suffered this one quite well on those occasions. 
And I came to like him as a person. My last en-
counter with him was at the memorial service at 
the Quaker Meeting House in Palo Alto for Hans 
Samelson. By that time Paul had suffered his fall, 
from which, I gather, he never fully recovered. Dur-
ing the service, at the point when the organizers of 
the event asked if there was anyone present who 
wanted to say something about Hans, Paul stood 
up and tried to talk about what Hans had meant 
to him personally as a colleague and friend. Un-
fortunately, he was so overcome his voice broke, 
and he had to sit down after only a short time. It 
was a touching moment.

Ilan Vardi
My first encounter with Paul Cohen was as a pre-
cocious high school student, when I somehow got 
the right to take books out of the McGill Univer-
sity Math Library. At that time, I decided that the 
continuum hypothesis was the “coolest” famous 
result, at least one for which I could understand 
the statement, so I set out to read the book Set 
Theory and the Continuum Hypothesis. Of course, 
I didn’t get very far, and my impression was of 
a very dry incomprehensible text. I found that 
first experience very ironic when I finally read 

the book last winter on the occasion of its new 
Dover edition. On the contrary, I now found this 
to be one of the most readable mathematics 
books ever written, a personal account of Paul 
Cohen’s journey into logic. It highlights his good
mathematical taste, as he surveys the most beauti-
ful and important results in the field, even if they 
do not serve to prove the main result of the book. 
Of course, what makes the book even more amaz-
ing is that it gives a solution to the most important 
problem in the field.

I first met Paul Cohen in person when I got a 
job at Stanford as an assistant professor. My thesis 
advisor, Dorian Goldfeld, had warned me about 
being cornered by Paul Cohen, who could spend 
hours discussing his ideas about the Riemann 
hypothesis. In fact, that never happened. The first 
few months at Stanford were quite disorienting, 
the new assistant professors were left completely 
to their own devices, and I never had any contact 
with the full professors unless it was about some 
minor administrative matter. The exception was 
Paul Cohen, who early on invited me and another 
assistant professor, Norman Wildberger, to dinner 
at his home. Norman and I gave him a bit of a hard 
time about wanting to “touch” his Fields Medal, but 
he was a good sport and he eventually showed it 
to us. On that occasion it was quite obvious how 
devoted Paul was to his family, something which 
is very important to mention.

This was entirely consistent with the following 
fifteen years I spent in the Stanford area—Paul was 
the only academic that I would regularly run into 
in Palo Alto. In fact, I would often see him and his 
wife, Christina, at the local cafes, and upon reflec-
tion it seems probable that he had me in mind 
for these outings: “Christina!” “Yes, Paul?” “Let’s 
go to Caffe Verona, Vardi will be there!” Hanging 
out in cafes was more or less frowned upon in 
that part of the world, and I would get annoyed 
at the people who would tell me in an accusatory 
tone: “You’re always here,” especially because it 
was true, though they didn’t have the evidence to 
back it up unless they did the same. Then one day 
Paul Cohen walked into Printer’s Inc., the only cafe 
bookstore in Palo Alto at the time, and told me: 
“Vardi, you come here at least as often as I do!” 
which for me was the final proof of his superior 
mathematical ability.

This shows that, unlike many stereotypical aca-
demics, Paul was a very social person who needed 
contact with different kinds of people and to do 
different kinds of things. Later in life, he would 
also take Christina out to comedy clubs, something 
completely unusual for academics.

Back in the department, Paul had the habit of 
challenging people, which could be disconcerting, 
especially to graduate students, though it never 
bothered me. For example, he would repeatedly 
ask me if I knew Feuerbach’s theorem, a.k.a. the 

Paul and Charles Cohen at the Mittag-Leffler Institute in 
Djursholm, Sweden, in the sabbatical year 1977–1978.

Ilan Vardi is a mathematician currently working in
horology. His email address is ilan@chronomaitre.org.
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nine-point circle, and I eventually looked it up so 
I could reply that it could be proved by inversion, 
which basically kept him quiet. The funny thing is 
that, when I think about it now, it seems perfectly 
normal to me that any mathematician or aspiring 
mathematician should be aware of Feuerbach’s 
theorem and its proof. So it seems that Paul Cohen 
had a beneficial influence on me by convincing me 
that mathematicians should have a wide knowl-
edge of the most beautiful mathematical results.

When I was at the Institut des Hautes Études 
Scientifiques (IHÉS), I got interested in unique-
ness of trigonometric series, and, much to my 
surprise, I found a copy of his unpublished Ph.D. 
thesis in the Orsay library. I decided to typeset it 
and wanted to know whether I could post it on my 
website. I called him to ask for his permission and 
to catch up on the previous few years: “Christina!” 
“Yes, Paul?” “You’ll never believe it, Vardi got mar-
ried!” That was the last time I ever spoke to him. 
I found out about his death by reading the annual 
end-of-year obituary listing in Time magazine, 
which was more proof of the extent of his fame.

I have since revisited Christina at their home 
on the Stanford campus. This house is unusually 
large for California and is at the very heart of fac-
ulty housing just next to the president’s house. It 
seems that, at the height of his career, he chose 
Stanford to get some relief from the pressure of 
East Coast academia, and that big house repre-
sents the shelter he found with his family. Inside 
his study one can get an idea of his inspirations: 
above his desk are pictures of André Weil, Atle 
Selberg, and Peter Sarnak.

In order to get a better understanding of Paul 
Cohen, I strongly suggest viewing the videos of 
his Gödel Conference lectures in Vienna, which 
are posted on YouTube. What I find striking when 
seeing him again is the delicate way in which he 
expresses himself and which faithfully reflects 
his intellectual qualities. My wife, who had never 
met him in person, found him quite seductive in 
those videos; of course, she did marry a math-
ematician….

Charles Cohen
My Father the Romantic
For my father, being a mathematician was not 
a career, it was his calling. Although he solved 
some of the great problems of twentieth-century 
mathematics, he was at heart a nineteenth-century 
mathematician. Even more than that, I would call 
him a nineteenth-century romantic. To him, math-
ematics was something beautiful and transcen-
dent, and he lived completely outside the mold 

of the professionalized and specialized modern 
academic. Instead, my father studied every subject 
that interested him, and did so with an astonish-
ing capacity for the absorption and mastery of 
diverse ideas.

A graduate student at Stanford once told me, in 
amazement, how my father happened to pass by 
a class to which the professor had not shown up 
and ended up teaching the class himself: perfectly, 
with no advanced preparation or notes. He had a 
way of making even the most difficult ideas seem 
simple, even if afterward one could not always 
explain them as clearly as he had. Personally, one 
of my fondest memories of my father is sitting on 
the steps in our hallway at home, late at night, with 
him explaining deeper and deeper truths in the 
history of mathematics and physics. At such times 
it felt as if hundreds of years of scholarship were 
alive in his mind, and he was channeling the ideas 
directly to me. It was a truly a thrilling experience, 
and one that I know must have been shared by 
many others that he came in contact with.

And it was not just mathematics that inspired 
him like this. He loved knowledge of all kinds. My 
father used to say that the way to keep me quiet 
when I was little was to feed me information, and 
I could have had no better source of knowledge 
than he on virtually any topic: history, science, 
literature, technology. He loved solving the very 
puzzle of existence—I remember him always 
mastering one esoteric field after another—from 
Japanese and Oriental rugs to Morse code and ar-
tificial intelligence. Someone once said that when 
a person dies it is like a great library burns, and 
this is surely true of no one more than my father.

Of course he was a man blessed with excep-
tional talents, but I would also say that he had ex-
ceptional courage. He did not just dream of living 
a full and challenging life; he went ahead and did 
it. In mathematics, he dared to work on problems 
others were afraid to. I think he wanted to work 

Charles Cohen is senior vice president, Sankaty Advisors. 
His email address is charlescohen@gmail.com. 

Left to right: Charles, Eric, Christina, Paul, and Steven Cohen.
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on famous problems not to become famous him-
self but because he was drawn to great ideas, the 
same way a composer is drawn to great music. 
He felt math was something rare and deep in the 
universe, and this allowed him to conquer any 
fears of failure that he might have had. Although 
ultimately this led to great success for him, it also 
meant that he was driven to work on only the 
most challenging of problems. I remember walk-
ing in the foothills around the Stanford campus 
as he attempted to explain to me his many years 
of work on the Riemann hypothesis —work that 
lived almost completely within his mind, and the 
solution to which, unfortunately, always remained 
out of reach. But just the process of his thought 
was so powerful and beautiful, it remains with me 
to this day.

But my father was not merely a scholar. He also 
loved life as an experience, not just as an idea. He 
was gregarious. He loved fine food, traveling the 
world, singing, and playing the piano. He especially 
loved classical music. I recall him sitting at home, 
listening to Beethoven and reading along with the 
score, simultaneously decoding the musical pro-
gressions and being swept up in the emotion of 
the experience. In a way, I think this is very much 
the way he viewed mathematics as well.

Although my father was not a religious man 
in any doctrinaire sense, I feel that in his life he 
always strove for truth, beauty, and love, and to 
me that is the mark of a truly spiritual life, a life 
full of spirit. I can think of no better definition of 
a life well lived than that.

My father seemed to have an amazing power 
to touch people (even those who only met him 
briefly), and for those of us who knew him well, his 
passing is a great loss. But his own journey was as 
full and rich as anyone could hope for, and I hope 
the courage with which he tackled existence will 
serve as an inspiration for us all.

Note: Except where otherwise noted, all pho-
tographs used in this article are courtesy of the 
Cohen family.
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Celebrating Mathematics
in Stone and Bronze
Helaman and Claire Ferguson

Motives
I celebrate mathematics with sculpture and sculp-
ture with mathematics. Eons-old stone strikes me
as a perfect medium through which to celebrate
timeless mathematics.

I used to simplify life by putting science in one

room and art in another. This avoided exposing
my entangled soul, lest someone think me not
sufficientlydedicated toone discipline or the other.
Keep science and art separated, my generation was
informed. “You can’t do both.” Parents advised, “If
you can do science and have a lick of sense, you’d
better. Artists starve.”

Now we live in a golden age of both art and
science. More career choices. I am grateful that I
have had the opportunity to combine and do both
[22].

Mathematicians have their own aesthetic, a
sense of beauty and elegance difficult to communi-
cate [2]. My design process starts with some inspir-
ing mathematics. My sculpture convolves math-
ematical abstractions and fundamental forms
shared by everybody.

Humans are toroidal. This feature links our
anatomy and abstract topology. For example, the
abstract mathematical idea could be a quotient
space. An easy example is a torus. The shared
form could be a handshake, a less easy example of
a triply punctured torus. My convolution includes

geometry, topology, and humanity in forms I can
express in paper, computer, clay, bronze, and
stone.

Helaman Ferguson is a sculptor and mathematician work-

ing in Baltimore, Maryland. His email address is

helamanf@helasculpt.com. Claire Ferguson is an artist

and author. Her email address is claire@

claireferguson.com.

I design sculpture to be touchable. Art mu-
seum curators warn us to “Look, don’t touch.” My

sculpture succeeds when touched, held, fingered,
crawled through, and then thought about.

Although I do not make models, I do make
the invisible visible, touchable, and occasionally

knowable. Each of my sculptures involves a circle
of beautiful mathematical theorems. I love math-

ematics for reasons difficult for me to articulate
in words, but which I can articulate in sculpture.

I want some wonders of our beautiful art and
science to have a life in a larger world [4].

Theorems in Bronze
Lost-Wax Bronze

Like most sculptors, early on I cast my own

bronzes. This process involves complex steps of
positive primary, negative mold, positive wax, neg-

ative ceramic, and positive bronze. These precede
chasing, patina, or polish of the final surface. Some

pieces I cast solid, then carved, and then polished
[4].

Bronze is very like cast iron and usually comes
in ingots. Many industrial copper alloys go by the

name of bronze, and bronzes throughout the world
can differ in many respects. Manganese bronze is

typically found in faucets. Fine art bronze in
North America is an alloy of copper with silicon

specialized for pour consistency and polishability.
A typical “molecule” of silicon bronze is

9438Cu + 430Si + 126Mn + 4Fe+ Zn+ Pb .

Division of the coefficients of this “molecule” by
10000 gives a partition-of-unity recipe for fine art

silicon bronze. Bronze has had industrial and mil-
itary value through the ages; bronze artifacts have

always been vulnerable, because we humans dream
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Figure 1. Umbilic Torus NC.

Figure 2. Umbilic toroid in Deseret limestone.

of peace but engage in war. Nonetheless, polished

bronze collects light like no other medium, and it

makes dazzling awards, e.g., [11], [20], [14], [18],

[19].

Umbilic Torus NC

Some twenty years ago, I created Umbilic Torus

NC in an elegant faience antique verde bronze [4].

I had already carved in stone a number of these

twisted tori, for example, the umbilic toroid in

Figure 3.

a polishable Deseret limestone I pulled out of

the Rocky Mountains. The NC refers to numerical
control, at a time when milling machines were

served by paper tape.
The “Umbilic Torus NC” form intrigues me

most among all twisted toroids because of its

explicit connection with the representation theory
of GL(2, R), the 2 × 2 invertible real matrices.
This group acts on homogeneous binary quadratic

forms (two variables, three coefficients) to give
the familiar stratification of ellipses, hyperbolas,
and parabolas. This group also acts on homo-

geneous binary cubic forms (two variables, four
coefficients) to give the stratification by elliptic

umbilics, hyperbolic umbilics, parabolic umbilics,
and pure cubes [5].

I wanted to carve the
1

3
twisted torus with

radial cross-section deltoid (hypocycloid with
three cusps) and sagittal cross-section cardioid

(epicycloid with one cusp) with some numerical
accuracy. I also wanted to articulate the surface
with a surface-filling Peano-Hilbert curve. The

three-axis milling machine presented a rapidly
rotating carbide ball cutter to the material and
received its point-to-point movements from paper

tape. I solved the tool-path problem by discovering
that the choice of a surface-filling curve for the
tool path was more efficient and more aesthetic.

The offsets and tool moves all had to be prepro-
grammed. At the time all this data in the G-code of

the milling machine would generate enough paper
tape to fill the manufacturing lab. Fortunately, the
lab people found a hard disk drive to interface

with the milling machine in lieu of the paper tapes.
In Figure 3 we see the tool path curve in three-

space as a ghost trajectory of the path for the

physical cutter to follow. This machine carving
only gives the first primary positive curvilinear
waffle form cut into a dense Styrofoam. To create

the primary form for the Umbilic Torus NC, I used
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Figure 4.

Figure 5.

applied mathematics, computer science, and engi-

neering. After the many positive-negative steps of

the lost-wax bronze casting process I finished the

Umbilic Tori NC with antique verde patinas.

The umbilic torus image and others like it

have appeared on the covers of calculus books. I

encounter students who tell me they have spent

a lot of time looking at those covers and the

description of the image. One young woman told

me she thought her calculus instructor awful and

that the umbilic torus image and its description

were what got her through the class.

Theorems in Stone
On Carving Stone

Stone is one of my favorite media. Maybe I choose

stone because I was raised by a stone mason who

saw beauty in common field stones. My aesthetic

choices include geological age, provenance, and

subtraction. We learn addition and then we learn

subtraction. Subtraction is harder, isn’t it?

Traditionally, one originates sculptures by ei-

ther addition or subtraction. Addition is popular:

model clay, add clay to an armature, or weld pieces

of metal together. These are operations with mod-

ules. Most art schools do not teach subtraction in

the form of carving stone. To begin with a block of

stone and take away what is not desired, to leave

the desired, is considered really old-fashioned. It

is difficult to do and even more difficult to teach.

But I think subtraction is more interesting than

addition, especially if I subtract from stone myself.

Mathematicians are notorious for wanting to do

things themselves, prove their own theorems, or

prove other people’s theorems without looking at

the known proofs. Sculptors tend to the opposite.

Most stone carving today is like a glamorous rock-

music recording production; artists with enough

money job it out—outsource. The question for me

is “job out what?” How do I job out C∞ functions?

Negative Gaussian curvature? More important,

having done so, what have I learned?

But there may be no practical reason to out-

source simply because we live in amazing times. I

can go almost anywhere and put together a modest

stone carving studio from the inventory of a lo-

cal hardware store, complete with diamond saws.

That would have been impossible when I began

pulling my own studio together some forty years

ago. Most of the credit for this goes to the recent

development of diamond-cutting technology [8].

Because of synthetic diamond production, sawn

and polished stone can be found everywhere now,

while even a short time ago it was prohibitively

expensive.

Usually my sculpture goes into colleges or

universities. I can expect my work to be there

for generations of faculty, colleagues, students,

employees, and their families to enjoy. My work

may well perturb their preconceptions about why

creative math and creative art possess the unique

and inspiring vitality that they do possess.

If a stone has been around for millions of years,

it will probably last another few thousand years,

especially after I carve it into something of no

obvious military or industrial value. I start with

a relatively worthless piece of stone, and when I

get done with it, from a functional point of view,

it is even more worthless. This suits me because

my stone sculpture will probably last longer as a

result.
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If someone digs up my theorems in stone in a

few thousand years, I expect that the excavator

can decode what I have encoded and continue cel-

ebrating mathematics. I’d like my sculpture to be

big and strong enough for a few beautiful math-

ematical theorems to survive outside of books,

classrooms, and the here and now, e.g., [12], [13],

[10], [16], [9], [17].

Next I give a mathematical discussion of sub-

traction and relate that to a block of stone. Then

I conclude with a discussion of two of my large

stone sculptures.

Subtraction

One of our oldest mathematical algorithms is the

Euclidean algorithm as found in Euclid’s Book VII

for pairs of integers and Book XI for pairs of

real numbers. The algorithm is described in Euclid

as continually subtracting in turn. In 1977 Rodney

Forcade and I discovered, with proofs, uncount-

ably many generalizations of Euclid’s algorithm

to n-tuples of reals, complexes, or quaternions

[6]. Now known as PSLQ, these are subtraction

algorithms. I begin with a list of real numbers

x ∈ Rn and construct a list of integers m ∈ Zn,
relating them in a linear combination, x ·m = 0,

if such a relation m exists. If no such relation is

constructed, then at least PSLQ constructs a lower

bound on the size of any possible relation. PSLQ

will discover an underlying relation of dimension

n in time that is a polynomial function in n and

the logarithm of the Euclidean norm of the co-

efficients; I consider my algorithm a subtraction

process with GL(n,Z) matrix inverse operations.

This subtraction algorithm has led to many new

discoveries [1].

I give an example of one of these discoveries:

a new formula for π was discovered with PSLQ

[3]. This formula has the remarkable feature that

permits binary digits of π beginning at some

arbitrary position to be computed directly, without

any need to compute any of the preceding digits.

Figure 6 looks like subtraction: the large positive

black area is a disk with three smaller disks

subtracted so that the figure has area π . This

partially deleted disk is reasonably accurate as

printed here, like the one I cut from black acrylic

to 1000th of an inch with a Cartesian laser robot.

The area π of this disk is given by an inner

product of a real vector x = (x1, x4, x5, x6) ∈ R4

and an integer lattice point m = (4,−2,−1,−1) ∈
Z4. The three negatives correspond to the three

deleted disks. In the theorem,

π = x ·m,
where

xj =
∑

k≥0

1

16k
· 1

8k + j ,

Figure 6.

we only need j = 1,4,5,6 to express π . These

xj are real numbers, given by the geometrically

convergent series above; we can compute them to

arbitrary precision.

The discovery of this new π formula [3] was

made by taking the input for PSLQ to be

y = (−π, x1, x2, x3, x4, x5, x6, x7, x8) ∈ R9.

Let a basis for y⊥ be given by 9× 9 rank 8 matrix

H, so that y H = 0. Then PSLQ iterates on the

pair y,H presented as sufficiently long decimal

strings. Each iteration constructs an integer matrix

A ∈ GL(9,Z), where A−1H becomes small. In

the process y A becomes small, too, but more

important, a coordinate of y A may become 0 so

that a column of A is a relation for y .

For this example, taking 32-place decimal pre-

sentations of y and H, after 50 iterations PSLQ

constructed the GL(9,Z) matrix A =
















1 0 0 0 0 0 0 0 0
4 −11 −36 −68 0 61 −68 −175 −3
0 −3 4 2 1 −4 −6 −2 0
0 11 32 69 0 −58 73 177 3
−2 17 75 134 −4 −110 127 348 6
−1 21 42 86 1 −80 93 234 4
−1 −3 −40 −64 3 56 −52 −170 −3

0 12 22 40 3 −46 52 118 2
0 −8 −6 −21 −5 15 −27 −61 −1

















which has determinant ±1. The first column of

this 9×9 matrix A is a relation for y , a fairly small

lattice point. The rows of the inverse matrix A−1

actually give good rational approximations to the

vector y ∈ R9. Note that some of the coordinates

of this first column of A are 0. Hence the formula

for π needs only four of the xj ’s.

Where is the block of stone in all this? The

block is in nine dimensions and is very tiny. In

this example the block has volume on the order of

10−288.

The vector y ∈ R9 is presented for this exper-

iment by thirty-two decimals in each of the nine

coordinates, not as real numbers. In any computer
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Figure 7. Fibonacci Fountain.

we know of, all the arithmetic is in terms of trun-
cated rational numbers, bit strings most likely.
The PSLQ experiment does all these subtractions
and in the end only reveals that in this tiny block
there is a real vector with that relation. That is the
discovery, and it is as empirical as carving stone.

PSLQ gives no proof. The proof, as for all
the discoveries made by PSLQ , must be found
elsewhere. Of course, the form once discovered
may suggest a proof. Once we see this formula for
π we can easily imagine that it could have been
discovered by Newton or Euler, but evidently it
was not. There are many more PSLQ discoveries
than we have proofs for at this time, and I suppose
that is as it should be.

Fibonacci Fountain, Essential Singularity II

A rainbow occasionally appears in my Fibonacci
Fountain (Figures 7, 8, 9, 12). I completed this
sculpture, quite coincidentally, eight centuries

after Leonardo of Pisa introduced addition and
subtraction with Arabic numerals on paper instead
of operating with Roman numerals or an abacus (it
should be noted that decimal positional arithmetic
was discovered in India at least seven centuries
before Leonardo and was later developed by the
Arabs). We remember him for giving us that rabbit
problem, leading to the Fibonacci numbers

0,1,1,2,3,5,8,13,21,34,55, . . . ,

from which descended linearly recurrent se-
quences [21]. It would seem that linear recurrent
sequences are even more ubiquitous than rabbits.

As I walk about the 2/3-mile circumference of
the 15/2-acre Lake Fibonacci at the Maryland Sci-
ence and Technology Center in Bowie, Maryland,
I see an amazing assortment of plants and trees.
The area is a shrunken plantation; only 500 acres
remain. If I nose about a bit, I observe Fibonacci
phyllotaxis in scale, seed, cone, sprout, leaf, and

Figure 8.

Figure 9.

twig of these ratios (where the subscript de-

notes the relevant ratio): elm1/2, balsam2/3, oak2/5,

cherry2/5, hemlock3/8, poplar3/8, pear3/8, pine5/8,

willow5/13, daisy8/13, sunflower34/55. The plantation

owners collected and planted every sort of flower,

bush, and tree available over at least two centuries.

The collection is now neglected, and the collectors

and their slaves lie buried on a forested hill near

the Fibonacci Fountain.

My Fibonacci Fountain contains over 45 tons

of billion-year-old Texas granite. It stands 18

feet above the water, supported underwater by

concrete and steel to a depth of 14 feet, which is

supported in turn by 28 pilings in 40 feet of mud.

When the test cores were drilled no bedrock was

found.

Fourteen water cannons spurt a mathematical

profile over thirty-six feet into the air, recycling

Lake Fibonacci with freshly oxygenated water. The

view is especially refulgent with the interplay

of stone, water, sunlight, and fog. The profile

of the fountain in the usual x, y, z coordinates

approximates

z = z(x, y) =| τ
1

x+y
√
−1 |, τ = 1+

√
5

2
≈ (fn

√
5)

1
n
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for the usual Fibonacci two-term recursion se-
quence, fn = fn−1 + fn−2, n > 1, f0 = 0, f1 = 1. I
located water cannons at Fibonacci number inter-
vals along the x-axis in the y = 0 vertical plane.
Restricted to that plane, the profile gives an essen-
tial singularity curve which tends to infinity and
zero as x tends to zero from right and left respec-
tively: a smooth, infinitely differentiable, C∞, but
not analytic at x = 0, function [4].

This distinction between smooth and analytic,
allowing C∞ functions of compact support, is
worth celebration by itself.

To do architectural-size sculpture, I find friends
with huge cranes. Assembling the fountain re-
quired a 75-ton crane. The 75 tons does not refer
to the weight being lifted nor the weight of the
crane. The 75 tons refers to the lift capacity of the
crane as determined by the angle and length. The
angle is that which the stick (extendable boom)
makes relative to the crane platform; the length
is how much stick is out. The crane had to stand
on solid ground 100 feet from the fountain. This
arrangement created a balance problem: A 1500-
pound granite slab hanging from 140 feet of stick,
at a low angle, could have tipped the crane into
the squishy mud of the lake bed. We avoided this
disaster by loading a 2-ton block of quartz diorite
(which I happened to have in my studio) onto the
back of the crane. There were dicey moments;
fortunately, no one was injured.

Pigeonholes and Gauss

I composed the fountain of layers of 1500-pound
slabs, each nominally 4 inches thick.

In Figure 10 are side and plan drawings of the
fountain, the x-z plane section and the projection
on the x-y plane, respectively. The nominal 4
inches meant that the slabs came out of the quarry
mill no thinner than 4 inches and no thicker than
4-1/2 inches, so any two slabs could differ in
thickness by as much as a half inch. Stacking up
half-inch differentials could have been disastrous.
What to do? Use the powerful pigeonhole principle
from number theory, of course.

I had eighty slabs of two colors of billion-
year-old Texas granite, forty of each color from
which to choose. I knew that at least two of these
1500-pound “pigeons” were within 1/64 of an
inch difference. I calipered all these “pigeons” and
found the usual normal distribution, from which
I could select compatible subsets of “pigeons” for
each layer.

Figure 11 gives a comparison and a conflict. On
the bottom, the sheet records the tally marks for
the distribution of the eighty slabs within the half
inch. There are two, one for the forty red slabs
and the other for the forty beige slabs. You can
see each has the expected normal bulge in the
middle. On the top we have the lovely abstraction,
a Gaussian distribution, the familiar bell-shaped,

Figure 10.

unimodal curve and probability measure on the
real numbers,

t ֏ e
−t2
,

1√
π

∫∞

−∞
e
−t2
dt = 1 .

In the bottom image we see messy discrete reality.
In the top image we see clean continuous theory
with the transcendental π thrown in for good
measure. I created this sculpture as I create all
my sculptures, by balancing the tension between
these two, ugly or beautiful, truth or ideal, or
sometimes the other way round.

Note that I have not drawn the normal curve as
a narrow inky line on a blank background. In fact,
I have not drawn the curve at all. Instead I painted
a red region and a blue region. This is more like
a sculpture for me. It reminds me of the stone
and air interface I create when I make a sculpture,
where I spend so much time and energy to get it
just right.

Lightning Strikes!

I spent three years working on this Fibonacci
Fountain. Then, three years after it was installed,
a lightning bolt obliterated several of the granite-
enclosed water cannons. I was close enough to
hear the monster thunderclap and to see the
flash. Such an event might have struck me in
particular as ill-fated or portentous, for, at the age
of three, I had seen my natural mother killed by
lightning. Fortunately, I have grown out of feeling
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Figure 11.

superstitious about threes. I in fact consider three

a very helpful first odd prime number.

This lightning bolt reminded me that even if I

work in billion-year-old granite as a hedge against

the future, I only fob off nature for a little while.

She moves on indifferent to our little interruptions.

After the strike, a scuba-diver/mathematician

friend brought up three hundred pounds of granite

shards, very sharp, like broken glass, which had

been blown off the fountain. To prevent future

strikes, I put a charge diffuser on the fountain of

the sort engineers put on antennae to protect them

from environmental high voltages and currents.

The reconstructed fountain once again rejuvenates

the lake with fresh oxygen and gathers geese under

its mists.

Invisible Handshake I

For this negative Gaussian curvature carving, I

started with a twenty-four-ton block of two-billion-

year-old black quartz diorite from South Africa.

Figure 12.

Figure 13. Ferguson and Invisible Handshake I.

Minimal vs. Negative Gaussian Curvature

Geometer Alfred Gray inspired this negative curva-
ture direction in my sculpture when he introduced

me to Celso Costa’s minimal surfaces with torus
topology [7].

About each point (x, y, z) on a smooth surface
S in R3, there is a little circle image on the surface.

Each point of the circle has a plane through the
normal to the (x, y, z) point. The plane intersects
the surface S in a curve. Each curve has its own

signed curvature. This mapping from the little
circle to curvatures is bounded, so there will be

a maximum and minimum curvature at the point
(x, y, z), the two principal curvatures κmax(x, y, z)

andκmin(x, y, z), respectively.The product of these
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two curvatures

κ = κ(x, y, z) = κmax(x, y, z) · κmin(x, y, z)

is the Gaussian curvature at the point (x, y, z).
Gauss proved that this product curvature is an
intrinsic invariant of the surface S. Isometric
deformations of the surface S will have the same

product curvature.
A surface S is a minimal surface if the two

principal curvatures are equal in absolute value
and opposite in sign at every point (x, y, z),

κmax = −κmin, κ = −κ2
max.

Weierstrass parametric representations [7] of min-
imal surfaces are given by the real or imaginary
part of the mapping

z ֏

∫ z

z0

f (w)
(

1− g(w)2,
√
−1(1+ g(w)2),

2g(w)
)

dw ,

where f and g are suitable meromorphic functions

of w , and z, z0 are in a suitable region of the
complex plane.

These Weierstrass parametric representations
provide uncountably many immersions of minimal
surfaces in three dimensions. What can I do with
uncountably many virtual sculptures? I can at least
sample them with stereo-pair computer graphics
and pick ones I particularly like. It is possible to

compute images from integrals with modern tools
such as Mathematica.

What does Gaussian curvature mean to me
sculpturally? The robust physical idea is not the
equalityof the twoprincipal curvatures. The robust
sculptural idea is that the Gaussian curvature must
satisfy an inequality and be negative,

κ(x, y, z) < 0.

This observation has far-reaching consequences
for my sculpture: every point on a negative Gauss-
ian curvature surface has a saddle neighborhood.
Translated into stone, the idea means that locally

every point is the keystone of a fabric of arches
with the warp bending one way and the weft
bending the opposite way. Such stone carvings
should have great structural strength, and they
do. Translated to anatomy, the idea lets us rec-
ognize many epithelial saddle forms on our skin
surface. For instance, in the common handshake

two people press together their matching negative
Gaussian-curvature parts between the thumb and
palm.

For me, the consequences of negative Gaussian
curvature became solid in sculptures of Costa’s
embeddings and Weierstrass’s immersions of
triply punctured tori in R3. I related this to elliptic
curves y2 = x3 + ax+ b and a Kepler law (Jupiter

shaking hands with the Sun).
I carved my early negative Gaussian curvature

sculptures in Carrara marble using virtual-image

Figure 14.

projection systems. These were based on Stewart
platform and cable metrology ideas. The old con-

cept is subtraction again: carve away what is not
supposed to be there. New technology allows me

to virtually project the image given by parametric
equations into a block of stone. Most importantly,

in the midst of all this technology, I have been able
to learn new negative Gaussian curvature forms

and carve them directly [4]. Mathematics can be
my invisible model.

Carving Quartz Diorite

The Invisible Handshake block of quartz diorite
was unusually large as quarry blocks go. Upright,

this block stood nine feet high, six feet wide, and
five feet thick. My block came by boat into the port

of New Orleans from South Africa, was barged
up the Mississippi River to Minnesota, and then

trucked to my studio. At twenty-four tons, this

block was a single semi-trailer truckload barely
below the limit for a legal load on the highway. I

used a seventy-ton crane to lift my block off the
truck and ease it down into my studio, where I

could finally sink my diamonds into it.
I cored the first hole and changed forever the

topology, transforming the block from simple
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Figure 15.

Figure 16.

connectivity into a torus. I built and rebuilt scaf-

folding to carve the torus further into a triply

punctured torus.

I do not suggest that such a carving project is

easy, even with new diamond cutting technology.

Carving uses many tools, my diamond chainsaw

principal among them.

In Figure 15 you are looking at a sixteen-

horsepower motor powered by a hydraulic pump

circulating 2500 psi fluid through hoses connected

to the saw unit. High-pressure water continually

blows through the chainsaw bar, clearing detritus

and cooling the diamonds. The diamonds act as

tiny industrial grits embedded in the little steel

blocks on the chain. The granite wears away the

steel and exposes the diamonds, thereby effecting

the cutting. Exposed to the air, diamonds will burn

with little heat. They are just carbon, and the water

keeps them cool. With this high-pressure fluid and

water tool I can do an eighteen-inch plunge cut

directly into granite. I needed that tool to carve out

the six tunnels these kids are exploring (Figure 16).

They are getting a seat-of-the-pants understanding

of negative Gaussian curvature.

Final Setting and Footprint

A ten-foot-diameter granite disk provides the

setting for my Invisible Handshake I, tiled by hy-

perbolic pentagons. The footprint of the sculpture

is the center right-angled pentagon of 2-1/2-foot

radius.

I created a computer-graphics color image of

the hyperbolic checkerboard of right-angled pen-

tagons in the Poincaré hyperbolic disk (Figure

17, left), with the figure five moving, tense, but

heeded through the hyperbolic plane. This was my

response to the imagist poem “The Figure Five”

Figure 17.

Figure 18.

by William Carlos Williams and the subsequent
painting by his friend Charles Demuth.

On the right side of Figure 17 I’ve transferred

these right-angled hyperbolic pentagons into a
fabric sculpture quilt, a negative Gaussian-curved
checkerboard of identical panel pentagons. This

quilt adapts itself well to the human form and,
like the human form, it can be flattened locally

but not globally.
The finished stone carving Invisible Handshake

weighs 7-1/2 tons and has a precisely carved

pentagonal footprint. This corresponds to the
central pentagon of a Poincaré disk ten feet in
diameter hyperbolically tiled in two colors of

granite.
Figure 18 on the left is a small bronze analog of

this setting with a hyperbolic pentagon footprint.
The sculpture fits into the space of this cen-

tral tiling of a conformal Poincaré disk. The closed

necklace of corner-connected pentagons is in num-
ber 5 times every other Fibonacci number (those
ubiquitous rabbits) [15].

Figure 19 turns out to be an unintentional
nine-ton bell.

The Nine-Ton Bell Reveals Itself

I had carved the twenty-four-ton block down to a
little over nine tons. To prepare to carve the right-

angled pentagon footprint, as shown with attached
water-jet precision-cut template (Figure 18 on

right), I laid the block on one side. To do this simple
move, I hired a sixty-ton crane, a crane operator,
and a rigger man. We had everything rigged up for

the tricky rotation. The nine-ton sculpture hung
horizontally about four feet off the concrete floor.
While I was changing the timber cribbing, I heard

a crackle. The sculpture had slipped about an
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Figure 19.

inch, which created enough friction to melt the
thick six-inch-wide nylon rigging strap. The nine
tons struck the floor, with one corner crushing a
six-inch hole in the concrete. It rang like a bell!
No evidence of this mishap showed on the piece,
which was not what I would have expected given a
big block. I would have assumed that such a force
on a point would split the block.

I learned later that the velocity of sound in
this quartz diorite is greater than the velocity of
sound in steel, even though the density of steel
is much greater than any stone. The negative
Gaussian curvature form has saddle (double-arch)
forms everywhere. An upright arch is quite strong
in relation to gravity. Because a negative Gaussian
curvature form presents a web of arches, every
point is a keystone with a double arch regardless
of the orientation relative to gravity. This gives the
sculpture great strength even though the curved
form is practically hollow compared to its original
solid form. Evidently the energy from the force of
impact is radiated almost instantly and uniformly
throughout the sculpture.

I should not have been too surprised about
this, because I had been carving negative Gaussian
curvature forms in stone and had noted their bell-
like aspects. I had also noted the peculiar strength
of the negative Gaussian curvature form in a large
snow (not ice) carving I did that softened in the
sun but did not collapse.

Negative Gaussian curvature surfaces, espe-
cially minimal surfaces, must have infinite extent
in R

3. To create a sculpture I have to terminate
the surface. Rather than follow the quarry faces
of the raw block, I now choose to compute an
appropriate wave front boundary by solving the
Gauss-Christoffel equations for geodesics on a
surface in R3 [7]. The primary pressure wave will
radiate along geodesics.

Future
My current sculpture studio is in an industrial park
in Baltimore, Maryland. My studio volume is 45,500

Figure 20.

Helaman and Claire Ferguson.

cubic feet. My “tool box” is a shipping container,

which when filled with hand tools weighs 14,000

pounds. As I sit here, I feel in my mind my thirteen-

ton block of beautiful billion-year-old Texas red

granite, and my fingers sweat. This raw granite

block compels me to think of the right timeless

theorems. Its time is now.

The Authors
Claire and Helaman Ferguson received the 2002

Joint Policy Board Communications Award.
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About the Cover

This month’s cover shows one of Hela-
man Ferguson’s works (not mentioned in 
this month’s article by him on the preceding 
pages). In the words of Claire Ferguson (in 
HELAMAN FERGUSON: Mathematics in Stone 

and Bronze):
“‘Double Torus Stonehenge’ is a gradu-

ated linking to unlinking of two handles on 
a double torus, without tearing or breaking. 
Close your hands, then link the thumb and 
forefinger of each hand with the other. Now, 
without opening the fingers, try to separate 
them. The challenge is to find a deformation 
that unlinks a pair of linked handles.”

The pieces are placed on a wooden disk 
roughly the size of a table top. Helaman com-
ments, “I would like to carve some big stones 
in a circle like this, big enough for people to 
climb on and crawl through. Two hundred 
eighty tons would be about right.”

Two copies of this work are held by the 
Maryland Science Center. The photograph 
was taken by Jonathan Ferguson.

—Bill Casselman

Graphic Editor

(notices-covers@ams.org) 
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What Is Mathematical
Biology and How

Useful Is It?
Avner Friedman

R
ecent years have witnessed unprece-
dented progress in the biosciences.
Perhaps the most visible event is the
completion of the Human Genome
Project—the first step toward a molecu-

lar genetic understanding of the human organisms.
Subsequent discovery of noncoding genes and
deeper understanding of the genomic/proteomic
machinery continue to advance biology at a revo-
lutionary pace. Advances are reported continually
in the fights against cancer and degenerative
diseases of the brain, such as Alzheimer’s,
Parkinson’s, and ALS, and in the management
of health threats such as AIDS, insect disease
vectors, and antibiotic resistance. Society is eager
to see basic research quickly translated into
longer and better quality of life through deeper
understanding of disease mechanisms and better
medical treatment. Accordingly, many topics from
bioscience have been given high priority on the
national agenda.

Behind the headlines lie astonishing advances
in basic science and technology, including medical
imaging, nanoscale bioengineering, and gene ex-
pression arrays. These technologies have rapidly
generated massive sets of loosely structured
data and enabled researchers to elucidate ba-
sic biomedical mechanisms and pathways. This
explosion of experimental results has challenged
researchers’ abilities to synthesize the data and
draw knowledge from them.

Thus the emergence of models and the exis-
tence of large data sets that require quantitative

Avner Friedman is Distinguished University Professor

and former director of the Mathematical Biosciences In-

stitute at Ohio State University. His email address is

afriedman@mbi.osu.edu.

analysis, coupled with strong public support for

accelerated progress in the biosciences, presents

a great opportunity for the mathematical sci-

ences. To successfully exploit this opportunity

will require mathematical scientists to learn the

bioscientists’ language so that they can understand

the underlying biology clearly enough before they

bring the power of mathematics to bear. While

we can expect that established methods in math-

ematical sciences will be of immediate use, the

quantitative analysis of fundamental problems in

bioscience will undoubtedly require new ideas

and new techniques. Indeed, when viewed over a

long times cale, biological applications launched

new fields within mathematics, for example, pat-

tern formation in reaction-diffusion equations and

combinatorial problems arising in sequence align-

ment. There already exist several mathematical

bioscience research groups in departments of

mathematics, statistics, computer science, and bi-

ology, as well as biostatistics centers in medical

research facilities around the country. In addition,

individual topics from mathematical biosciences

have been featured in the programs of some of

the existing mathematical institutes in the United

States. Nevertheless, the current size of the math-

ematical biosciences community is relatively small

compared with the demands of the biosciences.

Therefore, there is a need to encourage an influx of

mathematicians and statisticians into mathemat-

ical biosciences and to nurture a new generation

of researchers more systematically than before.

These challengeshave motivatedus to foundthe

Mathematical Biosciences Institute at Ohio State

University as one of the NSF/DMS Mathematical

Institutes. The Institute became operational in the

autumn of 2002, and having served as its first
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Figure 1. Schematic view of the wound
environment developed by Roy et al. [18] (with
permission from C. K. Sen). The blue segments
represent circulation barriers created using a

bipedicle flap, and the red arrows illustrate the
blood circulation near the wound.

director, I witnessed firsthand the enthusiasm of

thousands of our visitors, both mathematicians

and biologists. In this article I would like to

share with the mathematical community some

of the knowledge I have gained as director and

researcher in the MBI.

What Is Mathematical Biology?
If the unit of physics is an atom, then the unit of

life is a cell; but a cell is infinitely more complex.

A cell in mammals typically contains 300 mil-

lion molecules. Some are very large, such as the

DNA molecules, which consist of many millions of

atoms. But a cell is not just a huge collection of

molecules. The cell maintains control and order

among its molecules as exemplified, for instance,

in the DNA-RNA-protein machinery. A cell absorbs

nutrients and generates biomass to perform spe-

cific functions, such as secreting chemicals or

engulfing pathogens; it adapts to its microenvi-

ronment by moving toward sources of nutrients or

by remaining quiescent when resources are scarce,

and a cell replicates when conditions are favorable.

Consequently, mathematical modeling of cellular

processes is quite challenging [1]. Furthermore,

since the human body has 1013 cells of different

types and functions continuously talking to each

other, it is quite clear that mathematical models

of biological processes are extremely challenging.

Even the most successful models can be expected

to deal only with limited situations, ignoring all

but the most essential variables.

Work in mathematical biology is typically a

collaboration between a mathematician and a

biologist. The latter will pose the biological ques-

tions or describe a set of experiments, while the

former will develop a model and simulate it.

In order to develop a model, for instance in

terms of a system of differential equations, the
mathematician needs to determine a diagram of

relationships among the biological variables and

specify rate parameters. Typically some of these

parameters are not found in the literature and
need to be estimated. They are determined in an

iterative process of simulations aimed at achieving

good fit with the experimental data. This process

may take many iterations. Hence it is crucial

that each simulation does not take too much
computational time. When the model simulations

finally agree with experimental results, the model

may be considered useful for suggesting new

hypotheses that are biologically testable. It may
suggest, for example, a particular therapy that

is represented, in the model, in the form of an

increase in one or several rate parameters.

“How useful is mathematical biology?” is a

question with two parts: Does mathematics ad-
vance biology, and does biology inspire new

mathematics? In what follows I shall give a few

examples of research conducted at the Mathemat-

ical Biosciences Institute that illustrate how both
disciplines, mathematics and biology, benefit from

each other.

Ischemic Wounds
Chronic wounds represent a major public health

problem worldwide, affecting 6.5 million individ-
uals annually in the United States alone. Vascular

complications commonly associated with prob-

lematic wounds are primarily responsible for

wound ischemia (shortage of blood flow), which
severely impairs healing response. Recent exper-

iments with a porcine model to study healing

in a preclinical approach were conducted by Roy

et al. [18]. In those experiments a full-thickness

bipedicle dermal flap was developed first, such
that blood supply was isolated from underneath

the flap and from two long edges, as shown in

Figure 1. One circular wound was then developed

in the center of the flap (ischemic wound) and
another on the normal skin (nonischemic wound)

of the same animal as a pair-matched control.

In order to determine therapeutic strategies that

may help heal ischemic wounds, Xue et al. [19]

developeda mathematicalmodel that incorporates
the main variables involved in the wound closure

phase of the healing process, namely, several

types of blood and tissue cells, chemical signals,

and tissue density. The model was formulated in

terms of a system of partial differential equations
in a viscoelastic, partially healed domain where a

portion of the boundary, namely the open wound’s

surface, is a free boundary unknown in advance.
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Figure 2 (from [19]). The open wound is the
circular region {0 ≤ r ≤ R(t)}{0 ≤ r ≤ R(t)}{0 ≤ r ≤ R(t)}, the partially
healed region is the annulus {R(t) ≤ r ≤ R(0)}{R(t) ≤ r ≤ R(0)}{R(t) ≤ r ≤ R(0)},
and the normal healthy tissue is
{R(0) ≤ r ≤ L}{R(0) ≤ r ≤ L}{R(0) ≤ r ≤ L}.

However, each simulation of the free boundary
problem in the 3-dimensional geometry takes too
much time. The challenge then was how to simplify
the geometry while still imposing conditions of
ischemia. Xue et al. [19] assumed that the wound

is circular, as shown in Figure 2, but that many
small incisions of size δ are made at r = L
with adjacent incisions separated by distance ǫ.
Taking δ, ǫ → 0 in appropriate proportions and
applying homogenization theory, they deduced
that each boundary condition u = us (for a solution
of ∆u = f ) before the incisions changed into a
boundary condition

(1−α)(u− us)+α
∂u

∂r
= 0 at r = L

after the incisions were made,whereα is a measure
of ischemia; α near 1 means extreme ischemia.

Figure 3 shows simulations of the radii of the
open ischemic and nonischemic wounds over a
period of twenty days. The results are in tight
agreement with the experimental results of Roy et
al. [18]. The model is now going to be used as a

tool to suggest biologically testable hypotheses for
improved healing, thereby reducing the need for
guesswork and time-consuming animal testing.

Cancer-Inspired Free Boundary Problems
The mathematical theory of free boundary prob-
lems has developed extensively over the last forty
years, but the range of new applications has re-
mained modest. Recently, histological changes in
biology offered new mathematical models and

Figure 3 (from [19]). Radius of ischemic
(α = 0.92)(α = 0.92)(α = 0.92) and nonischemic wound (α = 0)(α = 0)(α = 0)
over a period of twenty days. The nonischemic
wound closes after thirteen days, whereas the
ischemic wound does not heal.

inspired new theories; examples occurred in tu-

mor growth, wound healing, and developmental

biology, to name a few. We shall consider here

tumor models and describe a new class of free

boundary problems related to symmetry-breaking

bifurcations of a spherical tumor and its stability.

Consider a tumor that occupies a region Ω(t),

at time t , and assume that all the cells in Ω(t) are

identical tumorcells andare uniformlydistributed.

Due to proliferation, the region Ω(t) will expand,

but only as long as there is sufficient supply of

nutrients σ . The concentration σ is assumed to

satisfy a diffusion system

σt −∆σ + σ = 0 in Ω(t), σ = 1 on ∂Ω(t),

and the proliferation rate S is assumed to depend

linearly on σ :

S = µ(σ − σ̃ ) (µ > 0, 0 < σ̃ < 1);

roughly speaking, if σ > σ̃ , the tumor expands,

and if σ < σ̃ , the tumor shrinks. By conservation

of mass div ~v = S, where ~v is the velocity of cells

within the tumor. Assuming Darcy’s law ~v = −∇p,

where p is the inner pressure, one gets

−∆p = µ(σ − σ̃ ) in Ω(t).

We introduce a boundary condition

σ = κ on ∂Ω(t) (κ = mean curvature),

which represents the adhesive forces among cells

at the boundary, and the continuity condition

Vn = ~v · ~n = −
∂p

∂n
on ∂Ω(t),

where Vn is the velocity of the free boundary in

the outward normal direction ~n.
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Figure 4 (from [16]). Schematic of tissue flap. The top colored layer consists of dermis, epidermis,
and subdermal plexus. The bottom layer represents fat tissue. The perforator artery and vein are

located at the bottom of the flap.

It is well known that for every σ̃ there exists a µ-
family of stationary radially symmetric solutions
with radius R which depends only on σ̃ :

1

R2
(R coth R − 1) = σ̃

3
, σ(r) = R

sinh R

sinh r

r
,

p(r) = C − µσ(r)+ µ
6
σ̃ r 2,

where C = 1

R
+ µ − µ

6
σ̃ R2. The radius R varies

from 0 to ∞ when σ̃ varies from 1 to 0. The sta-

tionary problem lends itself to questions naturally
considered in bifurcation analysis, with µ as the
bifurcation parameter.

It was proved in [15], [6], and [7] that, given
R, there exists a family of symmetry-breaking
bifurcation branches of solutions originating at

µ = µn(R) where
0 < µ2 < µ3 < · · · < µu < · · · ,

µ = µn + ǫ µn,1 +O(ǫ2),

r = R + ǫ Yn,0(θ)+O(ǫ2)

and where Yn,0(θ) is the spherical harmonic of
order (n,0). Furthermore ([7], [8]), the spherical

solution is asymptotically stable (as t → ∞) if
µ < µ∗(R) and linearly unstable (as t → ∞) if
µ > µ∗(R). Here µ∗(R) = µ2(R) if R > R, and
µ∗(R) < µ2(R) if R < R, where R = 0.62207 . . . is
a solution of a transcendental equation. In case
R > R, the first bifurcation point µ2 is transcritical,
with one branch being linearly stable and the other

branch unstable [13].
The bifurcation results have been extended to

the case where Darcy’s law is replaced by the

Stokes equation ([11], [12]); this models a tumor
developing in fluid-like tissue, for instance, in the
mammary gland or in the brain. However, in this

case the first bifurcation branch has a boundary
with many fingers:

r = R + Σ Yn∗(R),0(θ)+O(ǫ2)

where n∗(R) → ∞ if R → ∞. The biological in-
terpretation is that when a spherical tumor in
fluid-like tissue becomes unstable, it develops
many fingers; hence it incurs a higher risk of
metastasis.

Tumor models with several types of cells
(proliferating, quiescent, dead) were analyzed
mathematically in [3], but the existence of spheri-
cal stationary solutions and their bifurcation and
stability remain mostly open problems.

Surgical Tissue Transfer
Reconstructive microsurgery is a clinical technique
used to transfer large amounts of a patient’s tissue
from one location to another in order to restore
physical deformities caused by trauma, tumor, or
congenital abnormalities. The trend in this field is
to transfer tissue using increasingly smaller blood
vessels, which decreases problems associated with
tissue harvest but increases the possibility that
blood supply to the transferred tissue may not be
adequate for healing. Surgical flaps are currently
designed based on blood supply from a single
vessel. However, there is no objective method
to assist the surgeon in deciding how large a
flap can be transferred given the diameter of
the perforating vessel. If the surgical flap is too
large, some portion may develop ischemia and die,
requiring another surgery.

A mathematical model was developed by Matza-
vinos et al. [16] to determine the transport of
oxygen in a rectangular flap with one perforating
vessel, as shown in Figure 4. The model is based
on a multiphase approach, which assumes that the
flap consists of tissue cells, arterial blood cells,
and venous blood cells of volume fractions θc(x),
θa(x), and θv(x). Correspondingly, the model in-
cludes three transport/diffusion equations for the
oxygen concentrations and two conservation laws
for arterial and venous blood flow. Simulations
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Figure 5 (from [16]). Range of oxygen
concentration in the flap of dimension 4 cm x
2.5 cm x 1 cm with different arterial diameter
ranging 0.2 cm to 1.2 cm.

of the model show which flap will survive the

transfer after four hours and which will develop

necrosis. An example is shown in Figure 5 for a

flap of dimensions 4 cm x 2.5 cm x 1 cm with

different arterial diameter ranging from 0.2 cm to

1.2 cm. Each vertical segment represents the range

of oxygen level in the flap; when the level is below

0.15 (which is 15% of the oxygen level in healthy

tissue), the flap will develop necrosis.

In order to develop the model into a predictive

tool that could be used by surgeons, experiments

with animal models will be needed to determine

more carefully the parameters in the differen-

tial equations and, more importantly, to address,

in the model, the issue of heterogeneity of the

vasculature in the tissue.

Reaction-Diffusion-Hyperbolic Systems in
Neurofilament Transport in Axon
Most axonal proteins are synthesized in the nerve

cell body and are transported along axons by

mechanisms of axonal transport.

A mathematical model was developed by

Craciun et al. [4] that determines the profile and

velocity of the population of transported proteins,

as observed in vivo and in vitro experiments. The

model is described by a hyperbolic system of

equations

ǫ(∂t + νi∂x)pi

=
n
∑

j=1

kijpj for 0 < x <∞, t > 0, 1 ≤ i ≤ n,

where kij ≥ 0 if i ≠ j,
n
∑

i=1

kij = 0 and 0 < ǫ << 1.

Here pi(x, t) is the density of cargo in one of

n states (moving forward along a track, moving

backward, resting, off track, etc.) and x is the
distance from the cell body.

Setting

pm(x, t) = λmQm

(

x− vt√
ǫ
, t

)

,

where λm is determined by the boundary condi-
tions at x = 0 and v is a weighted average of the
velocities vi (vi can be positive or negative), it was
proved in [9] that

Qm(s, t)→ Q(s, t) as ǫ → 0,

whereQ(s, t) is the boundedsolutionofa parabolic
system

(∂t − σ 2∂2
s ) Q(s, t) = 0, −∞ < s <∞, t > 0,

Q(s,0) =
{

1 if −∞ < s < 0
q0(s) if 0 < s <∞;

q0(s) depends on the initial conditions of the pi
and σ 2 is a function of the kij .

This result, which was inspired by formal cal-
culations in Reed et al. [17], shows that the cargo
moves as an approximate wave: its velocity is
fixed, but its profile decreases.

The above result was extended to include cargo
moving in multitracks [10].

The Lung Response to Infection
The lung environment is specialized to reorga-
nize and eliminate most invaders without causing
excessive inflammation. However, this highly reg-
ulated inflammatory strategy can be detrimental
to the host when a prompt, strong inflamma-
tory response is needed to effectively eradicate
pathogens. Such is the case, for instance, in the
early stages of infection with Mycobacterium tu-
berculosis (Mtb). The alveolar macrophages, which
play a large role in the innate immune system in
the lung, are unable to win the fight against the
bacteria all by themselves. With the aid of an-
other family of cells of the immune system, the
dendritic cells, they communicate to the lymph
nodes the need to activate a more inflammatory
brand of macrophages, called classically activated
macrophages (CAMs), and move them to the lung. It
takes approximately two months before the CAMs
become the dominant population of macrophages
in the lung, i.e., before the number of CAM cells ex-
ceeds the number of alveolar macrophages; we call
this time the “switching time”. Considering that
5-10% of the world population develops clinical
symptoms of tuberculosis, it is clearly important
to investigate how to shorten the switching time.

A mathematical model was developed by Day
et al. [5] to address this question. Based on the
biomedical literature, a diagram of interactions
between various cell types, cytokines, and the bac-
teria was developed, as shown in Figure 6. Based
on the diagram, a system of ordinary differential
equations was set up, with parameters taken from
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Figure 6 (from [5]). Diagram of interactions between various cell types and cytokines. Bacteria is
found both in alveolar macrophages (Ai)(Ai)(Ai) and externally.

the literature, or estimated using sensitivity anal-

ysis. The model simulations predict a switching

time of fifty days and residual bacterial load, after

recovery from the infection, of 104 bacteria per

cm3 in the lung; these numbers are in agreement

with the biomedical literature. The model was used

to determine the effect of therapeutic drugs, such

as IFN-γ, on shortening the switching time and, as

a consequence, reducing the maximum bacterial

load during the early weeks of infection and the

residual bacterial load after host recovery.

Modeling the immune rheostat of macrophages

in the lung in response to infection is not restricted

to infection with tuberculosis. Indeed, the same

ideas of reducing the switching time can be applied

to other airborne infections. However, for some

infections it is desirable to slow down the activa-

tion of highly proinflammatory immune response.

This is the case, for instance, in an infection such

as anthrax, in which the immediate highly toxic

immune response overwhelms the infected host

and may result in sepsis shock.

Cell Differentiation

A T cell is a type of blood cell that is a key

component of the immune system. T cells dif-

ferentiate into either TH1 or TH2 cells that have

different functions. The decision to which cell type

to differentiate depends on the concentration of

transcription factors T-bet (x1) and GATA-3 (x2)

within the cell. A T cell will differentiate into TH1

(TH2) if x1 is high (low) and x2 is low (high). A

mathematical model was developed by Yates et al.

[20] (see also [1]). Accordingly, the xi evolve by a

dynamical system

dxi

dt
= fi(x1, x2, Si(t)) (i = 1,2),

where Si(t) is a signal of the form

Si(t) =
Ci(t)+

∫∫

xiφ(x1, x2, t)dx1dx2
∫∫

φ(x1, x2, t)dx1dx2

,

Ci(t) is an external signal (e.g., an infection) and

φ(x1, x2, t) is the density of cells with concentra-

tion (x1, x2) at time t . The function φ satisfies a

conservation law

∂φ

∂t
+

2
∑

i=1

∂

∂xi
(fiφ) = gφ,

where g is a growth rate, and the fi above have the

specific form

fi(x1, x2, Si(t))

= −µ xi +
(

αi
xni

kni + xni
+ σi

Si

ρi + Si

)

· 1

1+ xj/γj
+ βi,

where (i, j) = (1,2) and (i, j) = (2,1).
It was proved by Friedman et al. [14] that, as

t → ∞, the function φ(x1, x2, t) tends to 1-peak

Dirac measure, 2-peak Dirac measures, or 4-peak

Dirac measures, depending on the parameters

of the dynamical system. The idea motivating

the proof is to use a nested adaptive sequence

of domains that enclose the trajectories of the

dynamical system as time increases and then

prove that the nested sequence converges to one,

two, or four points. The location of each peak in
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the (x1, x2)-plane determines whether it represents

TH1 or TH2 cells.

The same idea can be applied, in princi-

ple, to other dynamical systems with nonlocal

coefficients.

Conclusion

Historically, science and technology have been

a driving force for new mathematical theories.

The great alliance between the physical and the

mathematical sciences is recognized universally:

both disciplines thrived by supporting each other.

The renowned educator, John Dewey, wrote in his

1901 book The Child and Society that “We do not

have a series of stratified earths, one of which

is mathematical, another physical, etc. We should

not be able to live very long in any one taken by

itself. We live in a world where all sides are bound

together; all studies grow out of relations in the

one great common world.”

What John Dewey wrote in 1901 is even more

true today, especially in mathematical biology. The

few examples in this article illustrate this point. But

beyond these examples, there are substantial ar-

eas of biology that have advanced by mathematics,

such as computational neuroscience, population

dynamics, ecology, spread of disease, and phy-

logenomics. There is also a series of mathematical

studies launched by biological applications, such

as in reaction-diffusion equations, pattern forma-

tion, stochastic differential equations, numerical

methods of PDEs, and hybrid methods connect-

ing discrete to continuous models. Two workshops

held at the MBI in the autumn of 2008 and two held

in the autumn of 2009 provide many examples of

research on the mathematical-biological interface:

“Multiscale problems in thrombosis development”,

“Biochemical reaction networks”, “Computational

modeling of blood flow”, and “Topology and to-

mography of medical data” are just a few of the

titles presented in these workshops. Viewing the

present trends in mathematical biology, I believe

that the coming decade will demonstrate very

clearly that mathematics is the future frontier

of biology and biology is the future frontier of

mathematics.
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?W H A T I S . . .

a Paraproduct?
Árpád Bényi, Diego Maldonado, and Virginia Naibo

The term paraproduct is nowadays used rather

loosely in the literature to indicate a bilinear oper-

ator that, although noncommutative, is somehow

better behaved than the usual product of func-

tions. Paraproducts emerged in J.-M. Bony’s theory

of paradifferential operators [1], which stands as a

milestone on the road beyond pseudodifferential

operators pioneered by R. R. Coifman and Y. Meyer

in [3]. Incidentally, the Greek word παρα (para)

translates as beyond in English, and au délà de
in French, just as in the title of [3]. The defining

properties of a paraproduct should therefore go

beyond the desirable properties of the product.

As a first step and to illustrate these properties,

let us consider the bilinear operator

Π0(f , g)(s) =
∫ s
−∞
f ′(t)g(t) dt, f , g ∈ C1

0 (R).

By Leibniz’s rule, fg = Π0(f , g)+ Π0(g, f ), that is,

Π0 reconstructs the product fg. In addition, Π0

provides an exact linearization formula, that is, if

H ∈ C∞(R), then

H(f ) = H(0)+Π0(f ,H
′(f )),

as opposed to the one given by the product

H(f ) = H(0)+ fH′(f )+ error .
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Western Washington University. His email address is
arpad.benyi@wwu.edu.

Diego Maldonado is assistant professor of mathematics at
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Π0 also satisfies a Leibniz-type rule,

Π0(f , g)
′ = f ′g,

but it fails to obey one of the main properties of
the product, namely Hölder’s inequality.

So what is a paraproduct? A bilinear, non-
commutative operator Π that satisfies product
reconstruction and linearization formulas (up to
smooth errors), a Hölder-type inequality, and a
Leibniz-type rule such as

∂αΠ(f , g) = Π̃(∂αf , g),
where Π̃ satisfies a Hölder-type inequality. For Π0,
Π̃(f , g) equals fg when α = 1. Π0 comes close
to being a paraproduct, but it is not well suited
for Lp-spaces as it does not satisfy a Hölder-type
inequality.

We now turn our attention to the evolution of
the various forms of paraproducts. Each of the
paraproducts Πl below has transformed in time
into a successor Πl+1, and this natural flow was
motivated by the need of analysts to settle specific
problems.

In retrospect, the first version of a paraproduct
is implicit in A. P. Calderón’s work on commutators
[2]. Let U = {s+ it : s ∈ R, t > 0} and 1 < p,q < ∞.
For F ∈ Hp(U) and G ∈ Hq(U) (Hardy spaces),
Calderón defined the bilinear operator

Π1(F, G)(s) = −i
∫∞

0
F ′(s + it)G(s + it) dt.

Again, by Leibniz’s rule, Π1 reconstructs the
product FG (on the real line), its derivative
obeys Leibniz’s rule (just as the product does),
it satisfies an exact linearization formula, and,
as Calderón showed, it verifies the following
Hölder-type inequality: if 1/r = 1/p + 1/q,

‖Π1(F, G)‖Lr (R) ≲ ‖F‖Hp(U) ‖G‖Hq (U) .
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Let us now “deconstruct” Π1. Define f1 and f2 to

be the real and imaginary boundary values of F ,

that is,

F(s + it) = (f1 ∗ Pt)(s)+ i(f2 ∗ Pt)(s),
where Pt(x) = t−1P(t−1x) are dilations of the

Poisson kernel P(x) = π−1(1 + x2)−1. Defining

Q = P ′ and taking derivatives yields

F ′(s + it) = 1

t
(f1 ∗Qt)(s)+ i

1

t
(f2 ∗Qt)(s).

Similarly, if we write G in terms of its boundary

values, we see that Π1(F, G)(s) can be expressed

as a sum of four operators of the form

Π2(f , g)(s) =
∫∞

0
(Qt ∗ f )(s)(Pt ∗ g)(s)

dt

t
.

In n dimensions and based on a real-variable ap-

proach, J.-M. Bony [1] considered bilinear operators

of the form

Π3(f , g) =
∫∞

0
(ψt ∗ f )(φt ∗ g)

dt

t
.

In analogy with Π2, we have φt(x) = t−nφ(x/t),
ψt(x) = t−nψ(x/t), whereφ is a Schwarz function

in R
n such that its Fourier transform φ̂ is real,

radially symmetric, and supported in the ball

B1(0), φ̂ = 1 in B1/2(0), and ψ is defined (on

the Fourier side) by ψ̂(ξ) = φ̂(ξ/2) − φ̂(ξ). The

discrete version of Π3 (think t = 2−j ) takes the

form

Π4(f , g) =
∑
j∈Z
(ψj ∗ f )(φj ∗ g),

with ψj(x) = 2jnψ(2jx), φj(x) = 2jnφ(2jx). The

properties of ψ give us the equality

fg =
∑
j∈Z

∑

k∈Z
(ψj ∗ f )(ψk ∗ g)

= Π4(f , g)+Π4(g, f )+
∑
j∈Z
(ψj ∗ f )(ψj ∗ g),

which is a product reconstruction formula with an

error term. A convenient modification of Π4 is

Π5(f , g) =
∑
j∈Z
(ψj ∗ f )(φj−2 ∗ g),

which now yields

fg = Π5(f , g)+Π5(g, f )+ R(f , g),
R(f , g) being the tridiagonal sum in |j − k| ≤ 1.

The operator Π5 is called Bony’s paraproduct, and

it has a number of outstanding properties. As

the last identity shows, there is a reconstruction

formula for the product with an error term. It is

not an exact reconstruction, so why is it so useful?

Consider f ∈ Cα and g ∈ Cβ (Hölder spaces) with
0 < α < β. Since a product is as smooth as its

roughest factor, we will have fg ∈ Cα. However,

Bony showed that Π5(g, f ) ∈ Cα, Π5(f , g) ∈ Cβ,
and R(f , g) ∈ Cα+β, thus identifying the bad, the

good, and the best part of fg. Moreover, for

H ∈ C∞(R), Π5 linearizesH at a function f in such

a way that

H(f ) = H(0)+Π5(f ,H
′(f ))+ eH(f ),

where the error eH(f ) is smoother than f . Another

advantage is that, as straightforward calculations

on the Fourier side show, Π5 can be rewritten as

Π5(f , g) =
∑
j∈Z
Ψj ∗ ((ψj ∗ f )(φj−2 ∗ g)),

where Ψ̂ is supported in an appropriate annulus.

The acute reader will notice that this is not possible

with Π4, and this is whyΠ5 was introduced! Letting

〈·, ·〉 denote the usual Schwarz function-tempered

distribution dual pairing, if h is another Schwarz

function, then

〈Π5(f , g), h〉 =
∑
j∈Z
〈(ψj ∗ f )(φj−2 ∗ g),Ψj ∗ h〉,

and this relation provides immediate access to the

Littlewood-Paley pieces of h. Mapping properties

forΠ5, including the ones of Hölder-type Lp×Lq →
Lr , follow by duality.

To further see some of the paraproduct proper-

ties in action, we will prove the classical fractional

Leibniz rule, which states that
∥∥Dα(fg)

∥∥
Lr ≲ ‖Dαf‖Lp1

∥∥g
∥∥
Lq1

+ ‖f‖Lp2

∥∥Dαg
∥∥
Lq2 ,

where D̂αh(ξ) = |ξ|αĥ(ξ) for α > 0, and 1 <

p1, p2, q1, q2, r < ∞ with 1/r = 1/p1 + 1/q1 =
1/p2+1/q2. The following short argument (see, for

instance, Muscalu, Pipher, Tao, and Thiele (2004))

exploits the product reconstruction and Leibniz’s

rule for paraproducts:
∥∥Dα(fg)

∥∥
Lr

=
∥∥Dα(Π(f , g))+Dα(Π(g, f ))

∥∥
Lr

=
∥∥Π̃(Dαf , g)+ Π̃(Dαg, f )

∥∥
Lr

≲ ‖Dαf‖Lp1

∥∥g
∥∥
Lq1 + ‖f‖Lp2

∥∥Dαg
∥∥
Lq2 �

More flexible versions ofΠ5 arise when considering

Π6(f , g) =
∑
j∈Z
φ1
j ∗ ((φ2

j ∗ f )(φ3
j ∗ g)),

for general functionsφm,m = 1,2,3. For example,
Π̃5 = Π6 for suitable functions φm’s. In turn, Π6

has evolved as follows. Let us write Q ∈ D if Q is

a dyadic cube, that is,

Q = {x ∈ Rn : ki ≤ 2jxi ≤ ki + 1; i = 1, . . . , n},

for some k ∈ Zn and j ∈ Z. In this case, we write

Q = Qjk. Let also xQ = 2−jk denote the lower left

corner of Q. Simple computations show that Π6

can be written as

Π6(f , g)(x) =
∫ ∫

K(x, y, z)f (y)g(z) dydz,
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where K(x, y, z) is the bilinear kernel given by
∑
j∈Z
k∈Zn

|Qjk|−
1
2−
∫

Qjk

φ1
j,x(w)φ

2
j,y(w)φ

3
j,z(w)dw,

with φmj,x(w) = 2jn/2φm(2j(x −w)), m = 1,2,3. If

we replace the average above by the value of the
integrand at xQ, we can rewrite the kernel as

∑
Q∈D

|Q|− 1
2φ1

Q(x)φ
2
Q(y)φ

3
Q(z)+ E(x, y, z),

whereφmQ(x) = φmj,x(xQ),m = 1,2,3, and the error
term E(x, y, z) is the bilinear kernel of a smooth-
ing operator. The functions φmQ are examples of
the so-called molecules associated with a cube
Q. For general families of molecules {φmQ}Q∈D,
m = 1,2,3, which are not necessarily dilations
and translations of a fixed profile but have
suitable cancellation properties, the associated
molecular paraproduct Π7 has kernel

∑
Q∈D

|Q|− 1
2φ1

Q(x)φ
2
Q(y)φ

3
Q(z),

that is,

Π7(f , g)(x) =
∑
Q∈D

|Q|− 1
2 〈φ2

Q, f 〉〈φ3
Q, g〉φ1

Q(x).

Π7 represents one of the modern versions of the
paraproducts. Molecules based on the Haar system
yield so-called dyadic paraproducts.

Since their 1965 debut, paraproducts have
played a central role in analysis and PDEs. They
are connected to the bilinear Calderón-Zygmund
theory and constitute the building blocks of many
other bilinear operators. Their applications in-
clude, just to name a few, the celebrated T1 and
Tb theorems, the boundedness of Calderón com-
mutators and the bilinear Hilbert transform, and
the theories of pointwise multipliers of function
spaces and of compensated compactness.
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Book Review

beautifully done, and their main effect is to dem-
onstrate that mathematicians are people, too. Leaf-
ing through the pages, the reader is greeted by a 
variety of faces: avuncular, dour, serious, smiling, 
young, wrinkled, and, yes, even a few that look like 
stereotypical “math professors”. The most interest-
ing photos raise questions: Why is Mikhael Gromov 
sitting in the middle of abundant plant life? Why is 
there a tortoise crawling across the table in front 
of Ken Ribet?2 Where are Marie-France Vigneras’s 
shoes? Overall, the pictures do a nice job of dem-
onstrating that mathematicians are human beings 
with personalities, quirks, and interests just like 
everyone else. 

For most readers, though, the main attraction 
of the book will be the essays accompanying each 
photograph. These are all written in the first per-
son, and as we read, it is as if the person pictured 
on the facing page is speaking to us. We are told in 
the afterword that these essays were carefully writ-
ten either by the mathematicians themselves or by 
Mariana Cook based on personal conversations 
she had with them. Each is supposed to provide a 
glimpse into the background and motivations of its 
author: an “outer view of the inner world”. 

How successful are the essays at doing this? 
Overall, I think they do a commendable job. For 
me, the most enjoyable essays are the ones that 
seek to capture the moment of inspiration—
that moment when the mathematical objects we 
have been carrying around in our minds seem
suddenly illuminated by a flash of understanding. 
Some of the authors manage to do quite well with 

Mathematicians: An Outer View of the Inner 
World
Mariana Cook and Robert Clifford Gunning
Princeton University Press, 2009
US$35.00, 208 pages
ISBN-13:978-0691139517

Other than not having enough time to do math-
ematics, I think the most common complaint 
mathematicians have is that we wish more people 
understood what we do and why we do it. This 
book implements a new approach to addressing 
this common lament—take ninety-two large black-
and-white photographs of mathematicians and 
pair them with accompanying personal reflections 
by those pictured. The end result of this is a very 
rare commodity indeed: a coffee-table book about 
mathematicians. 

The origins of this book lie in a chance meeting 
between Brandon Fradd, a one-time mathematics 
major at Princeton who went on to run a biotech 
hedge fund, and Mariana Cook, a well-known pho-
tographer who had already published a collection 
of photographs of scientists. Fradd suggested that 
Cook do a similar project with mathematicians, 
and this book is the result. We get a chance to meet 
both of these people briefly in the text, for Cook 
wrote a short preface and Fradd a short afterword.1

Anyone casually thumbing through the book 
will be struck first by the photographs. They are 

Mathematicians: An Outer View 
of the Inner World

Reviewed by Todd Eisworth 

Todd Eisworth is associate professor of mathematics 
at Ohio University in Athens, OH. His email address is
eisworth@math.ohiou.edu.
1In addition, Princeton University Press has made avail-
able a twelve-minute interview with Cook. It can be ac-
cessed at http://press.princeton.edu/video/cook.

2I did learn the answer to this one. The tortoise was a pet 
named “Henry”, and unfortunately he did not live long 
enough to enjoy the fame associated with his appearance 
in the book.

http://press.princeton.edu/video/cook
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beautiful. It was like I’d been 
learning a musical instrument, 
only allowed to play scales and 
arpeggios, and for the first 
time someone had played me 
a piece of real music.”

There are many other 
such vignettes throughout 
the ninety-two essays. We 
are treated to memories of 
parents, schoolteachers, col-
lege professors, advisors, and 
senior colleagues and shown 
how such people all have roles 
to play in the nurturing of 
mathematical talent. This book 
sends a clear message that 
competent teachers at all lev-
els are necessary for the health 

of our profession.
The book does have some flaws, though. Given 

the number of writers featured, one should not 
be surprised that there are differences in quality 
between the essays, but the unevenness was more 
noticeable than I expected. Whereas the best essays 
(which unfortunately always feel too short) open 
up a window into the more personal side of doing 
mathematics, the worst are little more than a life-
less recounting of accomplishments. Other essays 
are afflicted with a malady (quite common among 
mathematicians) whose symptoms might include 
such things as a discussion of childhood memo-
ries transforming suddenly into an encomium for 
non-Abelian versions of Hodge theory for Kähler 
manifolds.3 Some of the pieces contain striking 
metaphors, others cross a line into purple prose. 
I think this disparity does not detract too much 
from the book, though, as it helps to emphasize 
the variety of the people profiled. 

More seriously, I wonder how successful the 
book is at fulfilling all of Fradd’s goals for it. For 
example, he writes in the afterword that “We need 
to get beyond the stereotype that it is ‘hard’ and 
only for a few special people”. But consider the 
following quotes:

Noam Elkies: “Toward the end of high school, I’d 
already attained some initial recognition in both 
mathematics (perfect score in the International 
Math Olympiad, progress on an open Erdoős prob-
lem) and music (Juilliard performances and BMI, 
Broadcast Music Inc., awards for my compositions), 
but it became clear that I could not aim for careers 
in both.”

Don Zagier: “I skipped one grade and then an-
other and another and another, graduating finally 
from high school at the age of thirteen. After a year 

this: for example, I found the 
following passage very much 
in accord with my own experi-
ence: 

Marie-France Vigneras: 
“Think of yourself in a forest. 
You enjoy the beauty of nature 
and it is not cold, but light 
becomes dim and it is time 
to leave the forest. You try a 
tiny path but it ends quickly. 
You walk back and try another 
one; they all look the same 
and it is darker. You stop and 
stay motionless. You wait and 
wait, with your senses alert to 
see the invisible, to feel the 
undescribable, to listen to the 
silence. And it happens sud-
denly: one direction becomes more dense, or more 
luminous. To experience this intense moment is 
the reason why I became a mathematician.”

Other mathematicians will almost certainly find 
their own encounters with that “intense moment” 
reflected in the essays.

The essays are also packed with interesting per-
sonal anecdotes. We see such moments as Andrew 
Wiles’s first encounter with Fermat’s Last Theorem 
(at age 10!), the tumultuous night that led to the 
discovery of the Gross-Zagier formula, and Roger 
Penrose’s chess-filled walks with his father and 
brothers. These little bits of insight help to human-
ize the mathematicians involved and are one of the 
more attractive features of the book.

Another theme weaving through many of the 
essays is how crucial teachers are to the devel-
opment of mathematicians. A great number of 
people mention specific teachers (from all levels 
of the educational system) who have had an ex-
traordinary influence on their careers. I found the 
following example quite striking:

Marcus du Sautoy: “My math teacher pointed 
at me during a lesson and bellowed, ‘du Sautoy! 
I want to see you after the class.’ I was twelve. I 
was terrified. Had I done something wrong? When 
the bell rang for the end of the class he took me 
round the back of the maths block. ‘Now I’m in 
real trouble,’ I thought. But then my teacher pro-
ceeded to explain that he thought I should find 
out what mathematics is really about. According 
to him, the mathematics we were learning in the 
classroom wasn’t real mathematics. He pointed me 
in the direction of a number of books including A 
Mathematician’s Apology, by G. H. Hardy. He sug-
gested I read Martin Gardner’s column in Scientific 
American. It was a revelation. I read about prime 
numbers, the language of symmetry, the strange 
world of topology. I experienced the thrill of my 
first proof. Hardy wrote about mathematicians 
being makers of patterns, patterns that had to be 

3An exaggeration, of course, but the disease is familiar to 
everyone who knows a mathematician. And the phrase 
“non-Abelian version of Hodge theory for Kähler mani-
folds” does occur in the book!
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work with            ”, where the first blank contains the 
name of an elite mathematics department and the 
second contains the name of a famous mathemati-
cian (often one profiled in this book as well). There 
are exceptions, of course, but I worry that the book 
sends a subtle message that only those who can 
fill in the two blanks above with the right sort of 
names have any chance at all of being profiled in a 
coffee-table book about mathematicians. Mariana 
Cook makes much of the democratic nature of 
mathematics in her preface, and I wholeheartedly 
agree with her, but the book nevertheless strikes 
me as having a little bit of an aristocratic flavor.

If you are looking for an interesting peek into 
the backgrounds and motivations of some of the 
leaders of our profession, then this book belongs 
on your coffee table. The photographs and es-
says do help to humanize their subjects, but the 
writing is so brief that I don’t know how much 
nonmathematicians will learn about the nature 
of our vocation. What comes across clearly is 
that mathematics is a creative enterprise and that 
mathematicians are incredibly passionate about it. 
Maybe that is all that can be expected.

I am not sure that it will do much to sweep away 
conceptions that mathematics is a very difficult 
subject suitable for only a very few people, as there 
are too many extraordinary people profiled and 
many of them take the opportunity to enumerate 
extraordinary achievements. I think it works much 
better as a book for mathematicians, as it does a 
wonderful job of illustrating how we all share the 
same love for mathematics.

In the preface, Mariana Cook states, “I have pho-
tographed many people: artists, writers, and scien-
tists, among others. In speaking about their work, 
mathematicians use the words ‘elegance’, ‘truth’, 
and ‘beauty’ more than everyone else combined.” 
If this is the impression people are left with, then 
perhaps the book will have done its job.

in England I went to college at MIT, completing 
a five-year program in two years, and graduated 
with two bachelor’s degrees at the age of sixteen. 
I finished my Ph.D. thesis at nineteen.”

Burt Totaro: “Now, two big pieces of luck come 
in. First, my parents and I met a psychology profes-
sor, Julian Stanley, who was a strong advocate of 
allowing children to skip grades if they were able 
to. That worked out well for me. I was ready to 
start college at thirteen. The second piece of luck is 
that the university that was willing to take me was 
the center of American mathematics, Princeton.”

The above passages were chosen for shock 
value, but they help highlight an underlying ten-
sion in this book. The problem, of course, is that 
it’s hard to demonstrate that mathematics isn’t 
only for a few special people solely by profiling a 
few special people. Near the end of the afterword, 
Fradd writes “you will see how similar mathema-
ticians are to us…”, but contrast this with the 
photographer’s opening statement in the preface:

Mariana Cook: “Mathematicians are exceptional. 
They are not like everyone else. They may look like 
the rest of us, but they are not the same.”

This is a long way from getting beyond stereo-
types about mathematicians.

Also, the way in which the mathematicians were 
selected may have the unintended effect of making 
the upper echelons of mathematics appear to be a 
closed world. In the introduction (written by Robert 
Gunning), we learn:

Robert Gunning: “The selection is not intended 
as a list of the ‘top’ current mathematicians but 
rather is somewhat random. The project began 
with some of the mathematicians who were Bran-
don Fradd’s teachers and friends at Princeton and 
expanded with suggestions from those individuals 
of others throughout the world who could convey 
a sense of the variety of people who currently 
practice mathematics.”

This methodology results in the book taking 
on a distinctive flavor—a quick count shows that 
twenty-nine of the profiled mathematicians list an 
affiliation with Princeton University or the Insti-
tute for Advanced Study. Upon browsing through 
the book, one of my colleagues quipped “It’s the
Princeton Math Department Yearbook!” Expanding 
our scope a little, we find that forty-seven (just over 
half) of the profiled mathematicians list affiliations 
with one of Princeton, IAS, Harvard, MIT, or Berke-
ley and that about two-thirds are either faculty 
members or graduates of one of these institutions.

This underlines a second tension present in 
the book—there are indeed a great many different 
backgrounds represented among the ninety-two 
profiles, but there is also a great deal of conver-
gence in the career paths of the mathematicians 
selected. In the majority of the essays, there comes 
a point where the writer says something along the 
lines of “and then I arrived at         and began to 
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doceamus . . . let us teach

DOCEAMUS

based coursework, curricular review, and qualify-
ing exams for both teachers and students. 

The opportunity for a well-prepared eighth-
grade student to take a ninth-grade-level algebra 
course in the middle school leads to the student’s 
taking more advanced math courses in high school, 
including college-level AP courses. Research has 
clearly shown that advanced math courses in high 
school greatly increase the chances of a student 
enrolling in college (Horn and Nuñez, 2000). In 
addition, advanced math in high school is more 
strongly associated with successful completion 
of college than any other factor, including GPA 
and socioeconomic class (Adelman, 1999). Finally, 
Rose and Betts (2001) have shown that more math 
classes and higher-level mathematics classes in 
high school enhance earnings ten years after high 
school graduation, even after differences in the 
student’s demographic, family, high school char-
acteristics, and eventual educational attainment 
are taken into account.

The Chicago Algebra Initiative was developed 
in 2003 as a collaboration between the CPS Of-
fice of Math and Science (OMS) and the university 
partners: DePaul University, the University of 
Chicago, and the University of Illinois-Chicago. 
The intention was to implement an initiative so 
that every CPS middle school (~480 schools) could 
offer algebra to qualified students in the eighth 

In 2003 eighth-grade students nationwide took 
algebra at a rate of 33% (NAEP, 2003). In the city 
of Chicago, the comparable rate was a mere 7%. 
To address this problem, the Chicago Algebra Ini-
tiative was developed as a collaboration between 
mathematicians at three prominent Chicago-area 
universities and district leaders in the Chicago Pub-
lic Schools (CPS). The main purpose of this ongoing 
project has been to provide a high-quality eighth-
grade algebra course to Chicago public school stu-
dents that would enable them to take higher-level 
mathematics courses upon entry into high school. 
The means to this end has been a rigorous teacher 
development program consisting of university-

The Chicago Algebra 
Initiative

David Jabon, Lynn Narasimhan, John Boller, Paul Sally,
John Baldwin, and Regeta Slaughter

David Jabon is associate professor and direc-
tor of the Quantitative Reasoning Program at
DePaul University. His email address is djabon@depaul.
edu.

Lynn Narasimhan is professor of mathematics and associ-
ate dean, College of Liberal Arts and Sciences at DePaul 
University. Her email address is cnarasim@depaul.edu.

John Boller is senior lecturer in mathematics and assistant 
director of undergraduate studies at the University of Chi-
cago. His email address is boller@math.uchicago.edu.

Paul Sally is professor of mathematics and director of 
undergraduate studies at the University of Chicago. His 
email address is sally@math.uchicago.edu.

John Baldwin is professor emeritus of mathematics, sta-
tistics, and computer science at the University of Illinois-
Chicago. His email address is jbaldwin@uic.edu.

Regeta Slaughter is a clinical lecturer at the University of  
Illinois-Chicago. Her email address is regetas@uic.edu.

Members of the Editorial Board for Doceamus are: David 
M. Bressoud, Roger E. Howe, Karen D. King, William G. 
McCallum, and Mark E. Saul.
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the mathematics, understanding the justification 
and coherence of the mathematics, and under-
standing connections among mathematical ideas. 
Sample teacher qualifying exams can be down-
loaded from http://www.cmsi.cps.k12.il.us/
ViewNewsDetails.aspx?pid=777&id=8712. 

By the 2008–09 school year, 311 middle school 
teachers had been credentialed through the pro-
gram. Of the approximately 480 middle schools, 
145 are now offering ninth-grade algebra to their 
eighth-grade students, and 12% of eighth graders 
are now taking algebra at these schools. In 2009 
3,137 middle school students took the student 
exit exam, with 40% achieving scores that allowed 
them to take the next level of mathematics at the 
high schools.

Both internal and external research groups 
have studied the Algebra Initiative. Working with 
the 2006–07 cohort of eighth-grade students who 
took the student exit exam (N = 951), Schmidt 
(2009) examined the effect on ninth-grade math 
performance of both student participation in the 
program and student proficiency on the exit exam. 
Participating students were more likely to have 
succeeded in their ninth-grade math courses and 
to have had higher standardized mathematics test 
scores, even when demographics and prior achieve-
ment were taken into account. These participation 
effects were larger for students with lower prior 
achievement. Furthermore, students who passed 
the student exit exam and went on to advanced 
classes had statistically significantly higher math 
course grades and test scores. These results also 
took into account demographics and prior achieve-
ment, with effects again stronger for students with 
low prior achievement. Deiger et al. (2009) used 
surveys and classroom observations to present 
accurate descriptions of actual implementation 
in eighth-grade algebra classrooms and to deter-
mine the effectiveness of instructional practice, 
particular curricula, professional development, 
and coaching in helping students to pass the exit 
exam. Using a representative sample of thirty-
four classrooms, they showed that, controlling 
for prior achievement, eighth-grade students who 
took more mathematics and more intellectually 
demanding mathematics were statistically more 
likely to achieve the benchmark score for advance-
ment. Students in schools using approved curricula 
performed better on the exam, and teacher partici-
pation in district professional development and 
coaching was positively correlated with student 
success.

The key aspects that have enabled the Chicago 
Algebra Initiative to be successful have been the 
maintaining of high mathematical standards, the 
close collaboration among the three universities, 
the continual communication with the district 
to address political and practical needs, and the
overarching shared goals of all of the participants 

grade. As the project unfolded, it became clear 
that a number of interlocking components were 
necessary to meet this goal. A brief history of the 
Initiative will introduce these distinct components. 

The universities began by developing new 
courses and refining existing courses for teachers, 
and OMS began recruiting teachers to take them. 
Very soon after the universities began offering the 
first such courses in 2003–04, the need for uniform 
accountability across the institutions motivated 
the development of a district-wide teacher quali-
fying exam. At the same time, the district began
developing guidelines in the form of a student 
readiness rubric to assist schools in choosing 
students who were ready for algebra. In 2004–05 
the first certified teachers offered eighth-grade 
algebra in schools, and OMS started additional 
professional development opportunities for these 
teachers. 

One of the major hurdles that had to be over-
come was the lack of coordination between the 
middle grades and the high schools in CPS. In 
2005–06 OMS began discussions with the high 
schools on awarding placement for students 
taught by Algebra Initiative-certified teachers. 
The end result was that in June 2006, the Chicago 
Board of Education adopted a policy providing 
advanced standing for students who took algebra 
in the eighth grade from Algebra Initiative-certified 
teachers (with K–9 state certification) and who also 
passed a student exit exam that had been devel-
oped by the partners. 

The components of the Chicago Algebra Initia-
tive as it exists today are: 

•Courses for teachers 

•Qualifying exam for teachers 

•Professional development and coaching

•Student readiness rubric

•Student exit exam

•Articulation with the high schools

•District support for schools 

It should be noted that the university partners 
continue to meet on a biweekly basis with repre-
sentatives from the district to discuss examination 
content, course refinement, policies for students 
and teachers, and the continued growth of the 
Initiative. 

The mathematics content areas included in 
the university-based courses and on the teacher 
qualifying exam include number systems, problem 
solving, linear equations and inequalities, systems 
of equations, quadratic equations and functions, 
polynomials, exponents and exponential functions, 
and arithmetic and geometric sequences. The 
course work and the professional development 
and coaching that follow it emphasize making 
sense of the mathematics, involving students in 

http://www.cmsi.cps.k12.il.us/ViewNewsDetails.aspx?pid=777&id=8712
http://www.cmsi.cps.k12.il.us/ViewNewsDetails.aspx?pid=777&id=8712
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to affect student outcomes. The Initiative has 
a large number of components, which have de-
veloped over time to address different practical 
considerations, and the overall effort has been 
strengthened by each additional component. With 
proper cooperation, extraordinary effort, and 
unusual persistence from university and school 
district personnel, the Chicago Algebra Initiative 
has shown that true change can take place in urban 
education. 
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Tao Awarded Nemmers Prize

Northwestern University has announced that
Terence Chi-Shen Tao has received the 2010 
Frederic Esser Nemmers Prize in Mathematics, be-
lieved to be one of the largest monetary awards in 
mathematics in the United States, for outstanding 
achievements in the discipline. Awarded to schol-
ars who made major contributions to new knowl-
edge or to the development of significant new 
modes of analysis, the prize carries a US$175,000 
stipend.

Tao, a professor of mathematics at University 
of California, Los Angeles, was honored “for math-
ematics of astonishing breadth, depth and original-
ity”. In connection with the award, Tao will deliver 
public lectures and participate in other scholarly 
activities at Northwestern during the 2010–2011 
and 2011–2012 academic years.

Tao, who has been dubbed the “Mozart of 
Math”, was born in Adelaide, Australia, in 1975. 
He started to learn calculus when he was seven 
years old. At the age of eight he scored a 760 on 
the mathematics section of the SAT. He competed 
in his first International Mathematical Olympiad in 
1986 at the age of ten. Over three years he won a 
bronze, a silver, and a gold medal; he remains the 
youngest gold medalist, at thirteen, in the history 
of the competition. He earned his Ph.D. at the age 
of twenty from Princeton University under the 
direction of Elias Stein. He joined UCLA that year 
and was promoted to full professor at age twenty-
four. He is hailed for unraveling extraordinarily 
complicated mathematical problems and is well 
known for a proof, in collaboration with British 
mathematician Ben J. Green, of the existence of 
arbitrarily long arithmetic progressions of prime 
numbers (the Green-Tao theorem).

Tao received a MacArthur Fellowship (nick-
named the “genius award”) in 2006. In that same 
year he was awarded the Fields Medal for his con-
tributions to partial differential equations, combi-
natorics, harmonic analysis, and additive number 
theory. The Fields Medal citation referred to him 
as “a supreme problem-solver whose spectacular 
work has had an impact across several mathemati-
cal areas…who combines sheer technical power 
and other-worldly ingenuity for hitting upon new 
ideas”.

He has also held Sloan Foundation (1999–2001) 
and Packard (1999–2006) fellowships and received 

numerous other awards, including the 
Salem Prize (2000), the Bôcher Prize 
(2002), the Clay Research Award of the 
Clay Mathematics Institute (2003), the 
SASTRA Ramanujan Prize (2006), the 
Ostrowski Prize (2007), the Waterman 
Award (2008), and the King Faisal Prize 
(cowinner, 2010). He is a Fellow of the 
Royal Society, the Australian Academy 
of Sciences (corresponding member), 
the U.S. National Academy of Sciences 
(foreign member), and the American 
Academy of Arts and Sciences. 

Tao’s research interests include 
harmonic analysis, partial dif-
ferential equations, combinatorics, and num-
ber theory. He is an associate editor of the 
American Journal of Mathematics (2002–) and
of Dynamics of Partial Differential Equations 
(2003–) and an editor of the Journal of the Ameri-
can Mathematical Society (2005–2010) and of 
Analysis & PDE (2007–).

Northwestern University also announced that 
Elhanan Helpman, Galen L. Stone Professor of In-
ternational Trade at Harvard University, has been 
awarded the ninth Erwin Plein Nemmers Prize 
in Economics, which also carries a US$175,000 
stipend.

The Nemmers Prizes are made possible through 
bequests from the late Erwin E. Nemmers, a former 
member of the Northwestern University faculty, 
and his brother, the late Frederic E. Nemmers, 
both of Milwaukee. The prizes are awarded every 
other year. Previous recipients in mathematics 
are Yuri I. Manin (1994), Joseph B. Keller (1996),
John H. Conway (1998), Edward Witten (2000), 
Yakov G. Sinai (2002), Mikhael Gromov (2004), 
Robert P. Langlands (2006), and Simon Donaldson 
(2008).

Consistent with the terms of the Nemmers be-
quests, the Erwin Plein Nemmers Prize in Econom-
ics (named in honor of the Nemmers’ father) and 
the Frederic Esser Nemmers Prize in Mathematics 
(named by Erwin in honor of his brother) are de-
signed to recognize “work of lasting significance” 
in the respective disciplines.

—Elaine L. Kehoe

Terence Tao
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Perelman Awarded
Millennium Prize

In March 2010 the Clay Mathematics Institute (CMI) 
announced that Grigoriy Perelman of St. Peters-
burg, Russia, is the recipient of the Millennium 
Prize for resolution of the Poincaré conjecture.

The Poincaré conjecture is one of the seven 
Millennium Prize Problems established by CMI in 
2000. The decision to award the prize to Perel-
man was made in accord with the governing rules 
for the prizes: recommendation first by a Special 
Advisory Committee (Simon Donaldson, David 
Gabai, Mikhail Gromov, Terence Tao, and Andrew 
Wiles), then by the CMI Scientific Advisory Board 
(James Carlson, Simon Donaldson, Gregory Margu-
lis, Richard Melrose, Yum-Tong Siu, and Andrew 
Wiles), with final decision by the Board of Directors 
(Landon T. Clay, Lavinia D. Clay, and Thomas M. 
Clay). [Editor’s Note: At the time of this writing in 
mid-May 2010, CMI president James Carlson said 
that Perelman had not yet made a decision about 
whether to accept the prize.] 

Formulated in 1904, the Poincaré conjecture 
is fundamental to achieving an understanding 
of three-dimensional shapes (compact mani-
folds). The simplest of these shapes is the three-
dimensional sphere. Since we cannot directly
visualize objects in n-dimensional space, Poincaré 
asked whether there is a test for recognizing when 
a shape is the three-sphere by performing mea-
surements and other operations inside the shape. 
The goal was to recognize all three-spheres even 
though they may be highly distorted. Poincaré 
found the right test, simple connectivity. However, 
no one before Perelman was able to show that the 
test guaranteed that the given shape was in fact 
a three-sphere.

In the last century there were many attempts 
to prove, and also to disprove, the Poincaré con-
jecture using the methods of topology. Around 
1982, however, a new line of attack was opened. 
This was the Ricci flow method pioneered and 

developed by Richard Hamilton. It was based on a 
differential equation related to the one introduced 
by Joseph Fourier 160 years earlier to study the 
conduction of heat. With the Ricci flow equation, 
Hamilton obtained a series of spectacular results 
in geometry. However, progress in applying it to 
the conjecture eventually came to a standstill, 
largely because formation of singularities defied 
mathematical understanding.

Perelman’s breakthrough proof of the Poincaré 
conjecture was made possible by a number of new 
elements. He achieved a complete understanding 
of singularity formation in Ricci flow, as well as 
the way parts of the shape collapse onto lower-
dimensional spaces. He introduced a new quantity, 
the entropy, which, instead of measuring disorder 
at the atomic level as in the classical theory of 
heat exchange, measures disorder in the global 
geometry of the space. This new entropy, like the 
thermodynamic quantity, increases as time passes. 
Perelman also introduced a related local quantity, 
the L-functional, and he used the theories origi-
nated by Cheeger and Aleksandrov to understand 
limits of spaces changing under Ricci flow. He 
showed that the time between formation of sin-
gularities could not become smaller and smaller, 
with singularities becoming spaced so closely—
infinitesimally close—that the Ricci flow method 
would no longer apply. Perelman deployed his new 
ideas and methods with great technical mastery 
and described the results he obtained with elegant 
brevity. Mathematics has been deeply enriched.

—From a CMI News Release 
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2009 Annual Survey of the 
Mathematical Sciences

in the United States
(Second Report)

Report on the 2008–2009 New Doctoral Recipients
Starting Salary Survey of the 2008–2009 New Doctoral Recipients

Richard Cleary, James W. Maxwell, and Colleen A. Rose

Richard Cleary is professor and chair of the Department 
of Mathematics at Bentley University. James W. Maxwell 
is AMS associate executive director for special projects. 
Colleen A. Rose is AMS survey analyst.

This report presents a statistical profile 
of recipients of doctoral degrees awarded by 
departments in the mathematical sciences at 
universities in the United States during the period 
July 1, 2008, through June 30, 2009. The report 
includes an analysis of the fall 2009 employment 
plans of 2008–09 doctoral recipients and a 
demographic profile summarizing characteristics of 
citizenship status, gender, and racial/ethnic group 
as provided by the doctoral-granting departments 
beginning in late spring 2009. In addition, we 
present the starting salaries and other employment 
information from the new doctoral recipients that 
responded to the “Employment Experiences of New 
Doctoral Recipients” (EENDR) questionnaire.

A Preliminary Report on the 2008–2009 New 
Doctoral Recipients, published in the Notices of 
the AMS, February 2010, pages 250–58, presented 
survey results with information concerning 1,430 
new doctoral recipients based on data received 
from departments as of September 1, 2009. Here 
we incorporate information on an additional 
175 doctoral recipients from departments that 
responded too late to have the information 
included in the Preliminary Report. In addition, 
we update this information using data obtained 
from 755 new doctoral recipients who responded 
to the EENDR questionnaire, sent in early October 
2009 to all new doctoral recipients. 

The names and thesis titles of the 2008–2009 
doctoral recipients reported on in the First Report 
were published in “Doctoral Degrees Conferred” 
(Notices, February 2010, pages 281–301). A 
supplemental listing of the 175 additional new 

doctoral recipients appears at the end of this 
report on pages 882–886.

Table 1 provides the number of departments 
responding to the 2009 Survey of New Doctoral 
Recipients. The total number of departments 
responding in time for inclusion in this report 
was 295, 43 more than were included in the 2009 
Preliminary Report and 32 more than the total 
number responding for inclusion in the 2009 
New Doctoratal Recipients Report (formerly the 
Second Report). Groups I, II, III, and Va achieved 
a 100% response rate; the Data Committee 
thanks all departments for their efforts.  No 
adjustments were made in this report for the 
three nonresponding departments. Definitions of 

Group I (Pu)* 25 of 25 including 0 with no degrees

Group I (Pr) 23 of 23 including 0 with no degrees

Group II 56 of 56 including 3 with no degrees

Group III 81 of 81 including 20 with no degrees

Group IV 89 of 92 including 7 with no degrees
Statistics 55 of 57 including 3  with no degrees

Biostatistics 34 of 35 including 4  with no degrees

Group Va 21 of 21 including 0 with no degrees

Table 1:  Number of Departments Responding 
to Doctorates Granted Survey

* See “Definitions of the Groups“ on page 882. 
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Highlights
 There were 1,605 doctoral recipients from U.S. institutions for 

2008–2009, up 227 (16%) from the previous year, continuing 
an upward trend that began in 2002–2003. This is the 
highest number of new Ph.D.’s ever reported. This year's 
response rate for Group IV, reflecting added outreach to 
Group IV departments, is partly responsible for the increase.
The Group IV departments that responded in 2009 but not 
in 2008 reported awarding 80 new doctorates. However, the 
264 departments that responded in both years reported an 
increase of 145 in the number of new doctorates awarded, a 
10.5% increase.

The final unemployment rate was 4.9% for all 2008–2009 
doctoral recipients and 3.8% for females.  Both percentages 
reflect increases over last year’s percentages (3.8% and 2.3%, 
respectively) which where the lowest reported since the early 
1990s.

The number of new doctoral recipients who are U.S. citizens 
is 742, up 120 (19%) from last year’s number and 246 (50%) 
from 2004–2005. This is the highest number of U.S. citizens 
reported over the past eleven surveys. The percentage of U.S. 
citizens among all doctoral recipients is 46%, up from 44% 
last year. The number of new doctoral recipients who are not 
U.S. citizens is 863, up 107 (14%) from last year’s number 
and up 137 (19%) from 2004–2005.

Females totaled 532 (33%) of all new doctoral recipients, up in 
number and percentage from 435 (32%) last year. Of the 742 
U.S. citizen new doctoral recipients, 227 are female (31%).

Of the 1,411 new doctoral recipients whose employment status 
is known, 1,334 reported having employment in fall 2008, 
with 87% (1,226) finding employment in the U.S., down slightly 
from 88% last year. Non-U.S. citizens accounted for 49% of 
those employed in the U.S. (last year this percentage was 50%). 
The percentage of non-U.S. citizens employed in the U.S. has 
declined four consecutive years.

The number of new doctoral recipients hired into U.S. academic 
positions in fall 2009 reached 861, up 14% from last year and 
the highest such number reported over the past twenty-seven 
years.  Indeed, each of the numbers reported for the past four 
falls exceeds any number reported during the period from fall 
1982 through fall 2005.

The number of new doctoral recipients taking positions in U.S. 
business/industry and government was 305 in fall 2009, a 
13% increase from last year’s number.  This group constitutes 
26% of all the new doctoral recipients employed in the U.S. 
(the same as last year).

There were 755 new doctoral recipients responding to the 
EENDR survey; of the 644 who found employment in the U.S., 
49% reported obtaining a permanent position (the same as 
last year but down from 53% in fall 2006). 

The percentage of temporarily employed respondents who 
reported taking a postdoctoral position in the U.S. decreased 
from 77% in fall 2008 to 72% in fall 2009, but the number 
increased from 172 to 234.

 Year Preliminary Final

1999-2000 1119 1127

2000-2001 1008 1065

2001-2002 948 960

2002-2003 1017 1037

2003-2004 1041 1081

2004-2005 1116 1222

2005-2006 1245 1311

2006-2007 1157 1333

2007-2008 1235 1378

2008-2009 1430 1605

Table 2: Doctoral Recipients:
Preliminary and Final Counts

 Year U.S. % Female  % URM*

1999-2000 566 29% 5%

2000-2001 532 31% 7%

2001-2002 428 30% 6%

2002-2003 499 32% 6%

2003-2004 459 33% 7%

2004-2005 496 28% 7%

2005-2006 552 28% 8%

2006-2007 576 31% 6%

2007-2008 622 31% 9%

2008-2009 742 31% 6%

Table 5: Doctoral Recipients:
U.S. Citizens—Percent Female and

Percent Underrepresented Minorities 

 * Percentage of underrepresented minorities calculated using 
Gender, Race/Ethnicity and Citizenship data gathered from granting 
departments. 

 Year U.S. Non-U.S. TOTAL

2004-2005 496 726 1222

2005-2006 552 759 1311

2006-2007 576 757 1333

2007-2008 622 756 1378

2008-2009 742 863 1605

Table 3: Doctoral Recipients: Citizenship

                          Department Group1

      I (Pu) I (Pr) II III IV Va

Number 346 225 312 185 434 103

Percent 22% 14% 19% 12% 27% 6%

Table 4: 2008–2009 Doctoral Recipients 
by Type of Degree-Granting Department

 1 For definitions of groups see page 882.
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the various groups surveyed in the Annual Survey 
can be found on page 882 of this report.

Employment Status of 2008–2009 Doctoral 
Recipients

Table 2 shows the preliminary and final counts 
of doctoral recipients in the mathematical sci-
ences awarded by U.S. institutions for the past ten 
years. This year the total number of new doctoral 
recipients is 1,605, up from the previous year by 
227. This year's increase is in part the result of the 
higher response rate for the departments in Group 
IV. The Group IV departments that responded in 
2009 but not in 2008 reported awarding 80 new 
doctorates. However, the 264 departments that 
responded to the survey in both years reported an 
increase of 145 in the number of new doctorates 
awarded. The reader should keep the increased 
response rate for Group IV in mind when interpret-
ing changes between 2008 and 2009.

Table 3 shows trends in the number of new doc-
toral recipients for the past five years broken down 
by U.S. citizens and non-U.S. citizens. This year the 
number of new doctoral recipients who are U.S. 
citizens is 742, an increase of 120 (19%) over last 
year. The number of non-U.S. citizen new doctoral 
recipients increased by 107 to 863.  

Table 5 shows the number of U.S. citizens, 
receiving degrees, the percentage of U.S. citizen 
females and the percentage of U.S. citizen 
underrepresented minorities for the years 1999–
2009. Underrepresented minorities include any 
person reported as having origins in the categories 
American Indian or Alaska Native, Black or African 
American, Hispanic or Latino, and Native Hawaiian 
or Other Pacific Islander.

Tables 6 and 7 each provide a cross-tabulation 
of the 1,605 new doctoral recipients in the 
mathematical sciences.  These tables contain a 
wealth of information about these new doctoral 
recipients, some of which will be discussed in this 
report. Note that these tables give a breakdown 
by gender for type of employer , type of degree-
granting department, and field of thesis. Additional 
information is available on the AMS website at 
www.ams.org/employment/surveyreports.
html. New doctoral recipients are grouped by 
field of thesis using the Mathematical Reviews 
2010 Mathematics Subject Classification list. 
A complete list of these groups is available on 
the AMS website at www.ams.org/employment/
Thesis_groupings.pdf. 

The fall 2009 employment status of 1,411 of 
the 1,605 new doctoral recipients was known; the  

Table 6: Fall 2009 Employment Status of 2008–2009 Doctoral Recipients
by Type of Degree-Granting Department

 Group I Group I Group II Group III Group IV Group Va
TYPE OF EMPLOYER (Public) (Private) Math. Math. Statistics Applied Math.

TYPE OF DOCTORAL DEGREE-GRANTING DEPARTMENT

TOTAL

Row
Subtotals

  Male    Female

Group I (Public)1

Group I (Private)
Group II
Group III
Group IV
Group Va

Master’s
Bachelor’s
Two-Year College
Other Academic Dept.2
Research Institute/

  Other Nonprofit
Government
Business and Industry

Non-U.S. Academic
Non-U.S. Nonacademic
Not Seeking Employment
Still Seeking Employment
Unknown (U.S.)
Unknown (non-U.S.)3

TOTAL

Column Male
Subtotals Female

47 21 11 2 0 3 84 70 14
26 47 7 3 1 1 85 65 20
29 10 32 5 3 4 83 56 27
9 3 16 20 1 2 51 35 16
0 0 3 1 61 1 66 40 26
4 1 0 0 0 9 14 13 1

11 3 22 11 6 2 55 35 20
38 18 64 32 18 6 176 99 77

3 1 7 13 0 3 27 19 8
21 10 22 19 75 19 166 101 65

13 5 8 2 24 2 54 31 23

8 2 14 14 36 5 79 46 33
36 19 28 17 107 19 226 150 76

44 42 26 10 24 9 155 120 35
3 3 2 2 2 1 13 9 4

4 5 3 1 4 0 17 13 4
19 10 14 10 6 1 60 44 16
16 8 21 10 36 8 99 64 35
15 17 12 13 30 8 95 63 32

346 225 312 185 434 103 1605 1073 532

275 174 212 106 232 74 1073  
71 51 100 79 202 29 532  

 1 For definitions of groups see page 882.
 2 These are departments outside the mathematical sciences.
 3 Includes those whose status is reported as “unknown” or “still seeking employment”.

http://www.ams.org/employment/surveyreports.html
http://www.ams.org/employment/surveyreports.html
http://www.ams.org/employment/Thesis_groupings.pdf
http://www.ams.org/employment/Thesis_groupings.pdf
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 1 As reported in the respective Annual Survey Second Reports.

82 30 51 44 25 11 35 24 2 39 1 2 346
57 9 55 26 20 3 25 6 2 19 0 3 225
63 32 24 36 19 17 43 33 9 32 1 3 312
19 26 9 21 4 34 20 15 4 21 12 0 185

0 0 0 1 5 411 9 0 0 0 0 8 434
2 1 0 13 9 7 37 15 7 6 0 6 103

223 98 139 141 82 483 169 93 24 117 14 22 1605

169 71 103 104 60 262 111 74 21 82 5 11 1073
54 27 36 37 22 221 58 19 3 35 9 11 532

Group I (Public)1
Group I (Private)
Group II
Group III
Group IV
Group Va

TOTAL

Column               Male
Subtotals         Female

 Employed in U.S. Employed outside. U.S.

  Academic1 Nonacademic Academic Nonacademic

Fall 2005 69% 17% 12% 2% 1018

Fall 2006 65% 22% 11% 2% 1099

Fall 2007 66% 22% 11% 1% 1151

Fall 2008 65% 23% 10% 2% 1166

Fall 2009 65% 23% 12% 1% 1334

Table 8: Percentage of Employed New Doctoral
Recipients by Type of Employer

NUMBER
EMPLOYED

1 Includes research institutes and other non-profits.

unemployment rate was 4.9%. Figure 1 presents 
the fall 1985 through fall 2009 trend in the  un-
employment rate of new doctoral recipients. The 
unemployment rates shown in Figure 1 differ from 
those given in previous Annual Survey reports. The 
rates shown are now based on only those individu-
als in the U.S. labor market. For further details, see 
the explanatory note on unemployment rates at 
the end of the report. The unemployment rates, 
calculated by type of doctoral degree-granting de-
partment using Table 6, vary from group to group, 
with a high of 7.2% for Group I Pu and a low of 
1.3% for Group Va.    

Of the 1,411 new doctoral recipients whose 
employment is known, 1,166 were employed in 
the U.S., 168 were employed outside the U.S., 60 

Figure 1:  Percentage of New Doctoral Recipients Unemployed1
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Table 7: Field of Thesis of 2008–09 New Doctoral Recipients
by Type of Degree-Granting Department

 FIELD OF THESIS

  Real, Comp.,  Discr. Math./    Numerical Linear Differential,
 Algebra/ Funct., &  Combin./    Analysis/ Nonlinear Integral, &   
 Number Harmonic Geometry/ Logic/  Statistics/ Applied Approxi- Optim./ Difference Math. Other/
 Theory Analysis Topology Comp. Sci. Probability Biostat. Math. mations Control Equations Educ. Unknown TOTAL

TYPE OF DOCTORAL
DEGREE-GRANTING 
DEPARTMENT

 1 For definitions of groups see page 882.
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recipients found jobs in the U.S. this year. This is 
83% of the 1,411 new doctoral recipients whose 
employment status was known and 93% of the 
1,257 known to have jobs in fall 2009. Last year 
these percentages were 84% and 88%, respectively.

Gender, race/ethnicity and citizenship are 
known for all of the 1,605 new doctoral re-
cipients. The final count of new doctoral re-
cipients who are U.S. citizens is 742 (46%) 
(up from 45% last year). Additional informa-
tion on gender, race/ethnicity, and citizenship 
are available on the Web at www.ams.org/
employment/annual-survey.html.

Of the 742 U.S. citizen new doctoral recipients 
reported for 2008–2009, 227 are female and 515 
are male. Females accounted for 31% of the U.S. 
citizen total (the same as last year). The number 
of female U.S. citizens has increased by 36 from 
last year’s count of 191, and the number of male 

were still seeking employment, and 17 were not 
seeking employment.

Table 8 presents the trend in the percentage 
of employed new doctoral recipients by type 
of employer for the last five years. Academic 
employment includes those employed by research 
institutes and other nonprofits. Among new 
doctoral recipients who are employed in the U.S., 
the percentage taking nonacademic employment 
varied significantly by field of thesis. For those 
whose field of thesis is in the first three columns 
in Table 7, the percentage is 12% (the same as last 
year), while the percentage for those with theses in 
probability or statistics is the highest at 40% (down 
from 45% last year).

Table 9 shows that the fall 2009 number of 
doctoral recipients taking positions in the United 
States in business/industry and government is 
305. This number reflects an increase of 13% over 
last year. Group IV showed the largest increase up 
31% from last year from 109 to 143. Table 10 shows 
that the number of new doctoral recipients taking 
U.S. academic positions increased 105 (14%) from 
last year after remaining flat in 2008. Doctoral 
hires into U.S. academic positions increased in all 
groups except Groups Va which remained constant 
at 14. The biggest percentage increase is in Group 
IV (53%). 

Table 11 gives information about the 
production of female new doctoral recipients in 
the doctoral-granting departments and the hiring 
of females by all department groups. From Table 
11 we see that the percentage of females hired 
ranges from a high of 42% in Group M&B, followed 
by Group IV at 39%, which also produced the 
highest percentage of women (47%), to 7% in 
Group Va. 

Demographic Information about 2008–2009 
Doctoral Recipients

Tables 12, 13, and 14 show the gender, race/
ethnicity and citizenship of the 1,605 new doctoral 
recipients and the fact that 1,166 new doctoral 

 

                      I (Pu)                      I (Pr)                      II                            III                            IV                         Va
 
                        

 Table 9: New Doctoral Recipients Employed in the U.S. 

 Degree-Granting Department Group1

Fall 2005

Fall 2006

Fall 2007

Fall 2008

Fall 2009

152  21 104 17 152 23 97 18 149 79 45 18  699 176

171  41 109 21 128 32 93 15 155 104 59 30  715 243

191  50 91 12 181 20 95 27 151 123 47 24  756 256

180  44 97 24 192 40 92 24 145 109 50 29  756 270

201  44 119 21 192 42 108 31 189 143 52 24  861 305

TOTAL

 1 For definitions of groups see page 882.
 2 Includes research institutes and other non-profits.

Table 11:  Females as a Percentage of 2008–2009 
New Doctoral Recipients

                     Department Group1 

 I (Pu) I(Pr)   II  III  IV Va M&B  TOTAL

% Female
   Produced 21% 23% 32% 43% 47% 28% - 33%

   Hired 17% 24% 33% 31% 39% 7% 42% 33%

 1 For definitions of groups see page 882.

 Academic2     Business/
                        Industry &
                    Government

  Hiring Department Group1 

      I–III IV Va M&B Other2 TOTAL

Fall 2005 249 53 12 212 173 699

Fall 2006 263 73 14 198 167 715

Fall 2007 286 44 15 229 182 756

Fall 2008 294 43 14 220 185 756

Fall 2009 303 66 14 231 247 861

Table 10:  New Doctoral Recipients 
Employed in U.S. Academic Positions 

 1 For definitions of groups see page 882.
 2 Includes two-year colleges, other academic departments, and 
     research institutes/other nonprofits.

 Academic        Business/
                        Industry &
                    Government

 Academic        Business/
                        Industry &
                    Government

 Academic        Business/
                        Industry &
                    Government

 Academic        Business/
                        Industry &
                    Government

 Academic        Business/
                        Industry &
                    Government

 Academic        Business/
                        Industry &
                    Government
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all other academic departments hired 61%  U.S. 
citizens (last year these percentages were 49% and 
59%, respectively). U.S. citizens represented 39% of 
those hired into nonacademic positions (up from 
37% last year). Among all the 1,166 new doctoral 
recipients employed in the U.S., 26% took nonaca-
demic employment (government or business and 
industry) the same as last year.

2008–09 New Doctoral Recipients with
Dissertations in Statistics/Biostatistics
and Probability

Group IV has 92 departments for 2008–09, 
11 more than the next largest doctoral group. It 
contains 31% of all doctoral departments surveyed, 
and the 89 Group IV departments responding 
to the Annual Survey reported 434 new doctoral 
recipients, 27% of all new doctoral recipients in 

        NON-U.S. CITIZENS 

  Permanent Visa Temporary Visa Unknown Visa

U.S. Employer 594  78  475  19  1166
 
 U.S. Academic 474  54  323  10  861
  Groups I, II, III, and Va  158  17  141  1  317
  Group IV  24  6  34  2  66
  Non-Ph.D. Department  271  24  122  7  424 
  Research Institute/Other Nonprofit  21  7  26  0  54
 U.S. Nonacademic 120  24  152  9  305
  
Non-U.S. Employer 40  4  120  4  168

 Non-U.S. Academic  39  4  108  4  155
 Non-U.S. Nonacademic  1  0  12  0  13

Not Seeking Employment 9  0  8  0  17
Still Seeking Employment 30  8  22  0  60

SUBTOTAL  673  90  625  23  1411

Unknown (U.S.) 66  6  27  0  99
Unknown (non-U.S.)* 3  1  74  17  95

TOTAL   742  97  726  40  1605

Table 12: Employment Status of 2008–09 New Doctoral Recipients by Citizenship Status

CITIZENSHIP

TYPE OF EMPLOYER U.S. CITIZENS TOTAL

 *Includes those who left the U.S. and whose employment status is reported as “unknown” or “still seeking employment”.

Table 13: Gender, Race/Ethnicity, and Citizenship of 2008–09 New Doctoral Recipients

    NON-U.S. CITIZENS     NON-U.S. CITIZENS

  U.S. Permanent Temporary Unknown Total U.S. Permanent Temporary Unknown Total
RACIAL/ETHNIC GROUP CITIZENS Visa Visa Visa Male CITIZENS Visa Visa Visa Female TOTAL

 MALE FEMALE

American Indian or 1 0 1 0 2 4 0 0 0 4 6
 Alaska Native

Asian 30 14 291 16 351 16 34 185 8 243 594

Black or African 9 4 11 1 25 12 1 2 0 15 40
American

Hispanic or Latino 11 5 34 1 51 9 1 10 0 20 71

Native Hawaiian or 0 0 0 0 0 1 0 0 0 1 1
 Other Pacific Islander

White 454 25 140 2 621 179 12 46 3 240 861

Unknown 10 0 6 7 23 6 1 0 2 9 32

TOTAL 515 48 483 27 1073 227 49 243 13 532 1605 

 CITIZENSHIP

U.S. EMPLOYER U.S. Non-U.S. TOTAL

Academic  474 387 861
Groups I–Va  182 201 383
M, B, & 2-Year  187 71 258
Other Acad. & Research Inst. 105 115 220

Government, Business & Industry 120 185 305

TOTAL 594 572 1166

Table 14: 2008–09 New Doctoral
Recipients Having Employment in the U.S.

by Type of Employer and Citizenship

U.S. citizens increased by 84 from last year’s count 
of 431.

Table 14 shows that U.S. citizens ac-
counted for 51% of those employed in
the U.S. (up from 50 % last year).  Groups I through 
Va hired 48% U.S. citizens, while groups M, B, and 
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2008–09. Because of its size, the data from Group 
IV have a large effect on the results when all 
doctoral groups are combined. Furthermore, Group 
IV results are often quite different from those for 
Groups I (Pu), I (Pr), II, III, and Va. In the following 
paragraphs some of these differences are discussed 
in detail. 

Table 15 contains information about new 
doctoral recipients in Group IV as well as those 
with dissertations in statistics/biostatistics and 
probability in other groups. In addition, the last 
two rows of Table 15 give a split of the 2008–09 
results between the 57 statistics departments and 
the 35 biostatistics and biometrics departments in 
Group IV. This year 565 new doctorates had a 
dissertation in statistics/biostatistics (483) or 
probability (82), a 30% increase from last year’s 
number. Those with dissertations in statistics/
biostatistics and probability accounted for 35% 
of new doctorates in 2008–09. Quite a bit of the 
year-to-year variation in these numbers is due to 
the changes made in the departments included in 
Group IV over the ten years and to the response rate 
variation in this group.

Group IV is producing a larger percentage of 
female doctorates than the other doctoral groups. 
Females accounted for 47% of the new doctoral 
recipients in Group IV, while 28% are female in the 
other doctoral groups. 

Group IV is producing a smaller percentage of 
U.S. citizen new doctorates than the other doctoral 
groups. In Group IV, 35% of the new doctoral 
recipients are U.S. citizens, while in other groups 
51% are U.S. citizens. 

Group IV doctorates are more likely to take jobs in 
business and industry than those in other doctoral 
groups. Of the 332 new doctoral recipients from 
Group IV who found employment in the U.S., 107 
(32%) took jobs in business or industry. From the 

other groups, 894 new doctoral recipients found 
employment in the U.S., of which 119 (13%) took 
jobs in business or industry.

Group IV doctorates have a lower unemployment 
rate than the other doctoral groups.  The employment 
status for 368 Group IV new doctoral recipients 
is known, and 6 (1.8%) are unemployed. For the 
other groups, the employment status of 1,171 is 
known, and 54 (6.1%) are unemployed.  Group IV 
is hiring a bigger percentage of females than the 
other doctoral groups. Twenty-six of 66 (39%) new 
doctoral recipients hired by Group IV departments 
were female, up from last year’s 38%. The other 
doctoral groups reported that 78 of 318 (25%) new 
doctoral recipients hired were female, up from last 
year’s 23%.

The number of new doctoral recipients with 
theses in statistics/biostatistics and probability 
(565) is substantially larger than any other field, 
with algebra and number theory next with 223.

New Information from the EENDR Survey
The 1,430 new doctoral recipients reported 

in the First Report were sent the “Employment 
Experiences of New Doctoral Recipients” (EENDR) 
survey in October 2009, and 755 (53%) responded. 
The response rates varied slightly among the 
various subgroups of new doctoral recipients 
defined by their employment status as reported 
by departments. Among those who were employed 
the highest response rate, 59%, was from those 
employed in the U.S. academic, while the lowest, 
50%, was from those in non-U.S. academic.

The EENDR gathered details on employment 
experiences not available through departments. 
The remainder of this section presents additional 
information available on this subset of the 2008–
2009 doctoral recipients.

  New Doctoral Recipients in Statistics/Biostatistics New Doctoral Recipients
 Group IV  New Doctoral Recipients in Group IV only and Probability, Group IV and Other Groups Hired by Group IV
 Group IV Depts
 Depts Responding  Female Jobs in Percentage   Other Percentage 
Year Surveyed (percent) Total (percent) Bus & Ind Unemployed Total Group IV Groups Unemployed Male Female

1999–00 86 74 (86%) 290 112 (39%) 83 2.6% 353 281 72 2.8% 23 28
2000–01 86 70 (81%) 272 112 (41%) 75 4.7% 338 258 80 1.0% 32 12
2001–02 86 72 (84%) 224 94 (42%) 65 3.9% 291 222 69 3.0% 29 16
2002–03 86 75 (87%) 241 100 (41%) 46 2.3% 304 236 68 3.6% 20 19
2003–04 87 78 (90%) 265 107 (40%) 50 3.2% 346 262 84 3.9% 48 18
2004–05 88 67 (76%) 301 133 (44%) 67 2.6% 395 295 100 2.9% 30 23
2005–06 87 73 (84%) 327 154 (47%) 92 1.1% 442 314 128 1.4% 42 31
2006–07 88 70 (80%) 357 175 (49%) 115 2.1% 456 335 121 3.0% 24 20
2007–08 89 65 (73%) 317 166 (52%) 90 1.2% 434 311 123 3.2% 24 19

2008–09 92 89 (97%) 434 202 (47%) 107 1.8% 565 416* 149** 3.1% 40 26
 Statistics 57 55 (96%) 296 124 (42%) 89 3.1%     25 15
 Biostatistics 35 34 (97%) 138 78 (57%) 11 1.0%     15 11

Table 15: New Doctoral Recipients with Dissertations in Statistics/Biostatistics and Probability

 * Of 416, there were 411 in statistics/biostatistics and 5 in probability. For complete details, see Table 7.
 ** Of 149, there were 72 in statistics/biostatistics and 77 in probability. For complete details, see Table 7.
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Employed in U.S.

Fall 2005

Fall 2006

Fall 2007

Fall 2008

Fall 2009

68% 5% 27% 96% 4% 0%

66% 4% 30% 93% 5% 2%

68% 3% 29% 93% 4% 3%

63% 6% 31% 95% 4% 1%

64% 6% 29% 91% 5% 4%

Permanent

Government

Temporary

GovernmentAcademic Business/
Industry

Academic1 Business/
Industry

Table 17: Percentage of Annual EENDR Respondents  
Employed in the U.S. by Employment Sector within Job Status

 1 Includes research institutes and other non-profits.

    Table 16: Number (and Percentage) of Annual EENDR  
Respondents Employed in the U.S. by Job Status

 

 
  

Employed in U.S.

Fall 2005

Fall 2006

Fall 2007

Fall 2008

Fall 2009

Temporary 

Total
Permanent

not available Permanent
not available

Unknown
Temporary

Postdoctoral

Total

Permanent 

Total

 291(56%)  232(44%)  92(40%)  172(74%)  55(32%) -- 

 289(51%)  274(49%)  98(36%)  209(76%)  57(27%) -- 

 259(53%)  227(47%)  88(39%)  172(76%)  57(33%) -- 

 245(42%)  222(48%)  74(33%)  172(77%)  47(27%) -- 

318(49%)  326(51%)   146(45%)   234(72%)  68(29%) -- 

age of individuals taking permanent positions has 
increased to 49% from 42%, and the percentage of 
those taking temporary positions has increased to 
51% from 48%. Of the 326 in temporary positions, 
146 (45%) reported taking temporary employment 
because a suitable permanent position was not 
available, up from 33% in 2008. Most respondents 
classified their temporary position as postdoctoral 
(72%). Of the 234 respondents taking postdoctal 
positions, 68 (29%) reported that a suitable per-
manent position was not available, up from 27% 
in 2008.

Table 17 shows the employment trends of 
permanent and temporary positions broken 
down by employment sector for the last five 
years. Among the 318 who reported obtaining 
a permanent position in the U.S. in fall 2009, 
64% were employed in academia (including 4% 
in research institutes and other nonprofits), 6% 
in government, and 29% in business or industry. 
Women held 39% of the permanent positions, up 
from 37% in 2008.

Among the 326 individuals with temporary 
employment in the U.S. this year, 91% were 
employed in academia (including 6% in research 
institutes and other nonprofits), 5% in government, 
and 4% in business or industry.

Figure 2 gives the age distribution of the 
755 new doctoral recipients who responded to 
this question. The median age of new doctoral 
recipients was 30 years, while the mean age was 31 
years. The first and third quartiles were 28 and 33 
years, respectively.  This distribution is consistent 
with those of the recent past.

Table 16 gives the numbers and percentages of 
EENDR respondents taking permanent and tem-
porary positions in the U.S for fall 2005 through 
fall 2009. 

This year we see that among the 644 employed 
in the U.S., 318 reported obtaining a permanent po-
sition and 326 a temporary position. The percent-
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Figure 2: Age Distribution of 2008–2009 EENDR Respondents
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Starting Salary Survey of 
the 2008–2009 Doctoral 
Recipients

The starting salary figures for 2009 were 
compiled from information gathered on the 
EENDR questionnaires sent to individuals who 
received doctoral degrees in the mathematical 
sciences during the 2008–2009 academic year 
from universities in the United States (see previous 
section for more details).

The questionnaires were distributed to 1,430 
recipients of degrees using addresses provided 
by the departments granting the degrees; 755 
individuals responded between late October and 
April. Responses with insufficient data or from 
individuals who indicated they had part-time or 
non-U.S. employment were excluded. Numbers 
of usable responses for each salary category are
reported in the following tables.

Readers should be warned that the data in 
this report are obtained from a self-selected 
sample, and inferences from them may not be 
representative of the population.

Previous Annual Survey Reports
The 2009 Preliminary Report on New Doctoral 
Recipients (First Report, Part I) was published in 
the Notices of the AMS, February 2010 issue. The 
last full year of reports: the Faculty Salaries Report 
(First Report, Part II), the Report on New Doctoral 
Recipients and Starting Salaries (Second Report), 
and the Departmental Profile Report (Third Re-
port) were published in the Notices of the AMS in 
the February, August, and November 2009 issues 
respectively. These reports and earlier reports, as 
well as a wealth of other information from these 
surveys, are available on the AMS website at www.
ams.org/employment/surveyreports.html.

Acknowledgments
The Annual Survey attempts to provide an accurate 
appraisal and analysis of various aspects of the 
academic mathematical sciences scene for the use 
and benefit of the community and for filling the 
information needs of the professional organizations. 
Every year, college and university departments 
in the United States are invited to respond. The 
Annual Survey relies heavily on the conscientious 
efforts of the dedicated staff members of these 
departments for the quality of its information. 
On behalf of the Annual Survey Data Committee 

  Ph.D.      
 Year Min Q1 Median Q3 Max
 Total (168 male/102 female)
   2009 M 320 460 510 571 994
 2009 F 320 471 521 600 1000
 One year or less experience (155 male/95 female)
 2009 M 320 460 510 573 820
 2009 F 320 470 520 594 1000

Academic Teaching/Teaching and Research
9–10-Month Starting Salaries*

(in hundreds of dollars)

Academic Postdoctorates Only*
9–10-Month Starting Salaries

(in hundreds of dollars)
 Ph.D.      
 Year Min Q1 Median Q3 Max
 Total (69 male/23 female)
 2009 M 360 460 515 558 680
 2009 F 400 493 520 603 630
 One year or less experience (66 male/23 female)
 2009 M 370 480 518 559 680
 2009 F 400 493 520 603 630
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     an opportunity to extend graduate training or to further research experience.
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 Ph.D.      
 Year Min Q1 Median Q3 Max
 Total (59 male/24 female)
  2009 M 420 740 900 1000 2350
 2009 F 500 785 915 992 1070
 One year or less experience (49 male/23 female)
  2009 M 470 715 850 1000 1400
 2009 F 500 771 910 995 1070

 Ph.D.      
 Year Min Q1 Median Q3 Max
 Total (23 male/9 female)
  2009 M 580 715 850 905 1170
 2009 F 400 670 710 859 1130
 One year or less experience (16 male/7 female)
  2009 M 580 707 825 877 1000
 2009 F 400 635 690 785 956

Government
11–12-Month Starting Salaries

(in hundreds of dollars)

Business and Industry
11–12-Month Starting Salaries

(in hundreds of dollars)
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 Ph.D.      
 Year Min Q1 Median Q3 Max 

 Total (52 male/22 female)
 2009 M 250 420 500 600 1100
 2009 F 360 400 490 550 860
 One year or less experience (46 male/19 female)
 2009 M 250 420 495 600 1100
 2009 F 360 397 480 5505 860

 Ph.D.      
 Year Min Q1 Median Q3 Max 
 Total (44 male/24 female)
 2009 M 350 499 565 616 1772
 2009 F 360 529 600 785 911
 One year or less experience (42 male/23 female)
 2009 M 350 500 565 614 1772
 2009 F 360 508 600 790 911

Academic Teaching/Teaching and Research
11–12-Month Starting Salaries*

(in hundreds of dollars)

Academic Research Only
11–12-Month Starting Salaries

(in hundreds of dollars)
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and the Annual Survey Staff, we thank the many 
secretarial and administrative staff members in 
the mathematical sciences departments for their 
cooperation and assistance in responding to the 
survey questionnaires.

Changes in Reporting of Unemployment 
Rate

In the unemployment calculations provided 
in this report the individuals employed 
outside the U.S. have been removed from 
the denominator used in the calculation of 
the rate, in addition to the routine removal 
of all individuals whose employment status 
is unknown. This is a change from prior 
Annual Survey Reports. As a consequence, 
the unemployment rate now being reported 
more accurately reflects the U.S. labor market 
experienced by the new doctoral recipients. 
This change tends to increase the rate of 
unemployment over that produced in prior 
years.

In a further small change from prior years, 
those individuals reported as not seeking 
employment have also been removed from the 
denominator. The number of individuals so 
designated is small each year, and the impact 
of this change is to produce a slight increase 
in the rate over that reported in prior years.

The unemployment rates for years prior 
to 2009 shown in this report have been 
recalculated using this new method. One can 
view a comparison of the unemployment rates 
using the traditional method and the new 
method by visiting the AMS website at www.
ams.org/employment/surveyreports.html. 

Remarks on Starting Salaries

Key to Tables and Graphs. Salaries are 
those reported for the fall immediately 
following the survey cycle. Years listed denote 
the survey cycle in which the doctorate was 
received—for example, survey cycle July 1, 
2008–June 30, 2009, is designated as 2009. 
Salaries reported as 9–10 months exclude 
stipends for summer grants or summer 
teaching or the equivalent. M and F are male 
and female respectively. Male and female 
figures are not provided when the number of 
salaries available for analysis in a particular 
category was five or fewer. All categories 
of “Teaching/Teaching and Research” and 
“Research Only” contain those recipients 
employed at academic institutions only.

Graphs. The graphs show standard 
boxplots summarizing salary distribution 
information for the years 2002 through 2009. 
Values plotted for 2002 through 2009 are 
converted to 2009 dollars using the implicit 
price deflator prepared annually by the Bureau 
of Economic Analysis, U.S. Department of 
Commerce. These categories are based on 
work activities reported in EENDR. Salaries of 
postdoctorates are shown separately.  They 
are also included in other academic categories 
with matching work activities.

For each boxplot the box shows 
the first quarti le (Q1),  the median 
(M), and the third quartile (Q3). The 
interquartile range (IQR) is defined as 
Q3  –Q1. Think of constructing invisible fences 
1.5 IQR below Q1 and 1.5 IQR above Q3. 
Whiskers are drawn from Q3 to the largest 
observation that falls below the upper invisible 
fence and from Q1 to the smallest observation 
that falls above the lower invisible fence. 
Think of constructing two more invisible 
fences, each falling 1.5 IQR above or below the 
existing invisible fences. Any observation that 
falls between the fences on each end of the 
boxplots is called an outlier and is plotted as  

 in the boxplots. Any observation that falls 
outside of both fences either above or below 
the box in the boxplot is called an extreme 
outlier and is marked as ✸ in the boxplot.

The Annual Survey series begun in 1957 
by the American Mathematical Society is 
currently under the direction of the Data 
Committee, a joint committee of the American 
Mathematical Society, the American Statistical 
Association, the Mathematical Association of 
America, and the Society of Industrial and 
Applied Mathematics. The current members 
of this committee are Pam Arroway, Richard 
Cleary (chair), Steven R. Dunbar, Susan 
Geller, Abbe H. Herzig, Ellen Kirkman, Joanna 
Mitro, James W. Maxwell (ex officio), Bart 
S. Ng, Douglas Ravanel, and Marie Vitulli. 
The committee is assisted by AMS survey 
analyst Colleen A. Rose.  In addition, the 
Annual Survey is sponsored by the Institute 
of Mathematical Statistics. Comments or 
suggestions regarding this Survey Report may 
be directed to the committee.

Other Sources of Data
Vist the AMS website at www.ams.org/employment/
specialreports.html for a listing of additional 
sources of data on the Mathematical Sciences.

http://www.ams.org/employment/surveyreports.html
http://www.ams.org/employment/surveyreports.html
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Definitions of the Groups
As has been the case for a number of years, much of the data in these 
reports is presented for departments divided into groups according 
to several characteristics, the principal one being the highest 
degree offered in the mathematical sciences. Doctoral-granting 
departments of mathematics are further subdivided according to 
their ranking of   “scholarly quality of program  faculty” as reported 
in the 1995 publication Research-Doctorate Programs in the United 
States: Continuity and Change.1 These rankings update those 
reported in a previous study published in 1982.2 Consequently, 
the departments which now comprise Groups I, II, and III differ 
significantly from those used prior to the 1996 survey.

The subdivision of the Group I institutions into Group I Public 
and Group I Private was new for the 1996 survey. With the increase 
in number of the Group I departments from 39 to 48, the Data 
Committee judged that a further subdivision of public and private 
would provide more meaningful reporting of the data for these 
departments.

Brief descriptions of the groupings are as follows:

 Group I is composed of 48 doctoral-granting departments with 
scores in the 3.00–5.00 range. Group I Public and Group I  Private  
are Group I doctoral-granting departments at public institutions 
and private institutions respectively.

 Group II is composed of 56 doctoral-granting departments  
 with scores in the 2.00–2.99 range.

 Group III contains the remaining U.S. doctoral-granting  
 departments, including a number of  departments  not  
 included in the 1995 ranking of program faculty.

 Group IV contains U.S. doctoral-granting departments (or  
 programs) of statistics, biostatistics, and biometrics  
 reporting a doctoral program.

 Group V contains U.S. doctoral-granting departments (or  
 programs) of applied mathematics/applied science,  
 operations research, and management science.

 Group Va is applied mathematics/applied science doctoral- 
 granting departments; Group Vb, which is no longer  
 surveyed as of 1998–99, was operations research and  
 management science.

 Group M or Masters contains U.S. departments granting a  
 master’s degree as the highest graduate degree.

 Group B or Bachelors contains U.S. departments granting  
 a baccalaureate degree only.

Listings of the actual departments which comprise these 
groups are available on the AMS website at www.ams.org/
outreach.

1Research-Doctorate Programs in the United States: Continuity and 
Change, edited by Marvin L. Goldberger, Brendan A. Maher, and Pamela 
Ebert Flattau, National Academy Press, Washington, DC, 1995.

2These findings were published in An Assessment of Research-Doctorate 
Programs in the United States: Mathematical and Physical Sciences, edited 
by Lyle V. Jones, Gardner Lindzey, and Porter E. Coggeshall, National 
Academy Press, Washington, DC, 1982. The information on mathematics, 
statistics, and computer science was presented in digest form in the April 
1983 issue of the Notices, pages 257–67, and an analysis of the classifica-
tions was given in the June 1983 Notices, pages 392–3.

Doctoral Degrees
Conferred 2008–20009
Supplementary List
The following list supplements the list of thesis titles published in 
the February 2010 Notices, pages 281–301.

ALABAMA
University of Alabama (4)

INFORMATION SYSTEMS, STATISTICS AND MANAGEMENT 
SCIENCE

Alhammadi, Yousuf, Neural network control charts for 
Poisson processes.

Anderson, Billie, Study of reject inference techniques.

Devasher, Michael, An evaluation of optimal experimental 
designs subject to parameter uncertainty for properties 
of compartmental models used in individual 
pharmacokinetic studies.

CALIFORNIA
California Institute of Technology 
(1)

CONTROL AND DYNAMICAL SYSTEMS

Shi, Ling, Resource optimization for networked estimator 
with guaranteed estimation quality.

University of California, Riverside (3
MATHEMATICS

Alvarez, Vicente ,  A numercial computation of 
eigenfunctions for the Kusuoka laplacian on the 
Sierpinski gasket.

Childress, Scot Paul, Quantum measures, arithmetic coils, 
and generalized fractal strings.

Wong, Chau Yim, On a class of commuting squares.

University of California, Santa Cruz (1)

MATHEMATICS

Marks, Christopher, Classification of vecto-valued modu-
lar forms of dimensions less than six.

COLORADO 
University of Denver (1)

MATHEMATICS

Daly, Dan, Permutation patterns, reduced decompositions 
with few repetitions and the Bruhat order.

ILLINOIS 
University of Chicago (8)

STATISTICS

Atlason, Oli, Generalized parametric models.

De la Cruz Cabrera, Omar, Geometric approaches in the 
analysis of genetic data.

Li, Yingying, Robustness of volalility estimations.
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Matteson, David, Statistical inference for multivariate 
nonlinear time series. 

Rosenthal, Dale, W. R., Trade classification and nearly-
gamma random variables. 

Song, Minsun, Restricted parameter space models for 
testing gene-gene interactions. 

Zheng, Xinghua, Critical branching random walks and 
spatial epidemic. 

Zibman, Chava, Adjusting for confounding in a semi-
parametric Bayesian model of short term effects of air 
pollution on respiratory health.

IOWA
University of Iowa (4)

STATISTICS AND ACTUARIAL SCIENCE

Ahn, Kwang Woo, Topics in statistical epidemiology.

Fang, Xiangming, Generalized additive models with 
correlated data.

Hao, Xuemiao, Asymptotic tail probabilities in insurance 
and finance.

Song, Jung-Eun, Bayesian linear regression via partition.

KENTUCKY
University of Louisville (1)

BIOINFORMATICS AND BIOSTATISTICS

Lan, Ling, Inference for multistate models.

LOUISIANA
Tulane University (1)

BIOSTATISTICS

Yi, Yeonjoo, Two part longitudinal models of zero heavy 
data.

MASSCHUSETTS
Harvard University (8)

STATISTICS

Edlefsen, Paul, Profile HMMs for DNA sequence families: the 
conditional Baum-Welch and dynamical model-surgery 
algorithms.

Lenarcic, Alan, Bayesian two-glasso for the study of financial 
contagion.

Morgan, Charity, Assessing thought disordered 
behavior using finite mixture models and comparing 
approximations for logistic regression.

Olding, Benjamin, Methods of approximate inference: 
applications to stochastic differential equations, video 
microscopy, and network data.

Zhang, Jing, Bayesian inference of interactions in biological 
problems.

Zhang, Tingting, Nonparametric studies of doubly stochastic 
poisson processes, binomial data, and high dimension, 
low sample size data.

Zhang, Wei, Statistical methods for detecting expression 
quantitative trait loci (eQTL).

Yuan, Yuan, Decoding gene expression regulation through 
Motif discovery and classification.

MICHIGAN
Michigan Technological University (3)

MATHEMATICAL SCIENCES

Tang, Rui, Statistical methods for genome-wide association 
study.

Wang, Xuexia, Genetic association studies considering LD 
information and genome-wide application.

Ye, Zhan, Genetic association studies under the population 
stratification, family pedigree and application to genome-
wide association studies

MINNESOTA
University of Minnesota (12)

SCHOOL OF MATHEMATICS

Bellay, Jeremy, The stability and transitions of coherent 
structures on excitable and oscillatory media.

Hiary, Ghaith, Fast methods to compute the Riemann Zeta 
function.

Korolev, Alexander, Large-distance asymptotics of steady-
state incompressible fluid flows.

Letang, Delia, Subconvexity bounds for automorphic 
L-functions on GL2.

Li, Fang, Stability from the point of view of diffusion, 
relaxation and spatial inhomogeneity.

Peterson, Jonathon, Limiting distributions and large 
deviations for random walks in random environments.

Rhoades, Brendon, Modeling and optimization of mortgage 
loan portfolios.

Striker, Jessica, Poset and polytope perspectives on 
alternating sign matrices.

Valiquette, Francis, Applications of moving frames to Lie 
pseudo-groups.

Xue, Chuan, Mathematical models of taxis-driven bacterial 
pattern formation.

Yang, Jiaqi, Design and implementation of accurate and 
efficient integral equation methods with applications 
to ultrasound vibro-acoustography and geophysical 
propsection.

Zhang, Wenliang, Lyubeznik numbers.

NEW HAMPSHIRE
Dartmouth College (3)

MATHEMATICS

Brown, Jonathan, Proper actions of groupoids on C*-
algebras.

Goehle, Geoff, Groupoid crossed products.

Mahoney, John, A composition formula for asymptotic 
morphisms.

NEW JERSEY
Rutgers The State University of New 
Jersey (8)

MATHEMATICS

Levitt, Ian, Some problems in extremal graph theory 
avoiding the use of the regularity lemma.
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Mau, Sikimeti, The multiplihedra in Lagrangian Floer theory.

Neiman, Michael, Negative correlation and log-concavity.

Nguyen, Luc, Singular harmonic maps into hyperbolic 
spaces and applications to general relativity.

Rowland, Eric, Experimental methods applied to the 
computation of integer sequences.

Thanatipanonda, Thotsaporm, Symbolic-computational 
methods in combinatorial game theory and Ramsey 
theory.

Wang, Liming, Dynamics and asymptotic behaviors of 
biochemical networks.

Wood, Philip, On the probability that a discrete complex 
random matrix is singular.

Stevens Institute of Technology (3)

MATHEMATICAL SCIENCES

Bussolari, Luca, Hyperbolic planar billiards with nearly flat 
focusing boundaries.

Grechuk, Bogdan, Deviations measures: theory and 
application.

Molyboha, Anton, Optimization approaches to sensor 
placement for threat detection.

NEW YORK
Columbia University (3)

BIOSTATISTICS

Huang, Lin, Sequential test for right censored data with 
linear transformation models.

Tai, Wanling, Regularized estimation of covariance matrices 
for longitudinal data through smoothing and shrinkage.

Wisnivesky, Juan, Instrumental variable estimation for 
survival data: evaluating the effectiveness radiation 
therapy for the treatment of lung cancer in the elderly in 
the presence of allocation bias.

PENNSYLVANIA
Bryn Mawr College (1)

MATHEMATICS

Fukui, Ayako, Lp estimates for oscillatory singular integral 
operators and Marcinkiewicz integral operators.

Drexel University (1)

MATHEMATICS

Coletta, Meredith, Integrability in optical design.

Temple University (3)

STATISTICS

Miller, Charles William, Familywise robustness criteria 
revisited for newer multiple testing procedures.

Wang, Luqiang, Contributions to estimation of measures 
for assessing rater reliability.

Yang, Zijiang, New step down procedures for control of the 
familywise error rate.

NORTH CAROLINA
Duke University (8)

MATHEMATICS

Baron, Rann, Small Boolean networks.

Bendich, Paul, Analyzing stratified spaces using persistent 
version of intersection and local homology.

Cooke, Ben, Theory and practice in replica-exchange 
molecular dynamics simulation.

Dai, Shu, Bifurcations in the Echebarria-karma modulation 
equation for cardic alternans in one dimension.

Froehlich, Mihaela, Two coating problems: thin film rupture 
and spin coating.

Law, Jing, Approximately counting perfect and general 
matchings in bipartite and general graphs.

McCarthy, Janice, TL2 index theory and D-particle binding.

Smith, Abraham, Integrability of second-order partial 
differential equations and the geometry of GL(2) 
structures.

RHODE ISLAND
Brown University (6)

MATHEMATICS

Katz, Daniel, Sumfree subsets in cubes of arbitrary 
dimension.

Liaw, Constanze, Singular integrals and rank one 
perturbations.

Lin, Yu-Lin, Perturbation theorems for Hele-Shaw flows and 
their applications.

Park, Donghoon, 1-Motives with torsion and Cartier duality.

Tsikkou, Charis, Hyperbolic conservation laws with large 
initial data. Is the Cauchy problem well-posed? BV 
estimates for the P-system.

Ulfarsson, Henning, Extending Grothendieck topologies 
to diagram categories and Serre functors on diagram 
schemes.

SOUTH CAROLINA
Clemson University (10)

MATHEMATICS

Chrispell, John, Numerical analysis of a fractional step 
theta-method for fluid flow problems.

Heindl, Raymond, New directions in multivariate public 
key cryptography.

Kandasamy, Hariharan, Portfolio selection under various 
risk measures.

Light, John, Intersections and representations of graphs.

Lyle, Jeremy, Homomorphisms of graphs.

Mateer, Todd, Fast Fourier transform algorithms with 
applications.

Samson, Sundeep, Performance based decision under 
uncertainty and risk.

Smith, Ethan, On some problems concerning the distribution 
of primes.

Tunno, Ferebee, Time series analysis: a new look at some 
old problems.

Zhu, Mingfu, Modeling HIV drug resistance.
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Medical University of South Carolina 
(8)

DIVISION OF BIOSTATISTICS AND EPIDEMIOLOGY

Kirbach, Stephanie, The risk and consequences of 
cerebrovascular events, mortality, and institutionalization 
among Alzheimers patients on anti-psychotic therapy.

Miller, Scott, Handling treatment by covariate interactions 
in interim analyses of clinical trials.

Nowacki, Amy, Response-adaptive randomization in 
neurological clinical trials: obstacles in application.

Ouyang, Bichun, Modeling and Bayesian analysis of 
recurrent events and longitudinal data with dependent 
termination.

Saunders, Lee, A population-based study of repetitive 
traumatic brain injury mortality.

Sims, Kellie, Sphingolipids are altered in aging yeast cultures 
under caloric restriction.

Wilson, Dulaney, Health effects of plutonium exposure.

Zhang, Boshao, Two stage clonal expansion models of 
carcinogenesis for acute, continuous, and multiple 
exposure with applications.

TEXAS
Baylor University (4)

MATHEMATICS

Bruder, Andrea, Applied left-defined theory; the Jacobi 
polynomials, their Sobolev orthogonality and self-adjoint 
operators.

Hopkins, Britney, Multiplicity of positive solutions of even-
order nonhomogenous boundary value problems.

Jones, Leslie Braziel, Adding machines.

Nicely, Dywayne, Restarting the Lanczos algorithm for large 
eigenvalue problems and linear equations.

Southern Methodist University (4)

STATISTICAL SCIENCE

Delzell, Darcie Ann Pace, Optimal statistical design for 
functional magnetic resonance imaging experiments.

Kozlitina, Julia V., Tests for trend in the analysis of genetic 
associations studies.

Nappa, Dario, Bayesian classification using Bayesian 
additive and regression trees.

Wang, Yan, Dependencies in NAEP and their effects on 
analysis.

Texas Tech University (5)

MATHEMATICS AND STATISTICS

Charles, Janelle, Probability distribution estimation using 
control theoretic smoothing splines.

Ji, Xiao Yi, Frechet-Differentiation of functions of operators 
with application to functional data analysis.

Kennaugh, Todd, Complexity of atriodic continua.

Pang, Johnny, Some statistical methods for directly and 
indirectly observed functional data.

Wesley, Curtis, Discrete-time and continuous-time epidemic 
models with applications to the spread of Hantavirus in 
wild rodents and human populations.

The University of Texas at Dallas (1)

MATHEMATICAL SCIENCES

Ansari, Yassmin, Matrix theory motivated by quantum 
mechanics and engineering.

VERMONT
University of Vermont (1)

MATHEMATICS AND STATISTICS

Annan, Kodwo, Mathematical modeling of solute transfer 
during hemodialysis.

VIRGINIA
University of Virginia (2)

STATISTICS

Jeon,  Youngsook ,  Optimal randomization and 
randomization test for multi-treatment clinical trials.

Wang, Xin, Derivation and implementation of the 
asymptotics for approximate entropy (ApEn) with 
application to medicine.

Virginia Commonwealth University (1)

BIOSTATISTICS

Kong, Xiangrong, Variable selection in competing risks 
using the L1 penalized Cox model.

Virginia Polytechnic Institute and 
State University (12)

MATHEMATICS

Childers, Adam, Parameter identification and the design 
of experiments for continuous non-linear dynamical 
systems.

Deng, Shengfu, A spatial dynamic approach to three-
dimensional gravity-capillary water waves.

Fang, Quanlei, Multivariable interpolation problems.

Herman, Mark, Born-Oppenheimer corrections near a 
Renner-Teller crossing.

He, Xiaoming, Bilinear immersed finite elements for 
interface problems.

Savel'ev, Eugeny, Controllability of the stresses in multimode 
viscoelastic fluid of upper convected Maxwell type.

Stoyanov, Miroslav, Model order reduction methods for 
solving high rank Riccati equations.

Weinhart, Thomas, A posteriori error analysis of the 
discontinuous Galerkin method for linear hyperbolic 
systems of conservation laws.

STATISTICS

Gao, Feng, Classifying response-stressor relationship in 
ecological studies.

Lou, Jianying, Diagnostics after a signal from control charts 
in normal process.

Wang, Xiaowei, Weighted optimality of block designs.

Wilson, Sarah, Control charts with missing observations.



886    NOTICES OF THE AMS VOLUME 57, NUMBER 7

2009 Annual Survey of the Mathematical Sciences in the United States

Wang, Shubing, Weighted Fourier image analysis and 
modeling.

Xiao, Zhiguo, Topics in generalized method of moments 
estimation with application to find data with measurement 
error.

Zhang, Jun, Regression models for Spatial images.

WASHINGTON
University of Washington (13)

APPLIED MATHEMATICS

Curtis, Christopher, Exact and approximate methods for 
the computation of the spectral stability of traveling-
wave solutions.

Gull, Dean, Stead state analysis of chemical reaction 
systems.

Jean, Larry, Stochastic  multi-scale modeling of 
carcinogenesis.

Ketcheson, David, High-order strong stability preserving 
time integrators and numerical wave propagation for 
hyperbolic PDEs.

Nivala, Michael, Nonlinear stability in integrable 
Hamiltonian systems.

Shi, Yiyi, Understanding complex systems using random 
graph models.

Oliveras, Katie, Stability of periodic traveling surface water 
waves.

Vellela, Melissa, Mesoscopic dynamics of biochemical 
kinetic equations.

BIOSTATISTICS

Burington, Bart, Flexible bootstrap monitoring of group 
sequential trials with longitudinal response data.

Cotton, Cecilia, Inference for treatments targeting control 
of an intermediate measure.

Saha, Paramita, Time-dependent predictive accuracy: 
extending binary classification accuracy methods for 
censored survival data.

Scott, JoAnna, Vaccine efficacy trials using stepped wedge 
design.

Rajan, Kumar Bharat, Regression methods for classification 
accuracy in diagnostic studies with ordinal scale 
outcomes.

WISCONSIN
University of Wisconsin-Madison (14)

STATISTICS

Casper, Theron, Survival and recurrent event analysis when 
ascertainment of events is delayed.

Chen, Chien-Wei, Enhancing the prediction accuracy of 
regression trees: linear splits and variable selection.

Cho, Sang-Hoon, Statistical inference under hierarchical 
models based on Izawa’s bivariate gamma distribution 
with applications to gene data.

Han, Junhee, Some problems with spatial statistics.

Jiang, Yuan, Regularized regression and classification 
under general loss.

Kim, Joungyoun, Estimating divergence times of African 
gorilla populations.

Lee, Minjung, Topics in competing risks data.

Lin, Feng-Chang, Statistical inferences on modulated 
renewal processes.

Shi, Weiliang, LASSO-pattern search algorithm.

Stanhope, Stephen, Detecting m- and miRNA targeting 
relationships from observational microarray studies: 
systems biology and statistical modeling.

Wang, Hui, Bayesian analysis of cross-classified spatial-
temporal data with autocorrelation.

For many more publications of interest, 
visit the AMS Bookstore

www.ams.org/bookstore

AMERICAN MATHEMATICAL SOCIETY

The Intrinsic 
Nature of Things
The Life and Science 
of Cornelius Lanczos
Barbara Gellai, 
Hungarian Academy 
of Sciences, Budapest, 
Hungary

This book recounts 
the extraordinary 
personal journey and 

scientific story of Hungarian-born mathematician 
and physicist Cornelius Lanczos. His life and his 
mathematical accomplishments are inextricably 
linked, reflecting the social upheavals and historical 
events that shaped his odyssey in 20th-century 
Hungary, Germany, the United States, and Ireland.

2010; 218 pages; Softcover; ISBN: 978-0-8218-5166-1; List US$29; 
AMS members US$23.20; Order code MBK/76

http://www.ams.org/bookstore
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Vanneste Awarded Adams 
Prize
Jacques Vanneste of the University of Edinburgh has 
been awarded the 2010 Adams Prize by the University 
of Cambridge. The selected topic was fluid mechanics. 
According to the prize citation, Vanneste’s work “spans 
fundamental issues underlying our understanding of geo-
physical fluid flow. He has brought an impressive array 
of modern asymptotic techniques to bear on differential 
equations modeling fluid flow. His work reveals a range 
of features which are of fundamental importance in both 
theoretical fluid dynamics and in applications of fluid 
dynamics to weather forecasting and climate modeling.”

The Adams Prize is awarded each year jointly by the 
Faculty of Mathematics at the University of Cambridge 
and St. John’s College to a young researcher based in the 
United Kingdom who is doing first-class international re-
search in the mathematical sciences. The prize is named 
after the mathematician John Couch Adams and was 
endowed by members of St. John’s College. It carries a 
cash prize of approximately £13,500 (about US$19,300), 
of which one-third is awarded to the prizewinner on an-
nouncement of the prize; one-third is provided to the 
prizewinner’s institution (for research expenses of the 
prizewinner); and one-third is awarded to the prizewin-
ner on acceptance for publication in an internationally 
recognized journal of a substantial (normally at least 
twenty-five printed pages) original survey article of which 
the prizewinner is an author. 

—From a University of Cambridge announcement

Jordan Receives ACM Award
Michael I. Jordan of the University of California, 

Berkeley, has been awarded the 2009 Allen Newell Award 
of the Association for Computing Machinery (ACM). He 
was recognized “for fundamental advances in machine 

learning, particularly his groundbreaking work on graphi-
cal models and nonparametric Bayesian statistics, the 
broad application of this work across computer science, 
statistics, and the biological sciences”. According to the 
prize citation, Jordan “has played a seminal role in the 
development of statistical machine learning. His work, 
and the work of his former students and postdocs, has 
served to define this area, which bridges computer science 
and statistics.”

The Allen Newell Award is presented to an individual 
selected for career contributions that have breadth within 
computer science or that bridge computer science and 
other disciplines. This endowed award is accompanied 
by a prize of US$10,000 and is supported by the Associa-
tion for the Advancement of Artificial Intelligence and by 
individual contributions.

—From an ACM announcement

Jackson Awarded Blackwell-
Tapia Prize
Trachette Jackson of the University of Michigan, Ann 
Arbor, has been awarded the 2010 Blackwell-Tapia Prize. 
The prize recognizes a mathematical scientist who has 
contributed significantly to research in his or her field of 
expertise and who has served as a role model for math-
ematical scientists and students from underrepresented 
minority groups or has contributed in other significant 
ways to addressing the problem of the underrepresenta-
tion of minorities in mathematics.

Jackson received her Ph.D. in applied mathematics 
from the University of Washington in 1998. She works in 
applications of mathematics to the biomedical sciences. 
Her research focuses on the modeling of in vivo tumor 
vascularization and combines mathematical modeling, 
numerical simulation, and in vivo experimentation to gain 
deeper understanding of tumor growth and vascular de-
velopment at the molecular, cellular, and tissue levels. She 



888    NOTICES OF THE AMS VOLUME 57, NUMBER 7

Mathematics People

has played a central role in the development of one of the 
first cell-based models of tumor-induced angiogenesis. She 
is cofounder and codirector of the Mathematical Biology 
Research Group at the University of Michigan.

The Blackwell-Tapia Prize is awarded every two years in 
honor of the legacy of David H. Blackwell and Richard A. 
Tapia, two distinguished mathematical scientists who have 
been inspirations to more than a generation of African 
American, Latino/Latina, and Native American students 
and professionals in the mathematical sciences. 

—From a University of Michigan announcement

Mathematical Society of Japan 
Prizes
The Mathematical Society of Japan (MSJ) has awarded 
several prizes in the spring of 2010.

Osamu Iyama of Nagoya University has been awarded 
the 2010 Spring Prize. According to the prize citation, 
Iyama was honored “for his original and influential con-
tribution to representations of finite dimensional algebras 
and Cohen-Macaulay modules. He has introduced and 
developed a higher theory of Auslander-Reiten sequences 
and found a higher dimensional analog of Auslander cor-
respondence. He proved the finiteness of representation 
dimensions of Artin algebras, and solved Solomon’s sec-
ond conjecture on zeta functions of orders. He also gave a 
sequence of important works on cluster tilting subcatego-
ries in Calabi-Yau categories and their mutations, which 
provides a great influence not only in the representation 
theory but also in other branches of mathematics and 
physics.” The Spring Prize is awarded to a member of MSJ 
under the age of forty who has made outstanding contribu-
tions to mathematics in the highest and broadest sense. 

The MSJ has inaugurated a new prize in 2010, the JMSJ 
Outstanding Paper Prize, which is awarded to the authors 
of the most outstanding articles published in the Journal 
of the Mathematical Society of Japan (JMSJ) in the previous 
year. The 2010 awardees are Shigeaki Koike and Andrzej 
Swiech for their joint paper “Weak Harnack inequality for 
fully nonlinear uniformly elliptic PDE with unbounded 
ingredients”, JMSJ 61, No. 3 (2009), pp. 723–755, and 
Ken’ichi Ohshika for his article “Constructing geo-
metrically infinite groups on boundaries of deformation 
spaces”, JMSJ 61, No. 4 (2009), pp. 1261–1291.

Nobuo Tsuzuki of Tohoku University and Hiroaki 
Terao of Hokkaido University have been awarded the 
2010 Algebra Prize. Tsuzuki was honored for his “fun-
damental and outstanding contribution to the theory of
p-adic cohomology and p-adic differential equations, a 
most important subject of present arithmetic geometry 
over a field of positive characteristic”. Terao was selected 
for his “fundamental and outstanding contribution to 
the algebraic and geometric theory of hyperplane ar-
rangements, connecting various branches of modern 
mathematics, including algebraic geometry, topology, Lie 
groups, etc.”

Three Publication Prizes were awarded for 2010. The 
recipients are: Kazuo Muroi for An Introduction to Baby-
lonian Mathematics (in Japanese), published by University 
of Tokyo Press; NHK (Japan Broadcasting Corporation) 
production staff, directed by Masahito Kasuga, for the 
NHK special The Spell of Poincaré Conjecture, and To-
hoku University for the Tohoku University Wasan Portal, 
http://www2.library.tohoku.ac.jp/wasan/. Wasan 
is the Japanese-style mathematics that was developed in 
the seventeenth through nineteenth centuries.

—From a Math Society of Japan announcement

USA Mathematical Olympiad
The 2010 USA Mathematical Olympiad (USAMO) was held 
April 27–28, 2010. The students who participated in the 
Olympiad were selected on the basis of their performances 
on the American High School and American Invitational 
Mathematics Examinations. This year, 329 high school 
students qualified for the 2010 USA Mathematical Olym-
piad (USAMO). The twelve highest scorers in the USAMO, 
listed in alphabetical order, were: Timothy Chu, San 
Jose, California; Calvin Deng, Cary, North Carolina; Mi-
chael Druggan, Lexington, Kentucky; Brian Hamrick, 
Annandale, Virginia; Travis Hance, West Chester, Ohio;  
Xiaoyu He, Acton, Massachusetts; Mitchell Lee, An-
nandale, Virginia; In Sung Na, Old Tappan, New Jersey; 
Evan O’Dorney, Danville, California; Toan Duc Phan, 
Watertown, Connecticut; Hunter Spink, Calgary, Alberta, 
Canada; Allen Yuan, Farmington, Michigan.

In June the twelve USAMO winners will take the team 
selection test to qualify for the U.S. team. The six students 
with the highest combined scores from the test and the 
USAMO will attend the Mathematical Olympiad Summer 
Program (MOSP) at the University of Nebraska, Lincoln, 
training to compete in the International Mathematical 
Olympiad (IMO) to be held in Astana, Kazakhstan, July 
2–14, 2010.

—Elaine Kehoe

Moody’s Mega Math Challenge 
Winners Announced
The winners of the 2010 Mega Math Challenge for high 
school students have been announced. The topic for this 
year’s competition was “Making Sense of the 2010 Cen-
sus: To Count or Not to Count, That Is the Question”. A 
team from Montgomery Blair High School in Silver Spring, 
Maryland, was awarded the Summa Cum Laude Team Prize 
of US$20,000 in scholarship money. The members of the 
team were Andrew Das Sarma, Jacob Hurwitz, David 
Tolnay, and Scott Yu. Their coach was David Stein.

The Magna Cum Laude Team Prize of US$15,000 was 
awarded to a team from High Technology High School 
in Lincroft, New Jersey. The members of the team were 
Sidney Buchbinder, Christian Gennaro, Joshua Ma, 

http://www2.library.tohoku.ac.jp/wasan/
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Alexander Pavincic, and Matthew Warshauer. Their 
coach was Raymond Eng.

The Cum Laude Team Prize of US$10,000 was awarded 
to a team from Maggie Walker Governor’s School in 
Richmond, Virginia. The team members were Susan 
Ballentine, William Farmer, Ashish Makadia, Cody 
Talmadge, and Milton Tyler IV. Their coach was Kris-
tine Chiodo.

A team from the Academy for the Advancement of Sci-
ence and Technology in Hackensack, New Jersey, won the 
Meritorious Team Prize of US$7,500. The team members 
were Jared Landsman, Ian Osborn, Pavel Panchekha, 
Mark Velednitsky, and Sherry Wu. Their coach was 
Ken Mayers.

The Exemplary Team Prize of US$5,000 was awarded 
to a team from Princeton High School, Princeton, New 
Jersey. The team members were Ada Chen, Katherine 
Li, Shyam Modi, John Wu, and Katie Zhang. They were 
coached by Lisa Krueger.

The First Honorable Mention Team Prize of US$2,500 
went to a team from Immaculata High School in Somer-
ville, New Jersey. The team members were James Danco, 
Mary Higgins, Brian Kutsop, John Osmond, and Peter 
Stadtmueller. They were coached by Elaine Petsu.

The Mega Math Challenge invites teams of high school 
juniors and seniors to solve an open-ended, realistic, chal-
lenging modeling problem focused on real-world issues. 
The top five teams receive awards ranging from US$5,000 
to US$20,000 in scholarship money. The competition is 
sponsored by the Moody’s Foundation, a charitable foun-
dation established by Moody’s Corporation, and organized 
by the Society for Industrial and Applied Mathematics 
(SIAM).

—From a Moody’s Foundation/SIAM announcement

National Academy of Sciences 
Elections
The National Academy of Sciences (NAS) has announced 
the election of seventy-two new members and eighteen 
foreign associates. The new members who work in the 
mathematical sciences are Jerome H. Friedman, Stan-
ford University; Michael J. Hopkins, Harvard University; 
Michael I. Jordan, University of California, Berkeley; 
Donald B. Rubin, Harvard University; Thomas C. Spen-
cer, Institute for Advanced Study, Princeton; and Endre 
Szemeredi, Rutgers University. Elected as foreign as-
sociates were David Aldous, University of California, 
Berkeley (United Kingdom); Stanislas Dehaene, National 
Institute of Health and Medical Research, Paris (France); 
and Conjeeveram S. Seshadri, Chennai Mathematical 
Institute (India).

—From an NAS announcement

Pantula Appointed DMS 
Director
Sastry G. Pantula of North Carolina State University has 
been appointed director of the Division of Mathematical 
Sciences (DMS) in the Mathematical and Physical Sciences 
(MPS) directorate of the National Science Foundation 
(NSF), effective September 13, 2010. He will replace Peter 
March, who has been the director for the past four years. 
Pantula received his bachelor’s and master’s degrees, 
both in statistics, from the Indian Statistical Institute and 
his Ph.D. from Iowa State University in 1982. He is the 
current president of the American Statistical Association 
(ASA) and has received a number of awards for excellent 
teaching. His areas of interest include time series analy-
sis and linear and nonlinear models. His research ranges 
from applications of statistical methods to derivation of 
asymptotic theory. 

—From an NSF announcement

For many more publications of interest, 
visit the AMS Bookstore

www.ams.org/bookstore

AMERICAN MATHEMATICAL SOCIETY

Papers on Topology

Analysis Situs and 
Its Five Supplements

Henri Poincaré

Translated by John Stillwell

The AMS and John Stillwell 
have made an important 
contribution to the mathematics 
literature in this translation of 
Poincaré. For many of us, these 

great papers on the foundations of topology are given greater 
clarity in English. Moreover, reading Poincaré here illustrates 
the ultimate in research by successive approximations (akin 
to my own way of mathematical thinking).   
                                                            —Stephen Smale
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 37; 2010; approximately 241 pages; Softcover; 
ISBN: 978-0-8218-5234-7; List US$59; AMS members US$47.20; Order code HMATH/37

http://www.ams.org/bookstore
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Call for Nominations for ICTP 
Ramanujan Prize
The Abdus Salam International Centre for Theoretical 
Physics (ICTP) invites nominations for the 2010 Ramanu-
jan Prize for young mathematicians from developing 
countries. The prize, funded by the Niels Henrik Abel 
Memorial Fund, carries a cash award of US$15,000 and an 
allowance to visit ICTP to deliver a lecture.

The prize is awarded annually to a researcher from a 
developing country who is under forty-five years of age 
on December 31 of the year of the award and who has 
conducted outstanding research in a developing country. 
Researchers working in any branch of the mathematical 
sciences are eligible. The deadline for receipt of nomina-
tions is September 30, 2010. For further information, 
see the website http://prizes.ictp.it/Ramanujan/.

—From an ICTP announcement

Call for Nominations for Sloan 
Fellowships
Nominations for candidates for Sloan Research Fellow-
ships, sponsored by the Alfred P. Sloan Foundation, are 
due by September 15, 2010. A candidate must be a mem-
ber of the regular faculty at a college or university in the 
United States or Canada and must have received the Ph.D. 
or equivalent within the six years previous to the nomina-
tion. For information, write to: Sloan Research Fellowships, 
Alfred P. Sloan Foundation, 630 Fifth Avenue, Suite 2550, 
New York, New York 10111-0242, or consult the founda-
tion’s website: http://www.sloan.org/fellowships.

—From a Sloan Foundation announcement

Call for Entries for Ferran 
Sunyer i Balaguer Prize
The Ferran Sunyer i Balaguer Foundation invites entries 
for the 2010 Ferran Sunyer i Balaguer Prize. The prize is 
awarded for a mathematical monograph of an expository 
nature presenting the latest developments in an active 
area of research in mathematics. The prize consists of 
15,000 euros (approximately US$18,500) and publication 

of the winning monograph in Birkhäuser Verlag’s series 
“Progress in Mathematics”. The deadline for submission is  
December 3, 2010. For more information see the website 
http://ffsb.iec.cat. 

—From a Ferran Sunyer i Balaguer
Foundation announcement

Call for Nominations for 2010 
Sacks Prize
The Association for Symbolic Logic (ASL) invites nomina-
tions for the 2010 Sacks Prize for the most outstanding 
doctoral dissertation in mathematical logic. The Sacks 
Prize consists of a cash award and five years’ free mem-
bership in the ASL. The deadline for nominations is Sep-
tember 30, 2010.

General information about the prize is available at 
http://www.aslonline.org/info-prizes.html. For 
details about nomination procedures, see http://www.
aslonline.org/Sacks_nominations.html.

—From an ASL announcement

NSF Mathematical Sciences 
Postdoctoral Research 
Fellowships
The Mathematical Sciences Postdoctoral Research Fellow-
ship program of the Division of Mathematical Sciences 
(DMS) of the National Science Foundation (NSF) awards fel-
lowships each year that are designed to permit awardees 
to choose research environments that will have maximal 
impact on their future scientific development. Awards of 
these fellowships are made for appropriate research in 
areas of the mathematical sciences, including applications 
to other disciplines. Fellows may opt to choose either 
a research fellowship or a research instructorship. The 
deadline for this year’s applications is October 20, 2010. 
Applications must be submitted via FastLane on the World 
Wide Web. For more information see the website http://
www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301.

—From an NSF announcement

http://prizes.ictp.it/Ramanujan/
http://www.sloan.org/fellowships
http://ffsb.iec.cat
http://www.aslonline.org/info-prizes.html
http://www.aslonline.org/Sacks_nominations.html
http://www.aslonline.org/Sacks_nominations.html
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5301
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NSF Focused Research Groups
The Focused Research Groups (FRG) activity of the Division 
of Mathematical Sciences (DMS) of the National Science 
Foundation (NSF) supports small groups of researchers 
in the mathematical sciences.

The DMS has announced deadline dates for the fiscal 
year 2010 competition for FRG grants. The deadline for 
receipt of the required letters of intent to submit FRG 
proposals is August 20, 2010. The deadline date for 
full proposals is September 17, 2010. The FRG solicita-
tion may be found on the Web at http://www.nsf.gov/
funding/pgm_summ.jsp?pims_id=5671.

—From an NSF announcement

NSA Mathematical Sciences 
Grants and Sabbaticals 
Program
As the nation’s largest employer of mathematicians, the 
National Security Agency (NSA) is a strong supporter of the 
academic mathematics community in the United States. 
Through the Mathematical Sciences Program, the NSA 
provides research funding and sabbatical opportunities 
for eligible faculty members in the mathematical sciences.

Grants for Research in Mathematics. The Mathematical 
Sciences Program (MSP) supports self-directed, unclas-
sified research in the following areas of mathematics: 
algebra, number theory, discrete mathematics, probability, 
and statistics. The program also supports conferences and 
workshops (typically in the range of US$15,000–$20,000) 
in these five mathematical areas. The program does not 
entertain research or conference proposals that involve 
cryptology. Research support may include summer salary 
for faculty members, up to US$7,000 for graduate student 
support, travel assistance, and other miscellaneous ex-
penses. Proposals that involve participation by women and 
other individuals from underrepresented backgrounds 
are encouraged.

Principal investigators, graduate students, and all other 
personnel supported by NSA grants must be U.S. citizens 
or permanent residents of the United States at the time 
of proposal submission. Proposals should be submitted  
electronically by October 15, 2010, via the program web-
site: http://www.nsa.gov/research/math_research/
index.shtml.

Sabbatical Program. NSA’s Mathematics Sabbatical Pro-
gram offers mathematicians, statisticians, and computer 
scientists the unique opportunity to develop skills in di-
rections that would be nearly impossible anywhere else. 
Sabbatical employees work side by side with other NSA 
scientists on projects that involve cryptanalysis, coding 
theory, number theory, discrete mathematics, statistics 
and probability, and many other subjects. Visitors spend 
9–24 months at NSA, and most find that within a very short 
period of time they are able to make significant contribu-
tions. NSA pays 50 percent of salary and benefits during 

academic months and 100 percent of salary and benefits 
during summer months of the sabbatical detail. A monthly 
housing supplement is available to help offset the cost of 
local lodging. On average, three sabbatical positions are 
available per year.

Applicants must be U.S. citizens and must be able to ob-
tain a security clearance. A complete application includes 
a cover letter and curriculum vitae with list of significant 
publications. The cover letter should describe the appli-
cant’s research interests, programming experience and 
level of fluency, and how an NSA sabbatical would affect 
teaching and research upon return to academia. Additional 
information is available about the Sabbatical Program at 
the following website: http://www.nsa.gov/research/
math_research/sabbaticals/index.shtml.

For more information about the Grants or Sabbati-
cals Program, please contact the program office at 301-
688-0400. You may also send email correspondences to 
mspgrants@nsa.gov. 

—Mathematical Sciences Program announcement

Research Experiences for 
Undergraduates
The Research Experiences for Undergraduates (REU) 
program supports active research participation by under-
graduate students in any of the areas of research funded 
by the National Science Foundation (NSF). Student research 
may be supported in two forms: REU supplements and 
REU sites.

REU supplements may be requested for ongoing NSF-
funded research projects or may be included in proposals 
for new or renewal NSF grants or cooperative agreements. 
REU sites are based on independent proposals to initi-
ate and conduct undergraduate research participation
projects for a number of students. REU site projects 
may be based in a single discipline or academic depart-
ment or on interdisciplinary or multidepartment research 
opportunities with a strong intellectual focus. Proposals 
with an international dimension are welcomed. A partner-
ship with the Department of Defense supports REU sites in 
research areas relevant to defense. Undergraduate student 
participants supported with NSF funds in either supple-
ments or sites must be citizens or permanent residents 
of the United States or its possessions.

Students may not apply to NSF to participate in REU 
activities. Students apply directly to REU sites and should 
consult the directory of active REU sites on the Web at 
http://www.nsf.gov/crssprgm/reu/reu_search.
cfm. The deadline for full proposals for REU sites is
August 25, 2010. Deadline dates for REU supplements 
vary with the research program; contact the program
director for more information. The full program announce-
ment can be found at the website http://www.nsf.gov/
pubs/2009/nsf09598/nsf09598.htm. 

—From an NSF announcement

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5671
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5671
http://www.nsa.gov/research/math_research/index.shtml
http://www.nsa.gov/research/math_research/index.shtml
http://www.nsa.gov/research/math_research/sabbaticals/index.shtml
http://www.nsa.gov/research/math_research/sabbaticals/index.shtml
http://www.nsf.gov/crssprgm/reu/reu_search
http://www.nsf.gov/pubs/2009/nsf09598/nsf09598.htm
http://www.nsf.gov/pubs/2009/nsf09598/nsf09598.htm
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AMS Redesigns Website
The American Mathematical Society has launched a newly 
redesigned website. Based on input from the mathematics 
community, the new website implements many changes 
to help users find relevant information and complete 
their Web-based tasks more effectively. Some of the new 
features include:

*  Redesigned navigation that logically organizes the 
content

*  Breadcrumb navigation, a dynamic way to show a 
page’s orientation in the website’s hierarchy

* “Personas” that users can select to see focused content
*  A clear, consistent page layout that features context-

sensitive navigation, calendar, and news
* Searchable FAQ and news
* More social networking sharing options
* The ability to translate pages into different languages

The new website is designed to ensure the best experience 
possible for users every time they are on the site. See the 
new site at www.ams.org.

—AMS announcement

From the AMS Public 
Awareness Office
2010 Mathematical Art Exhibition: A New Album on 
Mathematical Imagery.
The Mathematical Art Exhibition held at the 2010 Joint 
Mathematics Meetings in San Francisco included works in 
various media by sixty-four artists. Robert Fathauer was 
the curator of the exhibition, and the exhibition website 
was prepared by Anne Burns. The exhibition was juried 
by Fathauer and Burns, along with Nat Friedman and Reza 
Sarhangi. The 2010 Mathematical Art Exhibition Prizes 
were awarded. Four judges, selected by the American 
Mathematical Society and the Mathematical Association of 
America, made the following awards: first prize to Robert 
Bosch, for his work, “Embrace”; second prize to Harry 
Benke for “The Vase”; and third prize to Richard Werner 
for “Meditations”. The Prize “for aesthetically pleasing 
works that combine mathematics and art” was established 
in 2008 through an endowment provided to the Ameri-
can Mathematical Society by an anonymous donor who 
wishes to acknowledge those whose works demonstrate 
the beauty and elegance of mathematics expressed in a 

visual art form. The images in the album can be sent as 
e-postcards. View the album at http://www.ams.org/
mathimagery/thumbnails.php?album=27. 

—Annette Emerson and Mike Breen 
AMS Public Awareness Officers

paoffice@ams.org 

Deaths of AMS Members
V. I. Arnol’d, professor, Steklov Institute of Mathematics, 
died on June 3, 2010. Born on June 12, 1937, he was a 
member of the Society for 22 years.

Jerome B. Freier, professor, University of Massachu-
setts at Dartmouth, died on March 22, 1993. Born on May 
6, 1916, he was a member of the Society for 43 years.

Hugues Lapointe, student at the University of Mon-
treal. He was a member of the society for 2 years.

Lars C. Mejlbo, professor, from Aarhus, Denmark, 
died on July 26, 1998. Born on February 10, 1931, he was 
a member of the Society for 39 years.

Sanford L. Segal, professor, University of Rochester, 
died on May 7, 2010. Born on October 11, 1937, he was a 
member of the Society for 48 years.

Mary Powderly Tong, professor, from Oradell, New 
Jersey, died on May 23, 2010. Born on May 24, 1924, she 
was a member of the Society for 51 years.

Robert Bosch’s “Embrace”, first prize winner, 
Mathematical Art Exhibition.

http://www.ams.org
http://www.ams.org/mathimagery/thumbnails.php?album=27
http://www.ams.org/mathimagery/thumbnails.php?album=27
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Where to Find It
A brief index to information that appears in this and previous issues of the Notices.

AMS Bylaws—November 2005, p. 1239
AMS Email Addresses—February 2006, p. 251
AMS Ethical Guidelines—June/July 2006, p. 701
AMS Officers 2005 and 2006 (Council, Executive Committee, 
Publications Committees, Board of Trustees)—May 2006, p. 604
AMS Officers and Committee Members—October 2006, p. 1076
Conference Board of the Mathematical Sciences—September 2006,
p. 911
Information for Notices Authors—June/July 2006, p. 696
Mathematics Research Institutes Contact Information—August 2006,
p. 798
National Science Board—January 2006, p. 62
New Journals for 2004—June/July 2006, p. 697
NRC Board on Mathematical Sciences and Their Applications—March 
2006, p. 369
NRC Mathematical Sciences Education Board—April 2006, p. 488
NSF Mathematical and Physical Sciences Advisory Committee—February 
2006, p. 255
Program Officers for Federal Funding Agencies—October 2006,
p. 1072 (DoD, DoE); December 2006 p. 1365 (NSF)
Stipends for Study and Travel—September 2006, p. 913

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

AMS Bylaws—November 2009, p. 1320
AMS Email Addresses—February 2010, p. 268
AMS Ethical Guidelines—June/July 2006, p. 701
AMS Officers 2008 and 2009 Updates—May 2010, p. 670
AMS Officers and Committee Members—October 2009, p. 1133
Conference Board of the Mathematical Sciences—September 2009,
p. 977
IMU Executive Committee—December 2009, p. 1465
Information for Notices Authors—June/July 2010, p. 768
Mathematics Research Institutes Contact Information—August 2010, p. 
894
National Science Board—January 2010, p. 68
New Journals for 2008—June/July 2009, p. 751
NRC Board on Mathematical Sciences and Their Applications—March 
2010, p. 423
NRC Mathematical Sciences Education Board—April 2010, p. 541
NSF Mathematical and Physical Sciences Advisory Committee—February 
2010, p. 272
Program Officers for Federal Funding Agencies—October 2009,
p. 1126 (DoD, DoE); December 2009, p. 1464 (NSF Mathematics Education)
Program Officers for NSF Division of Mathematical Sciences—
November 2009, p. 1313

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, me-
morial 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 “Math-
ematics People”, “Mathematics Op-
portunities”, “For Your Information”, 
“Reference and Book List”, and “Math-
ematics Calendar”. Requests for 
permissions, as well as all other 
inquiries, go to the managing editor.

The electronic-mail addresses are 
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 314-
935-6839 for the editor and 401-
331-3842 for the managing editor. 
Postal addresses may be found in the 
masthead.

Upcoming Deadlines
July 22, 2010: Proposals for NSF 
CAREER Program. See http://
nsf.gov/pubs/2008/nsf08557/
nsf08557.htm. 

July 31, 2010: Nominations and 
applications for the 2010 Monroe H. 
Martin Prize. Contact R. Roy, Direc-
tor, Institute for Physical Science and 
Technology, University of Maryland, 
College Park, Maryland 20742-2431. 

August 1, 2010: Applications for 
August review for National Academies 
Postdoctoral and Senior Research As-
sociateship Program. See http://
sites.nationalacademies.org/
PGA/RAP/PGA_050491 or contact 
Research Associateship Programs, 
National Research Council, Keck 568, 

500 Fifth Street, NW, Washington, DC 

20001; telephone 202-334-2760; fax 

202-334-2759; email rap@nas.edu. 

August 15, 2010: Nominations 

for SASTRA Ramanujan Prize. 

Email sastraprize@math.ufl.edu 

or see the website http://www.

math.ufl.edu/sastra-prize/

nominations-2008.html.

August 25, 2010: Full proposals 

for REU sites. See “Mathematics Op-

portunities” in this issue.
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September 15, 2010: Nominations 
for Sloan Fellowships. See “Math-
ematics Opportunities” in this issue. 

September 17, 2010: Full propos-
als for NSF Focused Research Groups. 
See “Mathematics Opportunities” in 
this issue.

September 30, 2010: Nominations 
for ICTP Ramanujan Prize. See “Math-
ematics Opportunities” in this issue.

September 30, 2010: Nominations 
for 2010 Sacks Prize. See “Mathemat-
ics Opportunities” in this issue.

September 30, 2010: Full pro-
posals for NSF Integrative Gradu-
ate Education and Research Train-
ing (IGERT) program; by invitation 
only. See http://www.nsf.gov/
pubs/2010/nsf10523/nsf10523.
htm?WT.mc_id=USNSF_25.

October 1, 2010: Applications for 
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html ; telephone: 703-934-0163; 
email: awm@awm-math.org; or contact 
Association for Women in Mathemat-
ics, 11240 Waples Mill Road, Suite 
200, Fairfax, VA 22030.

October 15, 2010: Proposals for 
NSA Grants for Research in Math-
ematics. See “Mathematics Opportu-
nities” in this issue.

October 20, 2010: Applications 
for NSF Mathematical Sciences Post-
doctoral Research Fellowships. See 
“Mathematics Opportunities” in this 
issue.

October 20, 2010: Proposals for 
NSF Postdoctoral Research Fellow-
ships. See http://www.nsf.gov/
pubs/2008/nsf08582/nsf08582.
htm.

November 1, 2010: Applica-
tions for November review for 
National  Academies Postdoc-
toral and Senior Research Asso-
ciateship Program. See http://
sites.nationalacademies.
org/PGA/RAP/PGA_050491 or con-
tact Research Associateship Pro-
grams, National Research Council, 
Keck 568, 500 Fifth Street, NW, Wash-
ington, DC 20001; telephone 202-
334-2760; fax 202-334-2759; email 
rap@nas.edu. 

November 19, 2010: Propos-
als for research programs at 
CRM. See http://www.crm.cat/
RPapplication.

December 1, 2010: Letters of 
intent for proposals for thematic

programs at the Bernoulli Center. 
See the website http://bernoulli.
epfl.ch/new/index.php.

December 3, 2010: Entries for 
Ferran Sunyer i Balaguer Prize. See 
“Mathematics Opportunities” in this 
issue.

October 1, 2011: Nominations for 
the 2012 Emanuel and Carol Parzen 
Prize. Contact Thomas Wehrly, De-
partment of Statistics, 3143 TAMU, 
Texas A&M University, College Sta-
tion, Texas 77843-3143.

Contact Information for 
Mathematics Institutes
American Institute of Mathematics
360 Portage Avenue
Palo Alto, CA 94306-2244 
Telephone: 650-845-2071 
Fax: 650-845-2074
email: conrey@aimath.org
http://www.aimath.org

Stefan Banach International Math-
ematical Center
8 Śniadeckich str., Room 426
P.O. Box 21
00-956 Warszawa, Poland
Telephone: 48 22 522-82-32
Fax: 48 22 622-57-50
email: Banach.Center.Office@
impan.pl
http://www.impan.gov.pl/BC

Banff International Research Sta-
tion
University of British Columbia
200-1933 West Mall
Vancouver, BC V6T 1Z2, Canada
Telephone: 604-822-1649
Fax: 604-822-0883
email: birs-director@birs.ca
http://www.birs.ca

Center for Discrete Mathematics 
and Theoretical Computer Science 
(DIMACS)
CoRE Building, 4th Floor
Rutgers University
96 Frelinghuysen Road
Piscataway, NJ 08854-8018
Telephone: 732-445-5930
Fax: 732-445-5932
email: center-admin@dimacs.
rutgers.edu
http://dimacs.
rutgers.edu

Center for Scientific Computation 
and Mathematical Modeling
(CSCAMM)
University of Maryland
4146 CSIC Building #406
Paint Branch Drive
College Park, MD 20742-3289
Telephone: 301-405-0662
Fax: 301-314-6674
email: info@cscamm.umd.edu
http://www.cscamm.umd.edu/

Center for the Topology and
Quantization of Moduli Spaces
Department of Mathematical
Sciences
Faculty of Science
University of Aarhus
Ny Munkegade, Building 1530
8000 Aarhus C, Denmark
Telephone: 45 8942 3432
email: ctqm@imf.au.dk
http://www.ctqm.au.dk/

Centre International de Rencontres 
Mathématiques (CIRM)
163, avenue de Luminy Case 916
F-13288 Marseille Cedex 09, France
Telephone: 33 04 91 83 30 22
Fax: 33 04 91 83 30 05
email: chossat@cirm.univ-mrs.fr
http://www.cirm.univ-mrs.fr

Centre de Recerca Matemática 
(CRM)
Campus de Bellaterra, Edifici C
08193 Bellaterra, Barcelona, Spain
Telephone: 34 93 581 1081
Fax: 34 93 581 2202
email: crm@crm.cat
http://www.crm.cat

Centre for Mathematics and Its
Applications
Building 27
Australian National University
ACT 0200 Australia
Telephone: 61 2 6125 2897
Fax: 61 2 6125 5549
email: MathsAdmin@maths.anu.
edu.au
http://www.maths.anu.edu.au/
CMA/

Centre de Recherches
Mathématiques (CRM)
Université de Montréal
C.P. 6128, Succ. Centre-ville
Montréal, Quebec, Canada H3C 3J7
Telephone: 514 343 7501
Fax: 514 343 2254
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Institute for Mathematical Sciences
National University of Singapore
3 Prince George’s Park
Singapore 118402, Republic of
Singapore
Telephone: 65 6516 1897
Fax: 65 6873 8292
email: ims@nus.edu.sg
http://www2.ims.nus.edu.sg/

Institute of Mathematical Sciences
Chinese University of Hong Kong
Unit 601
Academic Building No. 1
Shatin, N. T., Hong Kong
Telephone: 852 2609 8038
Fax: 852 2603 7636
email: ims@ims.cuhk.edu.hk
http://www.ims.cuhk.edu.hk

Institute for Mathematics and its 
Applications (IMA)
University of Minnesota
114 Lind Hall
207 Church Street, SE
Minneapolis, MN 55455-0134
Telephone: 612-624-6066
Fax: 612-626-7370
email: staff@ima.umn.edu
http://www.ima.umn.edu/

Institute for Pure and Applied
Mathematics (IPAM)
IPAM Building
460 Portola Plaza
Box 957121
Los Angeles, CA 90095-7121
Telephone: 310-825-4755
Fax: 310-825-4756
email: ipam@ucla.edu
http://www.ipam.ucla.edu

Institute for Research in
Fundamental Sciences
School of Mathematics
P. O. Box 19395-5746
Tehran, Iran
Telephone: 98 21 2228 7013
Fax: 98 21 2229 0151
email: ipminfo@ipm.ir
http://math.ipm.ac.ir

Instituto Nacional de Matemática 
Pura e Aplicada (IMPA)
Estrada Dona Castorina, 110
Rio de Janeiro, RJ, Brazil 22460-320
Telephone: 55 21 2529 5000
Fax: 55 21 2512 4115

St. Petersburg 191023, Russia
Telephone: 7 812 312-40-58
Fax: 7 812 234-05-74
email: admin@euler.pdmi.
ras.ru
http://www.pdmi.ras.ru/
EIMI/index.html

Fields Institute for Research in 
Mathematical Sciences
222 College Street, 2nd Floor
Toronto, Ontario M5T 3J1 Canada
Telephone: 416 348 9710
Fax: 416 348 9714
email: geninfo@fields.utoronto.
ca
http://www.fields.utoronto.
ca/

Forschungsinstitut für Mathematik 
(FIM)
HG G 44.1
Rämistrasse 101
8092 Zurich, Switzerland
Telephone: 41 44 632 3598
Fax: 41 44 632 1614
email: admin@fim.math.ethz.ch
http://www.fim.math.ethz.ch/

Institut des Hautes Études
Scientifiques (IHÉS)
Le Bois Marie 35, route de Chartres
F 91440 Bures sur Yvette, France
Telephone: 33 1 60 92 66 00
Fax: 33 1 60 92 66 69
http://www.ihes.fr

Institut Henri Poincaré
11, rue Pierre et Marie Curie
75231 Paris Cedex 05, France
Telephone : 01 44 27 67 89
Fax : 01 44 07 09 37
http://www.ihp.jussieu.fr/

Institut Mittag-Leffler
Auravägen 17
SE-182 60 Djursholm, Sweden
Telephone: 46-8-622 05 60
Fax: 46-8-622 05 89
email: info@mittag-leffler.se
http://www.mittag-leffler.se/

Institute for Advanced Study (IAS)
School of Mathematics
Einstein Drive
Princeton, NJ 08540
Telephone: 609-734-8100
Fax: 609-951-4459
email: math@math.ias.edu
http://www.math.ias.edu/

email: CRM@CRM.UMontreal.ca
http://www.crm.umontreal.ca

Centro de Investigación en 
Matemáticas (CIMAT)
Jalisco S/N, Col. Valenciana
CP: 36240
Guanajuato, Gto México
Telephone: +52 473 732 7155/735 
0800
Fax: +52 473 732 5749
email: cimat@cimat.mx
http://www.cimat.mx

Centro di Ricerca Matematica 
Ennio De Giorgi
Collegio Puteano
Scuola Normale Superiore
Piazza dei Cavalieri, 3
I-56100 Pisa, Italy
Telephone: 39 (050) 509256
Fax: 050 509177
e-mail: crm@crm.sns.it
http://www.crm.sns.it/
index_02.html

Centro Internazionale per la
Ricerca Matematica
Fondazione Bruno Kessler
Via Sommarive, 14 Povo
38100 Trento, Italy
Telephone: 39-0461-881628
Fax: 39-0461-810629
email: michelet@science.
unitn.it
http://www.science.
unitn.it/cirm/

Chennai Mathematical Institute
Plot H1, SIPCOT IT Park
Padur PO, Siruseri 603103
India
Telephone: 91-44-3298-3441, 91-44-
3298-3442
Fax: 91-44-2747-0225
email: office@cmi.ac.in
http://www.cmi.ac.in

Chern Institute of Mathematics
Nankai University
Tianjin 300071, China
Telephone: 86-22-2350-8228
Fax: 86-22-2350-1532
email: cim@nankai.edu.cn 
http://www.nim.nankai.edu.cn/
nim_e/index.htm 

Euler International Mathematical 
Institute
nab. Fontanki, 27
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Telephone: 604-822-3922
Fax: 604-822-0883
email: reception@pims.math.ca
http://www.pims.math.ca

Alfréd Rényi Institute of 
Mathematics
Hungarian Academy of Sciences
POB 127
H-1364 Budapest, Hungary
Telephone: 36 1-483-8302
Fax: 36 1-483-8333
email: math@renyi.hu
http://www.renyi.hu

Research Institute for
Mathematical Sciences (RIMS)
Kyoto University
Kyoto, 606 8502, Japan
Telephone: 81-75-753-7245
Fax: 81-75-753-7272
http://www.kurims.kyoto-u.
ac.jp/

Erwin Schrödinger International 
Institute for Mathematical Physics
Boltzmanngasse 9
A-1090 Vienna, Austria
Telephone 43 1 4277 28282
Fax: 43 1 4277 28299
email: secr@esi.ac.at
http://www.esi.ac.at/

Sobolev Institute of Mathematics
Russian Academy of Sciences
Siberian Branch
4 Acad. Koptyug Avenue
630090 Novosibirsk, Russia
Telephone: 383 333 28 92
Fax: 383 333 25 98
email: im@math.nsc.ru
http://math.nsc.ru

Statistical and Applied
Mathematical Sciences Institute 
(SAMSI)
19 T. W. Alexander Drive
P.O. Box 14006
Research Triangle Park, NC 27709-
4006
Telephone: 919-685-9350
Fax: 919-685-9360
email: info@samsi.info
http://www.samsi.info/

Steklov Institute of Mathematics
Russian Academy of Sciences
Gubkina str. 8

Reference and Book List

Fax: 614-247-6643
email: rebecca@mbi.osu.edu
http://www.mbi.osu.edu

Mathematical Sciences Research
Institute (MSRI)
17 Gauss Way
Berkeley, CA 94720-5070
Telephone: 510-642-0143
Fax: 510-642-8609
email: msri-inquiries@msri.org
http://www.msri.org/

Mathematisches Forschungs
Institut Oberwolfach
Schwarzwaldstr. 9-11 (Lorenzenhof)
D 77709 Oberwolfach Walke
Germany
Telephone: 49 7834 979 0
Fax: 49 7834 979 38
email: admin@mfo.de
http://www.mfo.de

Max Planck Institut für
Mathematik
P.O. Box 7280
53072 Bonn, Germany
Telephone: 49 228 402 0
Fax: 49 228 402277
email: admin@mpim-bonn.mpg.de
http://www.mpim-bonn.mpg.de

Max Planck Institut für Mathematik
in den Naturwissenschaften
Inselstrasse 22
04103 Leipzig, Germany
Telephone: 49 (0) 341 99 59 50
Fax: 49 (0) 341 99 59 65 8
email: vah@mis.mpg.de
http://www.mis.mpg.de/

New Zealand Institute of
Mathematics and Its Applications 
(NZIMA)
University of Auckland
Private Bag 92019
Auckland, New Zealand
Telephone: 64 (0)9 373 7599
ext. 82025
Fax: 64 (0)9 373 7457
email: nzima-admin@nzima.
auckland.ac.nz
http://www.nzima.org

Pacific Institute for the
Mathematical Sciences (PIMS)
University of British Columbia
1933 West Mall, Room 200
Vancouver, BC, V6T 1Z2, Canada

email: diretor@impa.br
http://www.impa.br

International Center for
Theoretical Physics (ICTP)
Strada Costiera 11
34151 Trieste, Italy
Telephone: 39 040 2240111
Fax: 39 040 224163
email: sci_info@ictp.it
http://www.ictp.it

International Centre for
Mathematical Sciences (ICMS)
15 South College Street
Edinburgh EH8 9AA
United Kingdom
Telephone: 0131 651 4210
email: enquiries@icms.org.uk
http://www.icms.org.uk/index.
php

Isaac Newton Institute for
Mathematical Sciences
20 Clarkson Road
Cambridge CB3 0EH
United Kingdom
Telephone: 44 1223 335999
Fax: 44 1223 330508
email: info@newton.cam.ac.uk
http://www.newton.cam.ac.uk/

Korea Institute for Advanced 
Study (KIAS)
207-43 Cheongnyangni 2-dong
Dongdaemun-gu
Seoul 130-722, Korea
Telephone: 82-2-958-3711
Fax: 82-2-958-3770
http://www.kias.re.kr/en/
index.jsp

Liu Bie Ju Centre for Mathematical 
Sciences
City University of Hong Kong
Tat Chee Avenue
Kowloon, Hong Kong
Telephone: 852 3442 9816
Fax: 852 3442 0250
email: mclbj@cityu.edu.hk
http://www.cityu.edu.hk/rcms

Mathematical Biosciences Institute
The Ohio State University
Jennings Hall, 3rd Floor
1735 Neil Avenue
Columbus, Ohio 43210
Telephone: 614-292-3648
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Logicomix: An Epic Search for Truth, 
by Apostolos Doxiadis and Christos Pa-
padimitriou. Bloomsbury USA, Septem-
ber 2009. ISBN-13:978-15969-145-20.

Logic’s Lost Genius: The Life of 
Gerhard Gentzen, by Eckart Menzler-
Trott, Craig Smorynski (translator), 
Edward R. Griffor (translator). AMS-
LMS, November 2007. ISBN-13: 978-0-
8218-3550-0.

The Mathematical Mechanic: Using 
Physical Reason to Solve Problems, by 
Mark Levi. Princeton University Press. 
ISBN: 978-0691140209.

Mathematicians: An Outer View 
of the Inner World, by Mariana Cook. 
Princeton University Press, June 2009. 
ISBN13: 978-0-691-13951-7. (Reviewed 
in this issue.)

Mathematicians Fleeing from Nazi 
Germany: Individual Fates and Global 
Impact, by Reinhard Siegmund-
Schultze. Princeton University Press, 
July 2009. ISBN 978-0-691-14041-4.

Mathematics in Ancient Iraq: A 
Social History, by Eleanor Robson. 
Princeton University Press, August 
2008. ISBN-13: 978-06910-918-22. 
(Reviewed March 2010.)

Mathematics in India ,  by Kim 
Plofker. Princeton University Press, 
January 2009. ISBN-13: 978-06911-
206-76. (Reviewed March 2010.)

The Mathematics of Egypt, Meso-
potamia, China, India, and Islam: A 
Sourcebook, by Victor J. Katz et al. 
Princeton University Press, July 2007. 
ISBN-13: 978-0-6911-2745-3.

The Millennium Prize Problems, 
edited by James Carlson, Arthur 
Jaffe, and Andrew Wiles. AMS, June 
2006. ISBN-13: 978-08218-3679-8. 
(Reviewed December 2009.)

More Mathematical Astronomy 
Morsels, by Jean Meeus. Willmann-
Bell, 2002. ISBN 0-943396743.

Mrs. Perkins’s Electric Quilt: And 
Other Intriguing Stories of Mathemati-
cal Physics, Paul J. Nahin, Princeton 
University Press, August 2009. ISBN: 
978-06911-354-03. 

*Naming Infinity: A True Story of 
Religious Mysticism and Mathemati-
cal Creativity, by Loren Graham and 
Jean-Michel Kantor. Belknap Press 
of Harvard University Press, March 
2009. ISBN-13: 978-06740-329-34.

Numbers Rule: The Vexing Math-
ematics of Democracy, from Plato to the 
Present, by George G. Szpiro. Princeton 

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. Gen-
erally 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 math-
ematics in the news) warrant drawing 
readers’ attention to older books. Sug-
gestions 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 Archimedes Codex: How a 
Medieval Prayer Book Is Revealing the 
True Genius of Antiquity’s Greatest 
Scientist, by Reviel Netz and William 
Noel. Da Capo Press, October 2007. 
ISBN 978-03068-1580-5. (Reviewed 
September 2008.)

Bright Boys: The Making of Infor-
mation Technology, by Tom Green. 
A K Peters, April 2010. ISBN: 978-1-
56881-476-6.

The Calculus of Friendship: What a 
Teacher and Student Learned About 
Life While Corresponding About Math, 
by Steven Strogatz. Princeton Uni-
versity Press, August 2009. ISBN-13: 
978-0-691-13493-2. (Reviewed June/
July 2010.)

*Duel at Dawn: Heroes, Martyrs, 
and the Rise of Modern Mathematics, 
by Amir Alexander. Harvard Univer-
sity Press, April 2010. ISBN-13: 978-
06740-466-10.

*Here's Looking at Euclid: A Sur-
prising Excursion Through the Aston-
ishing World of Math, by Alex Bellos. 
Free Press, June 2010. ISBN-13: 978-
14165-882-52.

The Housekeeper and the Profes-
sor, by Yoko Ogawa. Picador, February 
2009. ISBN-13: 978-03124-278-01. (Re-
viewed May 2010.)

How to Read Historical Mathematics, 
by Benjamin Wardhaugh. Princeton 
University Press, March 2010. ISBN: 
978-06911-401-48.

Isaac Newton on Mathematical Cer-
tainty and Method, by Niccolò Guic-
ciardini. MIT Press, October 2009. ISBN: 
978-02620-131-78.

119991, Moscow, Russia
Telephone: 7 499 135-22-91
Fax: 7 499 135-05-55
email: steklov@mi.ras.ru
http://www.mi.ras.ru

Steklov Institute of Mathematics
27, Fontanka
St. Petersburg 191023, Russia
Telephone: 7 812 312-40-58
Fax: 7 812 310-53-77
email: admin@pdmi.ras.ru
http://www.pdmi.ras.ru

Tata Institute of Fundamental
Research
School of Mathematics
Homi Bhabha Road
Mumbai 400 005, India
Telephone: 91 22 22782000
Fax: 91 22 22804610; 91 22 
22804611
http://www.math.tifr.res.in

T. N. Thiele Centre for Applied 
Mathematics in Natural Science
University of Aarhus
Department of Mathematical
Sciences
Ny Munkegade 118, Building 1530
DK-8000 Aarhus C, Denmark
Telephone: 45 8942 3515
Fax: 45 8613 1769
email: thiele@imf.au.dk
http://www.thiele.au.dk

Warwick Mathematics Research 
Centre
University of Warwick
Coventry CV4 7AL, United Kingdom
Telephone: +44 (0)24 7652 8317 
Fax: +44 (0)24 7652 3548
email: mrc@maths.warwick.ac.uk
http://www.maths.warwick.
ac.uk/mrc/index.html

Weierstrass Institute for Applied 
Analysis and Stochastics
Mohrenstrasse 39
10117 Berlin, Germany
Telephone: 49-30-20372-0
Fax: 49-30-2044975
email: contact@wias-berlin.de
http://www.wias-berlin.de
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The Solitude of Prime Numbers, by 
Paolo Giordano. Pamela Dorman Books, 
March 2010. ISBN: 978-06700-214-82.

Solving Mathematical Problems: A 
Personal Perspective, by Terence Tao. 
Oxford University Press, September 
2006. ISBN-13: 978-0-199-20560-8. 
(Reviewed February 2010.)

Sphere Packing, Lewis Carroll, and 
Reversi, by Martin Gardner. Cambridge 
University Press, July 2009. ISBN: 978-
0521756075. 

Strange Attractors: Poems of Love 
and Mathematics, edited by Sarah 
Glaz and JoAnne Growney. A K
Peters, November 2008. ISBN-13: 978-
15688-134-17. (Reviewed September 
2009.)

The Strangest Man, by Graham 
Farmelo. Basic Books, August 2009. 
ISBN-13: 978-04650-182-77.

Street-Fighting Mathematics: The 
Art of Educated Guessing and Oppor-
tunistic Problem Solving, by Sanjoy 
Mahajan. MIT Press, March 2010. 
ISBN: 978-0-262-51429-3.

Symmetry in Chaos: A Search for 
Pattern in Mathematics, Art, and Na-
ture, by Michael Field and Martin 
Golubitsky. Society for Industrial 
and Applied Mathematics, second 
revised edition, May 2009. ISBN-13: 
978-08987-167-26.

Teaching Statistics Using Baseball, 
by James Albert. Mathematical Asso-
ciation of America, July 2003. ISBN-
13: 978-08838-572-74. (Reviewed 
April 2010.)

Tools of American Math Teach-
ing, 1800–2000, by Peggy Aldrich 
Kidwell, Amy Ackerberg-Hastings, 
and David Lindsay Roberts. Johns 
Hopkins University Press, July 2008. 
ISBN-13: 978-0801888144. (Reviewed 
January 2010.)

The Unfinished Game: Pascal, 
Fermat, and the Seventeenth-Century 
Letter That Made the World Mod-
ern, by Keith Devlin. Basic Books,
September 2008. ISBN-13: 978-0-
4650-0910-7.

Zeno’s Paradox: Unraveling the 
Ancient Mystery Behind the Science 
of Space and Time, by Joseph Mazur. 
Plume, March 2008 (reprint edition). 
ISBN-13: 978-0-4522-8917-8.

University Press, April 2010. ISBN: 978-
06911-399-44.

The Numerati, by Stephen Baker. 
Houghton Mifflin, August 2008. ISBN-
13: 978-06187-846-08. (Reviewed 
October 2009.)

*Our Days Are Numbered: How 
Mathematics Orders Our Lives, by 
Jason Brown. Emblem Editions, April 
2010. ISBN-13: 978-07710-169-74. 

A Passion for Discovery, by Peter 
Freund. World Scientific, August 
2007. ISBN-13: 978-9-8127-7214-5

Perfect Rigor: A Genius and the 
Mathematical Breakthrough of the 
Century, by Masha Gessen. Houghton 
Mifflin Harcourt, November 2009. 
ISBN-13: 978-01510-140-64.

Pioneering Women in American 
Mathematics: The Pre-1940 Ph.D.’s, 
by Judy Green and Jeanne LaDuke. 
AMS, December 2008. ISBN-13:978-
08218-437-65.

Plato’s Ghost: The Modernist Trans-
formation of Mathematics, by Jeremy 
Gray. Princeton University Press, Sep-
tember 2008. ISBN-13: 978-06911-
361-03. (Reviewed February 2010.)

The Princeton Companion to Math-
ematics, edited by Timothy Gowers 
(June Barrow-Green and Imre Leader, 
associate editors). Princeton University 
Press, November 2008. ISBN-13: 978-
06911-188-02. (Reviewed November 
2009.)

*Probabilities: The Little Numbers 
That Rule Our Lives, by Peter Olofs-
son. Wiley, March 2010. ISBN-13: 978-
04706-244-56.

Proofs from THE BOOK, by Martin 
Aigner and Günter Ziegler. Expanded 
fourth edition, Springer, October 
2009. ISBN-13: 978-3-642-00855-9

Pythagoras’ Revenge: A Math-
ematical Mystery, by Arturo San-
galli. Princeton University Press, May 
2009. ISBN-13: 978-06910-495-57. 
(Reviewed May 2010.)

Recountings: Conversations with 
MIT Mathematicians, edited by Joel 
Segel. A K Peters, January 2009. ISBN-
13: 978-15688-144-90.

Roger Boscovich, by Radoslav 
Dimitric (Serbian). Helios Publishing 
Company, September 2006. ISBN-13: 
978-09788-256-21.

Sacred Mathematics: Japanese Tem-
ple Geometry, by Fukagawa Hidetoshi 
and Tony Rothman. Princeton University
Press, July 2008. ISBN-13: 978-0-6911-
2745-3.

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.

Teaching Consultant (2 posts) in 
Common Core Curriculum

(Ref.: 20100313)
Applications are invited for appointments as Teaching 
Consultants in the Common Core Curriculum in the 
Faculty of Science, from September 1, 2010 or as 
soon as possible thereafter, on a two-year fi xed-term 
basis, with the possibility of renewal.

The University of Hong Kong has established a 
Common Core Curriculum for all undergraduates to 
begin in September 2012.  The Faculty of Science 
will be offering courses in the area of Scientifi c 
and Technology Literacy to students from all ten 
Faculties.  Some of the Common Core courses will 
be offered to freshmen on a pilot basis from 2010-
2011 onwards.  A senior professor in the Faculty of 
Science will lead the teaching of these courses and 
work with the Teaching Consultants in the relevant 
area who will serve primarily as a tutor for small 
groups of students from multiple disciplines.  The 
medium of instruction is English. Information about 
the Common Core Curriculum can be viewed at 
http://tl.hku.hk/common-core-curriculum.

Applicants should have a Master’s degree in one of 
the following fi elds: Physical Sciences, Biological 
Sciences, Mathematics or Statistics, and substantial 
teaching experience at university level related to 
general education. Those with a Ph.D. degree would 
have an advantage. The appointees’ duties include 
conducting small-group tutorials for two courses per 
semester, marking assignments/examination scripts, 
preparing teaching materials, supervising student 
work, developing new courses, and undertaking 
other tasks related to science education.  They will 
meet regularly with the Centre for the Enhancement 
of Teaching and Learning to refl ect on and refi ne the 
teaching activities in Common Core courses.

The annual salary will range between HK$424,980 
– 661,980 (subject to review from time to time at the 
entire discretion of the University) (approximately 
US$1 = HK$7.8).  A highly competitive salary 
commensurate with qualifi cations 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 benefi ts.  

For enquiries of the specifi c job requirements, please 
write to Professor Sun Kwok, Dean of Science 
(e-mail: deansci@hku.hk).  Applicants should 
submit an application form (152/708), together with 
a curriculum vitae and a statement on teaching 
philosophy, which includes a portfolio of syllabi 
and descriptions of courses they have taught or 
co-taught.  They should also arrange for submission 
of three references from senior academics who 
are familiar with their teaching approaches, 
skills and experience.  Further particulars and 
application forms (152/708) can be obtained at 
http://www.hku.hk/apptunit / ;  or  f rom the 
Appointments Unit (Senior), Human Resource 
Section, Registry, The University of Hong Kong, 
Hong Kong (fax: (852) 2540 6735 or 2559 2058; 
e-mail: senrappt@hku.hk).  Closes August 31, 2010.  
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

http://tl.hku.hk/common-core-curriculum
http://www.hku.hk/apptunit/


AUGUST 2010  NOTICES OF THE AMS 899

From the AMS Secretary

AMS members who have chosen to vote online will receive an email message on or shortly after August 16, 2010, from 

the AMS Election Coordinator, Survey & Ballot Systems.

The From Line will be “AMS Election Coordinator”.

The Sender email address will be amsvote@directvote.net.

The Subject Line will be “AMS 2010 Election—login information below”.

The body of the message will provide your unique voting login information and the address (URL) of the voting 

website. If you use a spam filter, you may want to use the above address or subject information to configure your 

spam filter to ensure this email will be delivered to you.

AMS members who have chosen to vote by paper should expect to receive their ballot by the middle of September. 

Unique voting login information will be printed on the ballot should you wish to vote online.

At midnight (U.S. Eastern Standard Saving Time) on November 5, 2010, the website will stop accepting votes. Paper 

ballots received after this date will not be counted.

Additional information regarding the 2010 AMS Election is available on the AMS website, http://www.ams.org/

about-us/governancelection-info; or by contacting the AMS: election@ams.org, 800-321-4267 (U.S. & Canada),

401-455-4000 (worldwide).

Thank you and please remember to vote.

—Robert J. Daverman

ATTENTION ALL AMS MEMBERS

Voting Information for 2010 AMS Election

http://www.ams.org/about-us/governance/election-info
http://www.ams.org/about-us/governance/election-info


The selection committees for these prizes request nominations for consideration for the 2011 
awards, which will be presented at the Joint Mathematics Meetings in New Orleans, LA, in 
January 2011. Information about past recipients of these prizes may be found in the November 
2009 issue of Notices, pp. 1326-1345, and at http://www.ams.org/prizes-awards.

BÔCHER MEMORIAL PRIZE
This prize, the first to be offered by the AMS, was founded in memory of Professor Maxime 
Bôcher, who served as president of the AMS from 1909–1910. The original endowment 
was contributed by members of the Society. It is awarded for a notable paper in analysis 
published during the preceding six years. To be eligible, the author should be a member 
of the American Mathematical Society or the paper should have been published in a recognized 
North American journal. The US$5,000 prize is awarded every three years. 

FRANK NELSON COLE PRIZE IN NUMBER THEORY
This prize (and the Frank Nelson Cole Prize in Algebra) was founded in honor of Professor 
Frank Nelson Cole on the occasion of his retirement as secretary of the American Mathematical 
Society after twenty-five years of service and as editor-in-chief of Bulletin for twenty-one 
years. The original fund was donated by Professor Cole from moneys presented to him on 
his retirement and was augmented by contributions from members of the Society. The fund 
was later doubled by his son, Charles A. Cole. The prize is for a notable paper in number 
theory published during the preceding six years. To be eligible, the author should be a 
member of the American Mathematical Society or the paper should have been published in 
a recognized North American journal. The US$5,000 prize is awarded every three years. 

LEONARD EISENBUD PRIZE FOR MATHEMATICS AND PHYSICS
This prize was established in 2006 in memory of the mathematical physicist, Leonard Eisenbud 
(1913–2004), by his son and daughter-in-law, David and Monika Eisenbud. The prize will honor 
a work or group of works that brings the fi elds of mathematics and physics closer together. Thus, 
for example, the prize might be given for a contribution to mathematics inspired by modern 
developments in physics or for the development of a physical theory exploiting mathematics in a 
novel way. The US$5,000 prize is awarded every three years for a work published in the preceding 
six years. 

Nominations should be submitted to the Secretary, Robert J. Daverman, American 
Mathematical Society, 302A Aconda Court, Department of Mathematics, University of 
Tennessee, Knoxville, TN 37996-0614. Include a short description of the work that is 
the basis of the nomination, with complete bibliographic citations when appropriate. 
A brief curriculum vita of the nominee should also be included. The nominations will be 
forwarded by the Secretary to the appropriate prize selection committee, which will make 
final decisions on the awarding of these prizes.

Deadline for nominations is August 31, 2010. 

Call for 
          NOMINATIONS

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
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The selection committees for these prizes request nominations for consideration for the 2011 
awards, which will be presented at the Joint Mathematics Meetings in New Orleans, LA, in 
January 2011. Information about past recipients of these prizes may be found in the November 
2009 issue of Notices, pp. 1326-1345, and at http://www.ams.org/prizes-awards.

LEVI L. CONANT PRIZE 
This prize was established in 2000 in honor of Levi L. Conant to recognize an outstanding 
expository paper published in either Notices of the AMS or Bulletin of the AMS during the 
preceding fi ve years. Levi L. Conant was a mathematician at Worcester Polytechnic Institute. His 
will provided for funds to be donated to the AMS upon his wife’s death. The US$1,000 prize is 
awarded annually. 

JOSEPH L. DOOB PRIZE
This prize was established by the AMS in 2003 to recognize a single, relatively recent, 
outstanding research book that makes a seminal contribution to the research literature, refl ects the 
highest standards of research exposition, and promises to have a deep and long-term impact in 
its area. The book must have been published within the six calendar years preceding the year in 
which it is nominated. Books may be nominated by members of the Society, by members of the 
selection committee, by members of AMS editorial committees, or by publishers. The US$5,000 
prize is awarded every three years. 

The prize (originally called the Book Prize) was endowed in 2005 by Paul and Virginia Halmos 
and renamed in honor of Joseph L. Doob. Paul Halmos (1916–2006) was Doob’s fi rst Ph.D. 
student. Doob received his Ph.D. from Harvard in 1932 and three years later joined the faculty 
at the University of Illinois, where he remained until his retirement in 1978. He worked in prob-
ability theory and measure theory, served as AMS president in 1963–1964, and received the 
AMS Steele Prize in 1984 “for his fundamental work in establishing probability as a branch of 
mathematics”. Doob passed away on June 7, 2004, at the age of 94. 

RUTH LYTTLE SATTER PRIZE
The Ruth Lyttle Satter Prize is presented every two years in recognition of an outstanding contri-
bution to mathematics research by a woman in the previous six years. 

Nominations should be submitted to the Secretary, Robert J. Daverman, American 
Mathematical Society, 302A Aconda Court, Department of Mathematics, University of 
Tennessee, Knoxville, TN 37996-0614. Include a short description of the work that is 
the basis of the nomination, with complete bibliographic citations when appropriate. A 
brief curriculum vita of the nominee should also be included. The nominations will be 
forwarded by the Secretary to the appropriate prize selection committee, which will make 
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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/.
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August 2010

* 9–13 Topics in Spectral and Scattering Theory, The Pennsylvania 
State University, State College, Pennsylvania.
Description: This conference is part of the first Penn State – Göttingen 
International Summer School in Mathematics. In addition to standard 
conference talks on diverse aspects of spectral and scattering theory, 
there will be 3-4 minicourses geared towards students and a session 
on open problems in the field. The Summer School is funded by the 
National Science Foundation under grant number DMS-0963728. 
Information: http://math.aa.psu.edu/~summerschool/
conference.html.

* 9–17 ICM 2010: Satellite Conference International Workshop on 
Harmonic and Quasiconformal Mappings (HQM2010), Indian In-
stitute of Technology Madras, Chennai -600036, Tamilnadu, India.
Description: This program is divided into two parts, the workshop 
(Aug. 9–17, 2010) and the conference (Aug. 16–17, 2010). The work-
shop features short courses on p-harmonic mappings. The subsequent 
lectures will focus on the related area of planar harmonic morphisms 
and quasiconformal mappings. 
Topics: List of topics to be covered includes: p-harmonic functions 
and mappings in plane and space, Quasiconformal and quasiregu-
lar mappings, Hyperbolic type geometry and geometric function 
theory, Analysis and function theory in metric measure spaces. The

conference topics include the theory of univalent functions and mod-
ern topics in geometric function theory. 
Information: http://mat.iitm.ac.in/HQM2010/.

* 23–27 The Sapporo Symposium on Partial Differential Equations, 
Department of Mathematics, Hokkaido University, Sapporo, Japan.
Description: The Sapporo Symposium on Partial Differential Equa-
tions has been held annually to present the latest developments on 
PDE with a broad spectrum of interests not limited to the methods 
of a particular school. 
Invited speakers: Nakao Hayashi (Osaka University), Yasuhito Miya-
moto (Tokyo Institute of Technology), Koji Ohkitani (The University 
of Sheffield), Gustavo Ponce (University of California, Santa Barbara), 
Norikazu Saito (The University of Tokyo), Karel Svadlenka (Kanazawa 
University), Juncheng Wei (The Chinese University of Hong Kong), Sijue 
Wu (University of Michigan), Marcus Wunsch (Kyoto University), Kenji 
Yajima (Gakushuin University), Tsuyoshi Yoneda (University of Min-
nesota), Sijia Zhong (Kyoto University). 
Information: http://www.math.sci.hokudai.ac.jp/sympo/
sapporo/program_en.html.

* 25–28 The International Conference of Differential Geometry and 
Dynamical Systems (DGDS-2010, joint with BGS-6, and MENP-6 - 
mathematics sections), University Politehnica of Bucharest, Bucha-
rest, Romania.

http://www.ams.org/
http://www.ams.org/


Mathematics CalendarMathematics Calendar

AUGUST 2010  NOTICES OF THE AMS 903

Topics: 1. Applications of Riemannian and Finsler-Lagrange-Hamilton 
structures; 2. Dynamical systems and jet space theory; 3. Multitime 
evolutions and optimal control problems; 4. Magnetic dynamical sys-
tems; antennas theory; 5. Mathematical models in physics and in en-
gineering; 6. Mathematical statistics; 7. Chaos and fractals. 
Information: Graduate students and postdocs interested in these rap-
idly developing fields are warmly welcome. http://www.mathem.
pub.ro.

September 2010

* 4–5 Logic and Mathematics 2010, Mathematics Department, Univer-
sity of Illinois, Urbana, Illinois.
Description: This meeting, the fourth in a series, will focus on de-
scriptive set theory and model theory and their connections to other 
parts of mathematics. 
Invited speakers: Itai Ben Yaacov (Lyon), Pandelis Dodos (Athens), Val-
entin Ferenczi (Sao Paolo), Matt Foreman (UC Irvine), Vladimir Pestov 
(Ottawa), Tom Scanlon (UC Berkeley), Asger Tornquist (Vienna), Todor 
Tsankov (Paris), and Vladimir Uspenskiy (Ohio University). 
Information: Financial support for this meeting is provided by a grant 
from the U.S. National Science Foundation. Modest travel awards to 
students and recent Ph.D.s are available; the application deadline 
is July 4, 2010. See the meeting website for instructions. A block of 
rooms has been reserved at the Illini Union, 1401 West Green Street, 
Urbana, Illinois 61801; telephone (217) 333-1241. Mention the word 
“Logic” when making a room reservation (cutoff date August 3, 2010); 
http://www.math.uiuc.edu/Logic2010/.

* 13–15 2nd IMA Numerical Linear Algebra and Optimisation Con-
ference, University of Birmingham, Birmingham, United Kingdom.
Description: The success of modern codes for large-scale optimisation 
is heavily dependent on the use of effective tools of numerical linear 
algebra. On the other hand, many problems in numerical linear algebra 
lead to linear, nonlinear or semidefinite optimisation problems. The 
purpose of the conference is to bring together researchers from both 
communities and to find and communicate points and topics of com-
mon interest. The meeting is co-sponsored by SIAM and ILAS, whose 
members will receive the IMA members’ registration rate. 
Information: http://www.ima.org.uk/Conferences/
2nd_numerical_linear_algebra.html.

* 13–18 Meeting in Honor of Jouko Väänänen’s 60th Birthday, Uni-
versity of Helsinki, Finland.
Description: This meeting, organized by the Helsinki Logic Group, is 
in honour of professor Jouko Väänänen’s sixtieth birthday. The meet-
ing will take place at the University of Helsinki, Finland. 
Topics: Model theory, set theory, foundations of mathematics, logic 
in computer science, semantics of natural language, games, general-
ized quantifiers, infinitary languages, and abstract logic. 
Invited speakers: P. Aczel, J. Bagaria, J. Baldwin, Z. Chatizidakis, M. 
Dzamonja, P. Galliani, L. Hella, W. Hodges, T. Hyttinen, M. Kesälä, O. 
Kuusela, P. Koepke, P. Kolaitis, J. Kontinen, R. Kossak, M. Krynicki, M. 
Magidor, I. Niiniluoto, P. Martin-Löf, J. Nesetril, J. Paris, K. Segerberg, 
S. Todorcevic, D. Westerstahl, and B. Zilber. Tutorials given by A. Vil-
laveces and B. Velickovic take place on September 13–15, 2010, other 
talks take place September 16–18. 
Information: http://www.helsinki.fi/~kulikov/jouko/.

* 21–24 International Conference on Applications in Nonlinear Dy-
namics 2010, The Fairmont Chateau, Lake Louise, Alberta, Canada.
Description: The meeting is a continuation to the 2007 ICAND, held 
in Poipu Beach, Koloa (Kauai), Hawaii, USA, and the 2005 DANOLD 
(Device Applications of Nonlinear Dynamics) meeting, held in Cata-
nia, Italy. These meeting brought together researchers from physics, 
engineering, and biology who were involved in the analysis and devel-
opment of applications that incorporate and, indeed, exploit the non-
linear behavior of certain dynamical systems. ICAND’s focus is on the 
implementation of theoretical ideas into actual devices and systems. 

However, realizing that theoretical ideas and discoveries march to the 
beat of their own drum, the meeting will also feature some novel theo-
retical ideas that have not yet made it to the drawing board, but show 
great promise for future development of cutting-edge technologies. 
Information: http://www.icand2010.org.

* 21–25 Geometry and Physics in Cracow, Kraków, Poland.
Description: This event will gather in Cracow researchers from either 
side of the interface between Geometry and Physics to discuss recent 
developments at the crossroads of the two subjects. The programme 
will feature both introductory and more specialised lectures, address-
ing focal areas of the ongoing Marie Curie action “Geometry in Math-
ematical Physics” at the Jagiellonian University: conformal geometry, 
Kaehler manifolds, QFT an string theory, topological solitons, general 
relativity, noncommutative geometry and quantum gravity. 
Information: http://th-www.if.uj.edu.pl/~krageomp/GPC/
GeomPhysCracow.html.

* 27–28 Decision Analysis and Sustainable Development, Centre de 
recherches mathématiques, Université de Montréal, Pavillon André-
Aisenstadt, 2920, Chemin de la tour, 5th floor, Montréal (Québec), 
H3T 1J4 Canada.
Description: The objective of the Workshop is to bring together ex-
perts from different fields to discuss recent advances in the model-
ing of sustainable development in its environmental-climate, social 
and economic facets. Contributions can be theoretical or applied for 
as long as they involve decision analysis tools and methods (e.g., op-
timization, operations research, game theory, dynamical systems, 
risk analysis). 
Information: http://www.crm.umontreal.ca/Decision10/
index_e.php.

October 2010

* 23–24 History and Pedagogy of Mathematics (HPM) Americas Sec-
tion 2010 West Coast Meeting, CalTech in Pasadena, California.
Description: A special feature of this meeting will be a visit to the 
Huntington Library on Saturday afternoon. This is a first call for pa-
pers to be presented at the meeting. HPM seeks a variety of talks on 
the history of mathematics, the teaching of mathematics, and the his-
tory of teaching mathematics. Talks directly relevant to mathematics 
classrooms are especially welcome. Talks will be 30-40 minutes long. 
Due to time constraints, we cannot guarantee that all submissions for 
talks will be accepted. Priority will be given to speakers who have not 
spoken at recent HPM meetings. Prospective speakers should send a 
title and abstract, as well as their own contact information to: Dave 
Roberts: email: robertsdl@aol.com by September 15, 2010. We 
aim to have details with regard to venue, lodging, dining, and regis-
tration fee available by the end of June and posted at the HPM web 
site: http://www.hpm-americas.org.

November 2010

* 3–4 The 6th IMT-GT International Conference on Mathematics, 
Statistics, and its Applications (ICMSA2010), Grand Seasons Hotel, 
Kuala Lumpur, Malaysia.
Description: Progress in the mathematical sciences within the IMT-
GT (Indonesia-Malaysia-Thailand Golden Triangle) region will benefit 
greatly from regular meetings and interactions amongst mathema-
ticians, statisticians and scientists in the region. The fifth IMT-GT 
Conference on Mathematics, Statistics and Their Applications was 
held in July 2009 in Bukittinggi, Indonesia. The sixth IMT-GT Con-
ference will be organized by Universiti Tunku Abdul Rahman at the 
Grand Seasons Hotel, in Kuala Lumpur on November 3–4, 2010. The 
scientific programme will include plenary addresses, regular presen-
tations and workshops. 
Information: http://research.utar.edu.my/CMS/ICMSA2010/
index.html.
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* 4–6 PDE and Applications, Kairouan, Tunisia.
Description: The second mathematical conference in Kairouan (JMK2) 
entitled: PDE and applications will be held in the Continental hotel 
from the 4th to the 6th of November 2010. It is organized by the 
Higher institute of Applied Mathematics and Informatics of Kairouan 
(ISMAI Kairouan) and supported by Tunisian Mathematical Society. 
Information: http://www.univ-k.rnu.tn/ar/recherche/jmk/
index.php.

* 12–15 Toric Geometry Seminar 2010 (Combinatorial Commutative 
Algebra, Optimization and Statistics), Residencia V Centenario. Uni-
versidad de Extremadura. Jarandilla de la Vera, Cáceres, Spain.
Description: The field of interest of this activity is located at the 
boundary between theoretical research in Algebraic Geometry and 
Commutative Algebra, and methodological research in typically more 
applied fields like Statistics, Probability, Operational research and 
Computational Biology. 
Speakers (tentative): A. Bigatti (Univ. Genova), V. Blanco (Univ. 
Granada), C. D’Andrea (Univ. Barcelona), E. Fernández Aréizaga (Univ. 
P. Cataluña), J. E. Chacón Durán (Univ. Extremadura ), M. C. Fernández 
(Univ. Sevilla), M. Morales (Inst. Fourier, Univ. Grenoble I), R. Notari (P. 
Milano), G. Pistone (P. Torino), E. Riccomagno (Univ. Genova), E. Saenz 
de Cabezón (Univ. La Rioja), M. Sombra (Univ. Barcelona), J. M. Ucha 
(Univ. Sevilla), H. P. Wynn (London School of Econ.). 
Organizers: I. Ojeda (Univ. Extremadura), A. Vigneron (Univ. Cadiz). 
Scientific Committee: A. Campillo (Univ. Valladolid), F.J. Castro (Univ. 
Sevilla), J. Puerto (Univ. Sevilla). 
Information: http://matematicas.unex.es/~ojedamc/
jarandilla/.

* 28–December 3 International Conference on Applied Mathematics 
and Informatics - ICAMI 2010, San Andres Island, Colombia.
Description: The main purpose of ICAMI 2010 consists in bringing 
together the researchers acting in various areas of applied mathemat-
ics and the practitioners who use informatics tools in their daily work. 
This conference is an official event of the REALMA Network (Réseau 
Europa Amérique Latine en Maths Appliques, http://www.univ-
ag.fr/aoc/realma/). There will be plenary lectures, short com-
munications, and poster sessions. 
Important dates: Abstract submission: August 1, 2010; Notification 
of acceptance: August 31, 2010; Deadline for Early Registration: Sep-
tember 20, 2010. 
Contact: icami@univalle.edu.co. 
Information: http://matematicas.univalle.edu.co/icami/.

December 2010

* 9–11 International Conference on Recent Development in Math-
ematical Sciences and its Applications (ICRDMSA-2010), Calcutta 
Mathematical Society AE-374, Sector-I, Salt Lake Kolkata-700064, West-
Bengal, India.
Description: The Calcutta Mathematical Society, founded in 1908, 
is carrying on its distinct culture and heritage for the promotion of 
mathematics education and research in India. As part of its avowed 
object the Society is organizing the ICRDMSA-2010, a three day pro-
gramme consisting of invited paper presentations and contributed 
paper sections from diverse topics. Importance and gravity of hold-
ing the conference shall be been a “NEED” of the day. The theme of 
the conference shall be critical, reflexive and creative in exploring 
front-line on-going research activities around the globe and assess its 
impact in present community of mathematicians in India and abroad. 
The aim of the conference is to provide an ideal forum for participat-
ing scientists from India and abroad to exchange ideas and possible 
scientific collaboration in the recent developments in different areas 
of mathematics and their applications. 
Information: http://www.calmathsoc.org.

January 2011

* 12–14 Statistical Methods for Meteorology and Climate Change, 
Centre de recherches mathématiques, Université de Montréal, Pavil-
lon André-Aisenstadt, Montréal, (Québec) H3T 1J4 Canada.
Description: Climate change is already happening and represents 
one of the greatest environmental, social, and economic challenges 
facing the planet. Statistical methods and models play a key role in 
the study of climate change. Important advances have been made in 
the development and application of both frequentist and Bayesian 
statistical approaches. 
Aim: The workshop aims to bring statisticians and climatologists 
together to talk about new statistical methodologies devoted to the 
study of climate change. The themes that will be addressed during the 
workshop include assessment of uncertainty in climate change pro-
jections, spatial patterns of climate, climate reconstruction, climate 
extremes, climate trend assessment, downscaling, data assimilation 
and stochastic weather generators. 
Information: http://www.crm.umontreal.ca/Stat2011/en/;
 http://www.crm.umontreal.ca/Meteo11/index_e.php.

February 2011

* 7–12 Complex Geometry—Extremal metrics: Evolution equations 
and stability, CIRM, Marseille, France.
Description: The conference will present the new developments in 
the study of canonical/special metrics that can be considered as uni-
formisers of complex geometry (like constant scalar curvature Kahler 
metrics, extremal Kahler metrics, Kahler-Einstein metrics, Kahler-
Ricci solitons, Sasaki-Einstein metrics, Bergman metrics, balanced
metrics ...). It will also reflect the diversity of analytic methods to con-
struct such metrics (flows, continuity methods, gluing techniques, ...) 
and the diversity of varieties where they live (compact and non com-
pact Kahler manifolds, Sasaki manifolds, toric manifolds, spherical 
manifolds, orbifolds,...). Finally, a part of the conference will be con-
cerned with the relationship between the existence of canonical met-
rics and algebraic conditions coming from Geometric Invariant Theory. 
Information: http://www.latp.univ-provence.fr/geom2011/
index.php/welcome/week2.

* 14–19 Fourth School and Workshop on Mathematical Methods in 
Quantum Mechanics, Casa della Gioventù, University of Padova, Bres-
sanone, Italy.
Description: The aim of the meeting is to present the state of the 
art in some challenging open problems in Quantum Mechanics from 
the point of view of Mathematical Physics. It is mainly addressed to 
young people interested in working on the subject. Among the topics 
covered: adiabatic and semiclassical methods, classical behaviour in 
quantum systems, effective equations for infinite particle systems, 
molecular quantum dynamics, non linear Schrˆdinger equations, 
quantum chaos, quantum chemistry, quantum systems with magnetic 
fields, quantum transport theory, scattering and spectral analysis for 
Schrˆdinger operators. Four courses will be given in a series of lec-
tures scheduled in the morning of each day. Some invited talks will 
be given in the afternoon followed by short contributed talks given 
by participants. 
Information: http://www.mmqm.unimore.it.

March 2011

* 16–18 IAENG International Conference on Operations Research 
2011, Royal Garden Hotel, Kowloon, Hong Kong.
Description: The conference ICOR’11 is held under the International 
MultiConference of Engineers and Computer Scientists 2011. The 
IMECS 2011 is organized by the International Association of Engi-
neers (IAENG), a non-profit international association for the engi-
neers and the computer scientists. The IMECS conferences serve as 
good platforms for our members and the entire engineering commu-
nity to meet with each other and to exchange ideas. The last IMECS 
2010 has attracted more than one thousand participants from over 
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50 countries. All submitted papers will be under peer review and
accepted papers will be published in the conference proceeding (ISBN: 
978-988-18210-3-4). 
Information: http://www.iaeng.org/IMECS2011/ICOR2011.
html.

* 21–25 AIM Workshop: Hypergraph Turán Problem, American Insti-
tute of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will be 
devoted to the study of the hypergraph Turan function ex(n,F), the 
maximum size of an F-free k-hypergraph on n vertices. 
Information: http://aimath.org/ARCC/workshops/
hypergraphturan.html.

April 2011

* 7–9 ICMCS’11 - IEEE co-sponsored Conference 2nd International 
Conference on Multimedia Computing and Systems, Ouarzazate, 
Morocco.
Description: ICMCS’11 is organized with the objective to bring to-
gether researchers,developers, and practitioners from academia and 
industry sectors working in all facets of multimedia, content author-
ing, processor technology, and systems design. 
Information: http://www.icmcs11.org.

* 18–22 Computational Statistical Methods for Genomics and Sys-
tems Biology, Centre de recherches mathématiques, Université de 
Montréal, Pavillon André-Aisenstadt, Montréal, (Québec) H3T 1J4 
Canada.
Description: In the CSMGSB workshop, statisticians and genomics 
researchers will combine to discuss pressing issues in the analysis 
of biological data. 
Focus: Potential areas of focus include: Computation and inference 
for genomewide association studies; Statistical methods for tiling ar-
rays; Inference for regulatory and metab olic networks; 4D imaging 
of live systems. 
Information: http://www.crm.math.ca/Stat2011/.

* 27–28 Third Conference on Mathematical Sciences (CMS’2011), De-
partment of Mathematics, Faculty of Science and Information Tech-
nology, Zarqa Private University, Zarqa, Jordan.
Description: The Third Conference on Mathematical Sciences is orga-
nized by the Department of Mathematics at Zarqa Private University 
and is motivated by the success of our previous two conferences. This 
conference provides opportunities for researchers and students to 
discuss related issues, exchange new ideas, and to present their latest 
research findings pertaining to all fields of Mathematics and Statistics. 
Scope: Pure Mathematics, Applied Mathematics, Statistics and its 
Techniques. 
Information: http://www.zpu.edu.jo/CMS/cms.htm.

May 2011

* 2–4 Statistical Issues in Forest Management, Université Laval, Qué-
bec City, Canada.
Description: This workshop topic is embedded in a larger context of 
optimisation in the supply chain from the forest to the final market-
ready product, a context presently being moved forward by a pub-
licly-funded forest research network in Canada. Participants will be 
forestry researchers and statisticians. Two themes have been high-
lighted: Forest Inventory, a review of old and new techniques, and 
Timber Supply Modeling. 
Information: http://www.crm.math.ca/Stat2011/en/ ;
http://www.crm.umontreal.ca/Forest11/index_e.php.

* 9–13 Causal Inference in Health Research, Centre de recherches 
mathématiques, Université de Montréal, Pavillon André-Aisenstadt, 
Montréal, (Québec) H3T 1J4 Canada.
Description: In the Causal Inference in Health Research workshop, 
methodological researchers will interact with health science research-
ers to explore potential uses of inference techniques in this ever

developing field. Montréal, via MUHC and CHUM, is a major centre of 
diverse health research in Canada, and through this CRM workshop, 
statisticians will have the opportunity to demonstrate that they can 
play a vital role in study design and analysis. The workshop represents 
a further development in the research on causal inference in Canada, 
following the BIRS workshop in May 2009. 
Information: http://www.crm.math.ca/Stat2011/en/.

* 16–19 Analysis of Survival and Event History Data, Centre de re-
cherches mathématiques, Université de Montréal, Pavillon André-
Aisenstadt, Montréal, (Québec) H3T 1J4 Canada.
Description: The aim of this workshop is to discuss areas requiring 
new methodology and supporting theory. 
Partial list of topics: Survival and event history analysis for complex 
disease processes; survival analysis in genetic studies; the analysis of 
longitudinal studies with intermittent follow-up; multivariate survival 
and event history modeling; dynamic life history modeling; analysis 
of studies with selective sampling or observational schemes. 
Format: A series of 4-6 invited talks per day, with substantial time 
left for discussion. 
Information: http://www.crm.math.ca/Stat2011/en/.

June 2011

* 6–9 Copula Models and Dependence, Centre de recherches mathéma-
tiques, Université de Montréal, Pavillon André-Aisenstadt, Montréal, 
(Québec) H3T 1J4 Canada.
Description: With the wider applicability of copula models in fi-
nance, hydrology and more recently biostatistics, new challenges have 
emerged, which will be the focus of this workshop. The issues are 
briefly described below. 1- Multivariate copula models and inference 
for vine-copula constructions, 2- Inference for extreme-value copulas. 
Information: http://www.crm.math.ca/Stat2011/en/.

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.

September 2011

* 12–16 AIM Workshop: L2  invariants and their relatives for finitely 
generated groups, American Institute of Mathematics, Palo Alto, 
California.
Description: This workshop, sponsored by AIM and the NSF, will be 
devoted to the study of the asymptotic behavior of some natural in-
variants of finitely generated groups. 
Information: http://aimath.org/ARCC/workshops/
l2invfggroups.html.
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Algebra and Algebraic
Geometry

Eisenstein Series
and Automorphic
L-Functions
Freydoon Shahidi, Purdue
University, West Lafayette, IN

This book presents a treatment of the
theory of L-functions developed by means
of the theory of Eisenstein series and
their Fourier coefficients, a theory which

is usually referred to as the Langlands–Shahidi method. The
information gathered from this method, when combined with the
converse theorems of Cogdell and Piatetski-Shapiro, has been quite
sufficient in establishing a number of new cases of Langlands
functoriality conjecture; at present, some of these cases cannot
be obtained by any other method. These results have led to
far-reaching new estimates for Hecke eigenvalues of Maass forms,
as well as definitive solutions to certain problems in analytic and
algebraic number theory.

This book gives a detailed treatment of important parts of this
theory, including a rather complete proof of Casselman–Shalika’s
formula for unramified Whittaker functions as well as a general
treatment of the theory of intertwining operators. It also covers in
some detail the global aspects of the method as well as some of its
applications to group representations and harmonic analysis.

This book is addressed to graduate students and researchers who
are interested in the Langlands program in automorphic forms and
its connections with number theory.

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

Contents: Introduction; Reductive groups; Satake isomorphisms;
Generic representations; Intertwining operators; Local coefficients;
Eisenstein series; Fourier coefficients of Eisenstein series;
Functional equations; Further properties of L–functions;
Applications to functoriality; Appendices: Tables of Dynkin
diagrams; Bibliography; Index.

Colloquium Publications, Volume 58

September 2010, approximately 207 pages, Hardcover, ISBN:

978-0-8218-4989-7, LC 2010010759, 2000 Mathematics Subject

Classification: 11F70, 11R42; 22E50, 22E55, AMS members US$44,

List US$55, Order code COLL/58

Analysis

Homotopy Theory of
Function Spaces and
Related Topics
Yves Félix, Université Catholique
de Louvain, Louvain-la-Neuve,
Belgium, Gregory Lupton,
Cleveland State University, OH,
and Samuel B. Smith, St. Joseph’s
University, Philadelphia, PA,
Editors

This volume contains the proceedings of the Workshop on
Homotopy Theory of Function Spaces and Related Topics, which
was held at the Mathematisches Forschungsinstitut Oberwolfach, in
Germany, from April 5–11, 2009.

This volume contains fourteen original research articles covering
a broad range of topics that include localization and rational
homotopy theory, evaluation subgroups, free loop spaces,
Whitehead products, spaces of algebraic maps, gauge groups, loop
groups, operads, and string topology.

In addition to reporting on various topics in the area, this volume is
supposed to facilitate the exchange of ideas within Homotopy
Theory of Function Spaces and promote cross-fertilization between
Homotopy Theory of Function Spaces and other areas. With these
latter aims in mind, this volume includes a survey article which,
with its extensive bibliography, should help bring researchers and
graduate students up to speed on activity in this field as well as a
problems list, which is an expanded and edited version of problems
discussed in sessions held at the conference. The problems list is
intended to suggest directions for future work.

This item will also be of interest to those working in geometry and
topology.
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Contents: Survey article: S. B. Smith, The homotopy theory of
function spaces: A survey; Contributed articles: U. Buijs, Upper
bounds for the Whitehead-length of mapping spaces; D. Chataur,
String topology of classifying spaces and gravity algebras; M. C.
Crabb, A fibrewise stable splitting and free loops on projective
spaces; Y. Félix and D. Tanré, Rational homotopy of symmetric
products and spaces of finite subsets; J.-B. Gatsinzi, Derivations,
Hochschild cohomology and the Gottlieb group; J.-B. Gatsinzi
and R. Kwashira, Rational homotopy groups of function spaces;
J. Giansiracusa and P. Salvatore, Formality of the framed
little 2-discs operad and semidirect products; M. Golasiński,
D. Gonçalves, and P. Wong, James construction, Fox torus
homotopy groups and Hopf invariants; A. Kono and
S. Tsukuda, Notes on the triviality of adjoint bundles;
A. Kozlowski and K. Yamaguchi, Spaces of algebraic maps
from real projective spaces into complex projective spaces;
K. Kuribayashi, On the rational cohomology of the total
space of the universal fibration with an elliptic fibre;
J. Oprea and J. Strom, On the realizability of Gottlieb groups;
C. L. Schochet and S. B. Smith, Localization of grouplike function
and section spaces with compact domain; C. Wockel, Non-integral
central extensions of loop groups; Problem list: Y. Félix, Problems
on mapping spaces and related subjects.

Contemporary Mathematics, Volume 519

August 2010, 230 pages, Softcover, ISBN: 978-0-8218-4929-3,
LC 2010009614, 2000 Mathematics Subject Classification: 55P15,
55P35, 55P45, 55P48, 55P50, 55P60, 55P62, 55Q52, 55R35, 46M20,
AMS members US$71.20, List US$89, Order code CONM/519

Conformal Dimension
Theory and Application

John M. Mackay and Jeremy T.
Tyson, University of Illinois at
Urbana-Champaign, IL

Conformal dimension measures the
extent to which the Hausdorff dimension
of a metric space can be lowered by
quasisymmetric deformations. Introduced

by Pansu in 1989, this concept has proved extremely fruitful in
a diverse range of areas, including geometric function theory,
conformal dynamics, and geometric group theory.

This survey leads the reader from the definitions and basic theory
through to active research applications in geometric function
theory, Gromov hyperbolic geometry, and the dynamics of rational
maps, amongst other areas. It reviews the theory of dimension in
metric spaces and of deformations of metric spaces. It summarizes
the basic tools for estimating conformal dimension and illustrates
their application to concrete problems of independent interest.
Numerous examples and proofs are provided.

Working from basic definitions through to current research areas,
this book can be used as a guide for graduate students interested in
this field, or as a helpful survey for experts. Background needed for
a potential reader of the book consists of a working knowledge of
real and complex analysis on the level of first- and second-year
graduate courses.

Contents: Background material; Conformal gauges and conformal
dimension; Gromov hyperbolic groups and spaces and their
boundaries; Lower bounds for conformal dimension; Sets and
spaces of conformal dimension zero; Gromov–Hausdorff tangent

spaces and conformal dimension; Ahlfors regular conformal
dimension; Global quasiconformal dimension.

University Lecture Series, Volume 54

July 2010, 143 pages, Softcover, ISBN: 978-0-8218-5229-3, LC
2010014667, 2000 Mathematics Subject Classification: 30L10,
28A78, AMS members US$32.80, List US$41, Order code ULECT/54

Applications

Gems in Experimental
Mathematics
Tewodros Amdeberhan, Tulane
University, New Orleans, LA, Luis
A. Medina, University of Puerto
Rico, San Juan, PR, and Victor
H. Moll, Tulane University, New
Orleans, LA, Editors

These proceedings reflect the special
session on Experimental Mathematics held January 5, 2009, at the
Joint Mathematics Meetings in Washington, DC as well as some
papers specially solicited for this volume.

Experimental mathematics is a recently structured field of
mathematics that uses the computer and advanced computing
technology as a tool to perform experiments. These include the
analysis of examples, testing of new ideas, and the search of
patterns to suggest results and to complement existing analytical
rigor.

The development of a broad spectrum of mathematical software
products, such as Mathematica® and Maple™, has allowed
mathematicians of diverse backgrounds and interests to use
the computer as an essential tool as part of their daily work
environment.

This volume reflects a wide range of topics related to the young field
of Experimental Mathematics. The use of computation varies from
aiming to exclude human input in the solution of a problem to
traditional mathematical questions for which computation is a
prominent tool.

Contents: G. Almkvist, The art of finding Calabi-Yau differential
equations; T. Amdeberhan, A note on a question due to A. Garsia;
D. H. Bailey and J. M. Borwein, Experimental computation with
oscillatory integrals; D. H. Bailey, J. M. Borwein, D. Broadhurst,
and W. Zudilin, Experimental mathematics and mathematical
physics; S. T. Boettner, An extension of the parallel Risch
algorithm; R. P. Boyer and W. M. Y. Goh, Appell polynomials and
their zero attractors; O-Y. Chan and D. Manna, Congruences for
Stirling numbers of the second kind; M. W. Coffey, Expressions for
harmonic number exponential generating functions; R. E. Crandall,
Theory of log-rational integrals; S. Garoufalidis and X. Sun, A new
algorithm for the recursion of hypergeometric multisums with
improved universal denominator; I. Gonzalez, V. H. Moll, and
A. Straub, The method of brackets. Part 2: Examples and
applications; J. G. Goyanesa, History of the formulas and
algorithms for π ; J. Guillera, A matrix form of Ramanujan-type
series for 1/π ; K. Kohl and F. Stan, An algorithmic approach to
the Mellin transform method; C. Koutschan, Eliminating human
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insight: An algorithmic proof of Stembridge’s TSPP theorem; M. L.
Lapidus and R. G. Niemeyer, Towards the Koch snowflake fractal
billiard: Computer experiments and mathematical conjectures;
L. A. Medina and D. Zeilberger, An experimental mathematics
perspective on the old, and still open, question of when to stop?;
M. J. Mossinghoff, The distance to an irreducible polynomial;
S. Northshield, Square roots of 2 x 2 matrices; O. Oloa, On a
series of Ramanujan; P. Raff and D. Zeilberger, Finite analogs of
Szemerédi’s theorems; A. V. Sills, Towards an automation of the
circle method; J. H. Silverman, The greatest common divisor of
an − 1 and bn − 1 and the Ailon-Rudnick conjecture; J. Sondow
and K. Schalm, Which partial sums of the Taylor series for e are
convergents to e? (and a link to the primes 2, 5, 13, 37, 463). II;
C. Hillar, L. García-Puente, A. M. Del Campo, J. Ruffo, Z. Teitler,
S. L. Johnson, and F. Sottile, Experimentation at the frontiers
of reality in Schubert calculus; Y. Yang and W. Zudilin, On Sp4

modularity of Picard-Fuchs differential equations for Calabi-Yau
threefolds.

Contemporary Mathematics, Volume 517

July 2010, 413 pages, Softcover, ISBN: 978-0-8218-4869-2, LC
2010006127, 2000 Mathematics Subject Classification: 05A17,
11A05, 11A41, 11C08, 11F46, 11P55, 11Y60, 14J32, 14N15, 15A24,
37D40, 37D50, 65D18, 68R05, AMS members US$92, List US$115,
Order code CONM/517

A Primer on
Pseudorandom
Generators
Oded Goldreich, Weizmann
Institute of Science, Rehovot,
Israel

A fresh look at the question of randomness
was taken in the theory of computing:
A distribution is pseudorandom if it

cannot be distinguished from the uniform distribution by any
efficient procedure. This paradigm, originally associating efficient
procedures with polynomial-time algorithms, has been applied with
respect to a variety of natural classes of distinguishing procedures.
The resulting theory of pseudorandomness is relevant to science at
large and is closely related to central areas of computer science,
such as algorithmic design, complexity theory, and cryptography.

This primer surveys the theory of pseudorandomness, starting
with the general paradigm, and discussing various incarnations
while emphasizing the case of general-purpose pseudorandom
generators (withstanding any polynomial-time distinguisher).
Additional topics include the “derandomization” of arbitrary
probabilistic polynomial-time algorithms, pseudorandom
generators withstanding space-bounded distinguishers, and several
natural notions of special-purpose pseudorandom generators.

The primer assumes basic familiarity with the notion of efficient
algorithms and with elementary probability theory, but provides a
basic introduction to all notions that are actually used. As a result,
the primer is essentially self-contained, although the interested
reader is at times referred to other sources for more detail.

Contents: Introduction; General-purpose pseudorandom
generators; Derandomization of time-complexity classes;
Space-bounded distinguishers; Special purpose generators;
Concluding remarks; Appendices; Bibliography; Index.

University Lecture Series, Volume 55

September 2010, approximately 142 pages, Softcover, ISBN: 978-0-

8218-5192-0, 2000 Mathematics Subject Classification: 68-01, 68-02,

68Q01, 68R01; 68Q15, 68Q17, 68W20, AMS members US$28.80,

List US$36, Order code ULECT/55

Modeling Paradigms
and Analysis of
Disease Transmission
Models
Abba B. Gumel, University of
Manitoba, Winnipeg, MB, Canada,
and Suzanne Lenhart, University
of Tennessee, Knoxville, TN,
Editors

This volume stems from two DIMACS activities, the U.S.–Africa
Advanced Study Institute and the DIMACS Workshop, both on
Mathematical Modeling of Infectious Diseases in Africa, held in
South Africa in the summer of 2007. It contains both tutorial papers
and research papers.

Students and researchers should find the papers on modeling
and analyzing certain diseases currently affecting Africa very
informative. In particular, they can learn basic principles of disease
modeling and stability from the tutorial papers where continuous
and discrete time models, optimal control, and stochastic features
are introduced.

Co-published with the Center for Discrete Mathematics and
Theoretical Computer Science beginning with Volume 8. Volumes
1–7 were co-published with the Association for Computer
Machinery (ACM).

Contents: S. Shrestha and J. O. Lloyd-Smith, Introduction to
mathematical modeling of infectious diseases; E. M. Lungu,
M. Kgosimore, and F. Nyabadza, Tools for mathematical
epidemiology; R. M. Neilan and S. Lenhart, An introduction to
optimal control with an application in disease modeling; A.-A.
Yakubu, Introduction to discrete-time epidemic models; W. Ding
and S. Lenhart, Introduction to optimal control for discrete time
models with an application to disease modeling; J. Dushoff,
Incorporating stochasticity in simple models of disease spread;
M. S. Sánchez, J. O. Lloyd-Smith, B. G. Williams, and W. M. Getz,
Using mathematical models to monitor and evaluate the impact of
public health interventions on epidemics: The case of the TB/HIV
co-pandemic in Africa; S. D. Hove-Musekwa, V. Runyowa, and
Z. Mukandavire, Modelling the epidemiological and economic
impact of HIV/AIDS with particular reference to Zimbabwe;
O. Sharomi and A. B. Gumel, Mathematical analysis of HIV
treatment model with variable viral load and infection stages; F. S.
Roberts, Greedy algorithms in economic epidemiology.

DIMACS: Series in Discrete Mathematics and Theoretical
Computer Science, Volume 75

September 2010, approximately 278 pages, Hardcover, ISBN:

978-0-8218-4384-0, LC 2010016461, 2000 Mathematics Subject

Classification: 34D05, 34D20, 34D23, 92B05, 92-01, 92-02, 92-06,

92D25, 92D30, AMS members US$83.20, List US$104, Order code

DIMACS/75
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Arithmetic, Geometry,
Cryptography and
Coding Theory 2009
David Kohel and Robert Rolland,
Institut de Mathématiques de
Luminy, Marseille, France, Editors

This volume contains the proceedings
of the 12th conference on Arithmetic,
Geometry, Cryptography and Coding

Theory, held in Marseille, France from March 30 to April 3, 2009,
as well as the first Geocrypt conference, held in Point-à-Pitre,
Guadeloupe from April 27 to May 1, 2009, and the European Science
Foundation exploratory workshop on Curves, Coding Theory, and
Cryptography, held in Marseille, France from March 25 to 29, 2009.

The articles contained in this volume come from three related
symposia organized by the group Arithmétique et Théorie de
l’Information in Marseille. The topics cover arithmetic properties of
curves and higher dimensional varieties with applications to codes
and cryptography.

This item will also be of interest to those working in algebra and
algebraic geometry.

Contents: Y. Aubry and F. Rodier, Differentially 4-uniform
functions; J. Berthomieu, P. Hivert, and H. Mourtada, Computing
Hironaka’s invariants: Ridge and directrix; W. Castryck and
J. Voight, Nondegenerate curves of low genus over small finite
fields; A. Venelli and F. Dassance, Faster side-channel resistant
elliptic curve scalar multiplication; E. Férard and F. Rodier, Non
linéarité des fonctions booléennes données par des polynômes
de degré binaire 3 définies sur F2m avec m pair; A. Garcia and
H. Stichtenoth, A note on a maximal curve; D. Gruenewald,
Computing Humbert surfaces and applications; E. Nart and
C. Ritzenthaler, Genus 3 curves with many involutions and
application to maximal curves in characteristic 2; A. Rigato,
Uniqueness of low genus optimal curves over F2; A. Silverberg,
Group order formulas for reductions of CM elliptic curves; B. Smith,
Families of explicit isogenies of hyperelliptic Jacobians; X. Taixés i
Ventosa and G. Wiese, Computing congruences of modular forms
and Galois representations modulo prime powers.

Contemporary Mathematics, Volume 521

September 2010, 166 pages, Softcover, ISBN: 978-0-8218-4955-2,
LC 2010010568, 2000 Mathematics Subject Classification: 11G10,
11G15, 11G20, 14G10, 14G15, 14G50, 14H05, 14H10, 14H45, 14Q05,
AMS members US$47.20, List US$59, Order code CONM/521

New Perspectives in
Mathematical Biology
Siv Sivaloganathan, University
of Waterloo, ON, Canada, Editor

In the 21st century, the interdisciplinary
field of mathematical biology and
medicine has firmly taken center stage
as one of the major themes of modern
applied mathematics, with strong links
to the empirical biomedical sciences. New

Perspectives in Mathematical Biology provides an overview of the
distinct variety and diversity of current research in the field. In
every chapter of this book, which covers themes ranging from

cancer modeling to infectious diseases to orthopaedics and
musculoskeletal tissue mechanics, there is clear evidence of the
strong connections and interactions of mathematics with the
biological and biomedical sciences that have spawned new models
and novel insights.

This book is loosely based on the plenary lectures delivered by
some of the leading authorities on these subjects at the Society for
Mathematical Biology (SMB) Conference that was held in Toronto in
2008 and will be of interest to graduate students, postdoctoral
fellows, and researchers currently engaged in this field, bringing the
reader to the forefront of current research.

Titles in this series are co-published with the Fields Institute for
Research in Mathematical Sciences (Toronto, Ontario, Canada).

Contents: H. Levine, W. F. Loomis, and W.-J. Rappel, Eukaryotic
chemotaxis and its limitations due to stochastic sensing; T. W.
Secomb, M. W. Dewhirst, and A. R. Pries, Growth and structural
adaptation of blood vessels in normal and tumor tissues; N. L.
Komarova, Modeling approaches to studying stem cells in cancer;
M. A. Lewis, M. Krkosek, and M. Wonham, Dynamics of emerging
wildlife disease; Y. Zhou and H. Cao, Discrete tuberculosis models
and their application; M. L. Knothe Tate, T. Falls, S. Mishra, and
R. Atit, Engineering an ecosystem: Taking cues from nature’s
paradigm to build tissue in the lab and the body.

Fields Institute Communications, Volume 57

September 2010, approximately 139 pages, Hardcover, ISBN:

978-0-8218-4845-6, LC 2010018723, 2000 Mathematics Subject

Classification: 92-XX, AMS members US$63.20, List US$79, Order

code FIC/57

General and Interdisciplinary

Assistantships and
Graduate Fellowships
in the Mathematical
Sciences, 2010
From a review of a previous edition:

This directory is a tool for undergraduate
mathematics majors seeking information
about graduate programs in mathematics.
Although most of the information can be

gleaned from the Internet, the usefulness of this directory for the
prospective graduate student is the consistent format for comparing
different mathematics graduate programs without the hype.
Published annually, the information is up-to-date, which is more
than can be said of some websites. Support for graduate students
in mathematics is a high priority of the American Mathematical
Society, which also provides information for fellowships and grants
they offer as well as support from other societies and foundations.
The book is highly recommended for academic and public libraries.

– American Reference Books Annual

This valuable reference source brings together a wealth of
information about resources available for graduate study in
mathematical sciences departments in the U.S. and Canada.

August 2010 Notices of the AMS 909

http://www.ams.org/bookstore-getitem/item=conm-521
http://www.ams.org/bookstore-getitem/item=conm-521
http://www.ams.org/bookstore-getitem/item=conm-521
http://www.ams.org/bookstore-getitem/item=conm-521
http://www.ams.org/bookstore-getitem/item=fic-57
http://www.ams.org/bookstore-getitem/item=fic-57
http://www.ams.org/bookstore-getitem/item=fic-57
http://www.ams.org/bookstore-getitem/item=asst-2010
http://www.ams.org/bookstore-getitem/item=asst-2010
http://www.ams.org/bookstore-getitem/item=asst-2010
http://www.ams.org/bookstore-getitem/item=asst-2010
http://www.ams.org/bookstore-getitem/item=asst-2010


New Publications Offered by the AMS

November 2010, approximately 94 pages, Softcover, ISBN: 978-
0-8218-5236-1, Individual member US$18.40, List US$23, Order
code ASST/2010

Modelling in
Healthcare
The Complex Systems Modelling
Group (CSMG), The IRMACS
Center, Simon Fraser University,
Burnaby, BC, Canada

How many patients will require admission
to my hospital in two days? How
widespread will influenza be in my
community in two weeks? What will the

changing demographics of our community do to affect demand for
medical services in our region in two years? These and similar
questions are the province of Modelling in Healthcare. This new
volume, presented by the Complex Systems Modelling Group
at Simon Fraser University in Canada, uses plain language,
sophisticated mathematics and vivid examples to guide and instruct.
Sage advice on the benefits and limitations of the modeling process
and model predictions is generously distributed so that the reader
comes away with an understanding not only of the process but also
on the practical uses (and misuses!) of models. Perhaps the most
important aspect of this book is that the content and the logic are
readily understandable by modelers, administrators and clinicians
alike. This volume will surely serve as their common and thus
preferred reference for modeling in healthcare for many years.

—Timothy G. Buchman, Ph.D., M.D., FACS, FCCM

Modelling in Healthcare adds much-needed breadth to the
curriculum, giving readers the introduction to simulation methods,
network analysis, game theory, and other essential modeling
techniques that are rarely touched upon by traditional statistics
texts.

—Ben Klemens, Ph.D.

Mathematical and statistical modeling has tremendous potential for
helping improve the quality and efficiency of health care delivery
and as a tool for decision making by health care professionals.
This book provides many relevant and successful applications of
modeling in health care and can serve as an important resource
and guide for those working in this exciting new field.

—Reinhard Laubenbacher, Ph.D.

This item will also be of interest to those working in applications.

Contents: Modelling in healthcare: The whys, whats, and
whens of modelling in healthcare; How to use this book; The
modelling process; Data collection and statistical models: Issues
of data; The basics; Predictions and responses; Evaluating
detrimental behaviour; Adjusting risky behaviour; Model design
and interpretation: Issues in mathematical modelling; Explaining
irrational behaviour; Modelling optimal behaviour; Modelling
social interaction; The future starts now; Viewing the system
as a whole; Dealing with lines and capacity; Finding the “best”
intervention; Computer programming packages useful in modelling;
Bibliography; Index.

August 2010, 218 pages, Hardcover, ISBN: 978-0-8218-4969-9,
LC 2010009618, 2000 Mathematics Subject Classification: 00A06,
00A71, 97Mxx, AMS members US$55.20, List US$69, Order code
MBK/74

Mathematical
Connections
A Capstone Course

John B. Conway, George
Washington University, DC

This book illustrates connections between
various courses taken by undergraduate
mathematics majors. As such it can be
used as a text for a capstone course. The

chapters are essentially independent, and the instructor can choose
the topics that will form the course and thus tailor the syllabus to
suit the backgrounds and abilities of the students. At the end of
such a course the graduating seniors should glimpse mathematics
not as a series of independent courses but as something more like
an integrated body of knowledge. The book has numerous exercises
and examples so that the student has many opportunities to see the
material illustrated and fleshed out.

This item will also be of interest to those working in algebra and
algebraic geometry.

Contents: Trisecting angles; Polyhedra; Hilbert spaces; The spectral
theorem; Matrices and topology; Modules; Appendix; References;
List of symbols; Subject index.

August 2010, 243 pages, Softcover, ISBN: 978-0-8218-4979-8, LC
2010012553, 2000 Mathematics Subject Classification: 15-01, 51-01,
AMS members US$44, List US$55, Order code MBK/75

The Intrinsic Nature
of Things
The Life and Science of
Cornelius Lanczos

Barbara Gellai, Hungarian
Academy of Sciences, Budapest,
Hungary

This book recounts the extraordinary
personal journey and scientific story of Hungarian-born
mathematician and physicist Cornelius Lanczos. His life and his
mathematical accomplishments are inextricably linked, reflecting
the social upheavals and historical events that shaped his odyssey
in 20th-century Hungary, Germany, the United States, and Ireland.

In his life Lanczos demonstrated a remarkable ability to be at the
right place, or work with the right person, at the right time. At the
start of his scientific career in Germany he worked as Einstein’s
assistant for one year and stayed in touch with him for years
thereafter. Reacting to anti-Semitism in Germany in the 1930s, he
moved to the United States, where he would work on some of the
earliest digital computers at the National Bureau of Standards. After
facing suspicion of Communist sympathies during the McCarthy
era in the 1950s, Lanczos would relocate once again, joining
Schrödinger at the Dublin Institute for Advanced Studies. Gellai’s
biography analyzes a rich life and a body of work that reaches
across many scientific disciplines.

Lanczos made important contributions to several areas
of mathematics and mathematical physics. His first major
contribution was an exact solution of the Einstein field equations
for gravity (in general relativity). He worked out the Fast Fourier
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Transform, but since there were no machines on which to run it, this
accomplishment would be forgotten for 25 years. Once he had
access to computers, Lanczos independently rediscovered what is
now known as the singular value decomposition, a fundamental tool
in numerical methods. Other significant contributions included an
important discovery about the Weyl tensor, which is now known as
the Lanczos potential, and an important contribution on algorithms
for finding eigenvalues of large matrices.

Contents: Background; Family and basic studies; A change in our
world view: The theory of relativity; Higher studies; Lanczos’s early
research in the theory of relativity; Contribution to quantum
mechanics; Purdue beginnings; The educator; “Why mathematics?”;
Ripples on the old pond’s surface; The Lanczos Method; Full-time
research; Nature’s Pythagorean theorem; Probing Riemannian
space; Epilogue; A brief professional chronology of Cornelius
Lanczos; Published papers and books of Cornelius Lanczos;
Bibliography; Index.

October 2010, 218 pages, Softcover, ISBN: 978-0-8218-5166-1, LC
2010017680, 2000 Mathematics Subject Classification: 01A60, AMS

members US$23.20, List US$29, Order code MBK/76

A Mathematical
Medley
Fifty Easy Pieces on
Mathematics

George G. Szpiro, Neue Zürcher
Zeitung, Zurich, Switzerland

Szpiro’s book provides a delightful,
well-written, eclectic selection of
mathematical tidbits that makes excellent

airplane reading for anyone with an interest in mathematics,
regardless of their mathematical background. Excellent gift
material.

—Keith Devlin, Stanford University, author of The Unfinished Game
and The Language of Mathematics

It is great to have collected in one volume the many varied,
insightful and often surprising mathematical stories that George
Szpiro has written in his mathematical columns for the newspapers
through the years.

—Marcus du Sautoy, Oxford University, author of The Music of the
Primes and Symmetry: A Journey into the Patterns of Nature

Mathematics is thriving. Not only have long-standing problems,
such as the Poincaré conjecture, been solved, but mathematics is an
important element of many modern conveniences, such as cell
phones, CDs, and secure transactions over the Internet. For good
or for bad, it is also the engine that drives modern investment
strategies. Fortunately for the general public, mathematics and its
modern applications can be intelligible to the non-specialist, as
George Szpiro shows in A Mathematical Medley.

In stories of a few pages each, Szpiro describes in layman’s terms
mathematical problems that have recently been solved (or thought
to have been solved), research that was published in scientific
journals, and mathematical observations about contemporary life.
Anecdotal stories about the lives of mathematicians and stories
about famous old problems are interspersed among other vignettes.

Contents: A baker’s dozen; Math for math’s sake; Math applied to
real life; Personalities; In the air; Training the brain; Games, gifts,

and other diversions; Choosing and dividing; Money, and making it;
Interdisciplinary matters; References.

June 2010, 236 pages, Softcover, ISBN: 978-0-8218-4928-6, LC
2009053215, 2000 Mathematics Subject Classification: 00Axx,
01Axx, 97-XX, AMS members US$28, List US$35, Order code
MBK/73

Geometry and Topology

Papers on Topology
Analysis Situs and Its Five
Supplements

Henri Poincaré
Translated by John Stillwell

The papers in this book chronicle Henri
Poincaré’s journey in algebraic topology
between 1892 and 1904, from his
discovery of the fundamental group to

his formulation of the Poincaré conjecture. For the first time in
English translation, one can follow every step (and occasional
stumble) along the way, with the help of translator John Stillwell’s
introduction and editorial comments.

Now that the Poincaré conjecture has finally been proved, by
Grigory Perelman, it seems timely to collect the papers that form the
background to this famous conjecture. Poincaré’s papers are in fact
the first draft of algebraic topology, introducing its main subject
matter (manifolds) and basic concepts (homotopy and homology).
All mathematicians interested in topology and its history will enjoy
this book.

This volume is one of an informal sequence of works within the
History of Mathematics series. Volumes in this subset, “Sources”,
are classical mathematical works that served as cornerstones for
modern mathematical thought.

These famous papers, with their characteristic mixture of deep
insight and inevitable confusion, are here presented complete and
in English for the first time, with a commentary by their translator,
John Stillwell, that guides the reader into the heart of the subject.
One of the finest works of one of the great mathematicians is now
available anew for students and experts alike.

—Jeremy Gray

The AMS and John Stillwell have made an important contribution
to the mathematics literature in this translation of Poincaré. For
many of us, these great papers on the foundations of topology are
given greater clarity in English. Moreover, reading Poincaré here
illustrates the ultimate in research by successive approximations
(akin to my own way of mathematical thinking).

—Stephen Smale

I am a proud owner of the original complete works in green leather
in French bought for a princely sum in Paris around 1975. I have
read in them extensively, and often during topology lectures I refer
to parts of these works. I am happy that there is now the option for
my students to read them in English.

—Dennis Sullivan

Co-published with the London Mathematical Society beginning with
Volume 4. Members of the LMS may order directly from the AMS at
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the AMS member price. The LMS is registered with the Charity
Commissioners.

Contents: Translator’s introduction; On Analysis Situs; Analysis
Situs; Supplement to Analysis Situs; Second supplement to Analysis
Situs; On certain algebraic surfaces: Third supplement to Analysis
Situs; Cycles on algebraic surfaces: Fourth supplement to Analysis
Situs; Fifth supplement to Analysis Situs; Index.

History of Mathematics, Volume 37

October 2010, approximately 241 pages, Softcover, ISBN:
978-0-8218-5234-7, LC 2010014958, 2000 Mathematics Sub-
ject Classification: 01-XX, 55-XX, 57-XX, AMS members US$47.20,
List US$59, Order code HMATH/37

Families of Riemann
Surfaces and
Weil-Petersson
Geometry
Scott A. Wolpert, University of
Maryland, College Park, MD

This book is the companion to the CBMS
lectures of Scott Wolpert at Central
Connecticut State University. The lectures

span across areas of research progress on deformations of
hyperbolic surfaces and the geometry of the Weil-Petersson metric.
The book provides a generally self-contained course for graduate
students and postgraduates. The exposition also offers an update
for researchers; material not otherwise found in a single reference is
included.

A unified approach is provided for an array of results. The
exposition covers Wolpert’s work on twists, geodesic-lengths and
the Weil-Petersson symplectic structure; Wolpert’s expansions for
the metric, its Levi-Civita connection and Riemann tensor. The
exposition also covers Brock’s twisting limits, visual sphere result
and pants graph quasi isometry, as well as the Brock-Masur-Minsky
construction of ending laminations for Weil-Petersson geodesics.
The rigidity results of Masur-Wolf and Daskalopoulos-Wentworth,
following the approach of Yamada, are included. The book
concludes with a generally self-contained treatment of the
McShane-Mirzakhani length identity, Mirzakhani’s volume
recursion, approach to Witten-Kontsevich theory by hyperbolic
geometry, and prime simple geodesic theorem.

Lectures begin with a summary of the geometry of hyperbolic
surfaces and approaches to the deformation theory of hyperbolic
surfaces. General expositions are included on the geometry and
topology of the moduli space of Riemann surfaces, the CAT(0)
geometry of the augmented Teichmüller space, measured geodesic
and ending laminations, the deformation theory of the prescribed
curvature equation, and the Hermitian description of Riemann
tensor. New material is included on estimating orbit sums as an
approach for the potential theory of surfaces.

This item will also be of interest to those working in analysis.

A co-publication of the AMS and CBMS.

Contents: Preliminaries; Teichmüller space and horizontal
strip deformations; Geodesic-lengths, twists and symplectic
geometry; Geometry of the augmented Teichmüller space, part 1;
Geometry of the augmented Teichmüller space, part 2; Geometry
of the augmented Teichmüller space, part 3; Deformations of
hyperbolic metrics and the curvature tensor; Collar expansions

and exponential-distance sums; Train tracks and the Mirzakhani
volume recursion; Mirzakhani prime simple geodesic theorem;
Bibliography; Index.

CBMS Regional Conference Series in Mathematics, Number 113

July 2010, 118 pages, Softcover, ISBN: 978-0-8218-4986-6, LC
2010011413, 2000 Mathematics Subject Classification: 20F67,
30F60, 32G15, 37F30; 11F41, 14H15, 32Q05, 32Q45, AMS members
US$28.80, All Individuals US$28.80, List US$36, Order code
CBMS/113

Number Theory

ONTEMPORARY
ATHEMATICS

American Mathematical Society

C
M

518

Gary McGuire

Gary L. Mullen

Daniel Panario

Igor E. Shparlinski

Editors

Finite Fields: Theory 

and Applications

Finite Fields: Theory
and Applications
Gary McGuire, University College
Dublin, Ireland, Gary L. Mullen,
Pennsylvania State University,
University Park, PA, Daniel
Panario, Carleton University,
Ottawa, Ontario, Canada, and
Igor E. Shparlinski, Macquarie
University, North Ryde, NSW,
Australia, Editors

This volume contains the proceedings of the Ninth International
Conference on Finite Fields and Applications, held in Ireland, July
13–17, 2009. It includes survey papers by all invited speakers as
well as selected contributed papers.

Finite fields continue to grow in mathematical importance due to
applications in many diverse areas. This volume contains a variety
of results advancing the theory of finite fields and connections with,
as well as impact on, various directions in number theory, algebra,
and algebraic geometry. Areas of application include algebraic
coding theory, cryptology, and combinatorial design theory.

This item will also be of interest to those working in applications.

Contents: C. D. Albuquerque, R. Palazzo, Jr., and E. B. Silva,
Construction of new toric quantum codes; H. Aly, R. Marzouk, and
W. Meidl, On the calculation of the linear complexity of periodic
sequences; Y. Aubry, G. McGuire, and F. Rodier, A few more
functions that are not APN infinitely often; K. A. Browning, J. F.
Dillon, M. T. McQuistan, and A. J. Wolfe, An APN permutation
in dimension six; L. Budaghyan and C. Carlet, CCZ-equivalence
of single and multi output Boolean functions; A. Canteaut and
M. Naya-Plasencia, Structural weaknesses of permutations with a
low differential uniformity and generalized crooked functions;
I. M. Rubio and F. N. Castro, Solvability of systems of polynomial
equations with some prescribed monomials; M.-C. Chang,
Character sums in finite fields; P. Charpin and G. M. Kyureghyan,
Monomial functions with linear structure and permutation
polynomials; S. D. Cohen, Primitive elements on lines in extensions
of finite fields; R. S. Coulter and P. Kosick, Commutative semifields
of order 243 and 3125; C. Dunand and R. Lercier, Normal
elliptic bases and torus-based cryptography; L. H. Gallardo and
O. Rahavandrainy, Unitary superperfect binary polynomials;
J. von zur Gathen, Shift-invariant polynomials and Ritt’s second
theorem; D. Gomez and A. Winterhof, Waring’s problem in finite
fields with Dickson polynomials; S. Gurak, Jacobi sums and
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irreducible polynomials with prescribed trace and restricted norm;
J. J. He, D. Panario, and Q. Wang, A family of binary sequences
from interleaved construction and their cryptographic properties;
M. Homma and S. J. Kim, Sziklai’s conjecture on the number
of points of a plane curve over a finite field II; M.-D. Huang
and A. K. Narayanan, Folded algebraic-geometric codes from
Galois extensions; M.-D. Huang and W. Raskind, A multilinear
generalization of the Tate pairing; J. Jedwab and K.-U. Schmidt,
The merit factor of binary sequence families constructed from
m-sequences; N. Koblitz and A. Menezes, Intractable problems
in cryptography; W.-C. W. Li, Modular curves and coding theory:
A survey; G. L. Matthews and J. D. Peachey, Minimal generating sets
of Weierstrass semigroups of certainm-tuples on the norm-trace
function field; G. McGuire and A. Zaytsev, On the zeta functions
of an optimal tower of function fields over F4; H. Niederreiter,
The asymptotic theory of algebraic-geometry codes; V. Pepe,
C. Rößing, and L. Storme, A spectrum result on maximal partial
ovoids of the generalized quadrangleQ(4, q), q odd; J. Wolfmann,
Cyclic codes aspects of bent functions.

Contemporary Mathematics, Volume 518

August 2010, 384 pages, Softcover, ISBN: 978-0-8218-4786-2,
LC 2010008228, 2000 Mathematics Subject Classification: 11Gxx,
11Lxx, 11Txx, 14Gxx, 51Exx, 94Axx, 94Bxx, AMS members US$92,
List US$115, Order code CONM/518

Probability

Algorithmic
Probability and
Combinatorics
Manuel E. Lladser, University
of Colorado, Boulder, CO,
Robert S. Maier, University of
Arizona, Tucson, AZ, Marni
Mishna, Simon Fraser University,
Burnaby, BC, Canada, and
Andrew Rechnitzer, University
of British Columbia, Vancouver,
BC, Canada, Editors

This volume contains the proceedings of the AMS Special Sessions
on Algorithmic Probability and Combinatorics held at DePaul
University on October 5–6, 2007 and at the University of British
Columbia on October 4–5, 2008.

This volume collects cutting-edge research and expository
on algorithmic probability and combinatorics. It includes
contributions by well-established experts and younger researchers
who use generating functions, algebraic and probabilistic methods
as well as asymptotic analysis on a daily basis. Walks in the
quarter-plane and random walks (quantum, rotor and self-avoiding),
permutation tableaux, and random permutations are considered. In
addition, articles in the volume present a variety of saddle-point and
geometric methods for the asymptotic analysis of the coefficients
of single- and multi-variable generating functions associated
with combinatorial objects and discrete random structures. The
volume should appeal to pure and applied mathematicians, as
well as mathematical physicists; in particular, anyone interested

in computational aspects of probability, combinatorics and
enumeration. Furthermore, the expository or partly expository
papers included in this volume should serve as an entry point to this
literature not only to experts in other areas but also to graduate
students.

This item will also be of interest to those working in applications.

Contents: M. Bousquet-Mélou and M. Mishna, Walks with
small steps in the quarter plane; A. Bressler, T. Greenwood,
R. Pemantle, and M. Petkovšek, Quantum random walk on the
integer lattice: Examples and phenomena; T. DeVries, A case
study in bivariate singularity analysis; P. Hitczenko and S. Janson,
Asymptotic normality of statistics on permutation tableaux;
A. E. Holroyd and J. Propp, Rotor walks and Markov chains; E. J. J.
van Rensburg, Approximate enumeration of self-avoiding walks;
I. Jensen, Fuchsian differential equations from modular arithmetic;
N. Madras and H. Liu, Random pattern-avoiding permutations;
R. Pemantle, Analytic combinatorics in d variables: An overview;
R. Pemantle and M. C. Wilson, Asymptotic expansions of
oscillatory integrals with complex phase.

Contemporary Mathematics, Volume 520

August 2010, 240 pages, Softcover, ISBN: 978-0-8218-4783-1,
LC 2010011434, 2000 Mathematics Subject Classification: 05-06,
60-06, 41-06, 82-06; 05A15, 05A16, 60C05, 41A60, AMS members
US$63.20, List US$79, Order code CONM/520

New AMS-Distributed
Publications

Analysis

Bases in Function
Spaces, Sampling,
Discrepancy,
Numerical Integration
Hans Triebel, University of Jena,
Germany

The first chapters of this book deal with
Haar bases, Faber bases and some spline
bases for function spaces in Euclidean

n-space and n-cubes. These are used in the subsequent chapters to
study sampling and numerical integration preferably in spaces with
dominating mixed smoothness. The subject of the last chapter
is the symbiotic relationship between numerical integration and
discrepancy, measuring the deviation of sets of points from
uniformity.

This book is addressed to graduate students and mathematicians
who have a working knowledge of basic elements of function spaces
and approximation theory and who are interested in the subtle
interplay between function spaces, complexity theory and number
theory (discrepancy).
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A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

Contents: Function spaces; Haar bases; Faber bases; Sampling;
Numerical integration; Discrepancy; Bibliography; List of Figures;
Symbols; Index.

EMS Tracts in Mathematics, Volume 11

May 2010, 305 pages, Hardcover, ISBN: 978-3-03719-085-2, 2000
Mathematics Subject Classification: 46-02, 46E35, 42C40, 42B35,
68Q17, 41A55, AMS members US$62.40, List US$78, Order code
EMSTM/11

Lectures on Dynamical
Systems
Hamiltonian Vector Fields
and Symplectic Capacities

Eduard Zehnder, ETH Zurich,
Switzerland

This book originated from an introductory
lecture course on dynamical systems given
by the author for advanced students in

mathematics and physics at ETH Zurich.

The first part centers around unstable and chaotic phenomena
caused by the occurrence of homoclinic points. The existence of
homoclinic points complicates the orbit structure considerably and
gives rise to invariant hyperbolic sets nearby. The orbit structure in
such sets is analyzed by means of the shadowing lemma, whose
proof is based on the contraction principle. This lemma is also used
to prove S. Smale’s theorem about the embedding of Bernoulli
systems near homoclinic orbits. The chaotic behavior is illustrated
in the simple mechanical model of a periodically perturbed
mathematical pendulum.

The second part of the book is devoted to Hamiltonian systems. The
Hamiltonian formalism is developed in the elegant language of the
exterior calculus. The theorem of V. Arnold and R. Jost shows that
the solutions of Hamiltonian systems which possess sufficiently
many integrals of motion can be written down explicitly and for all
times. The existence proofs of global periodic orbits of Hamiltonian
systems on symplectic manifolds are based on a variational
principle for the old action functional of classical mechanics. The
necessary tools from variational calculus are developed.

There is an intimate relation between the periodic orbits of
Hamiltonian systems and a class of symplectic invariants called
symplectic capacities. From these symplectic invariants one derives
surprising symplectic rigidity phenomena. This allows a first
glimpse of the fast developing new field of symplectic topology.

This item will also be of interest to those working in differential
equations.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

Contents: Introduction; Invariant manifolds of hyperbolic fixed
points; Hyperbolic sets; Gradientlike flows; Hamiltonian vector
fields and symplectic diffeomorphisms; Questions, phenomena,
results; Symplectic invariants; Applications of the capacity c0 in
Hamiltonian systems; Bibliography; List of symbols; Index.

EMS Textbooks in Mathematics, Volume 11

May 2010, 363 pages, Hardcover, ISBN: 978-3-03719-081-4, 2000
Mathematics Subject Classification: 37-01, 34C25, 53D35, 70H15,
AMS members US$51.20, List US$64, Order code EMSTEXT/11

Differential Equations

Splitting Methods for
Partial Differential
Equations with Rough
Solutions
Analysis and MATLAB®
Programs

Helge Holden, Norwegian
University of Science and
Technology, Trondheim, Norway,
and Kenneth H. Karlsen,
Knut-Andreas Lie, and Nils
Henrik Risebro, University of
Oslo, Norway

Operator splitting (or the fractional steps method) is a very
common tool to analyze nonlinear partial differential equations
both numerically and analytically. By applying operator splitting to
a complicated model one can often split it into simpler problems
that can be analyzed separately. In this book one studies operator
splitting for a family of nonlinear evolution equations, including
hyperbolic conservation laws and degenerate convection-diffusion
equations. Common for these equations is the prevalence of rough,
or non-smooth, solutions, e.g., shocks.

Rigorous analysis is presented, showing that both semi-discrete and
fully discrete splitting methods converge. For conservation laws,
sharp error estimates are provided and for convection-diffusion
equations one discusses a priori and a posteriori correction of
entropy errors introduced by the splitting. Numerical methods
include finite difference and finite volume methods as well as front
tracking. The theory is illustrated by numerous examples. There is a
dedicated Web page that provides MATLAB® codes for many of the
examples.

The book is suitable for graduate students and researchers in pure
and applied mathematics, physics, and engineering.

This item will also be of interest to those working in applications.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

® MATLAB, The MathWorks, Inc., Natick, MA.

Contents: Introduction; Simple examples of semi-discrete operator
splitting; General convergence theory; Convergence results for
convection-diffusion problems; Error estimates for hyperbolic
problems; Operator splitting for systems of equations; A. A crash
course in numerical methods for conservation laws; References;
Index.

EMS Series of Lectures in Mathematics, Volume 11

April 2010, 236 pages, Softcover, ISBN: 978-3-03719-078-4, 2000
Mathematics Subject Classification: 35L65, 35K65, 65M99, 65M15,

914 Notices of the AMS Volume 57, Number 7

http://www.ams.org/bookstore-getitem/item=emstext-11
http://www.ams.org/bookstore-getitem/item=emstext-11
http://www.ams.org/bookstore-getitem/item=emstext-11
http://www.ams.org/bookstore-getitem/item=emsserlec-11
http://www.ams.org/bookstore-getitem/item=emsserlec-11
http://www.ams.org/bookstore-getitem/item=emsserlec-11
http://www.ams.org/bookstore-getitem/item=emsserlec-11
http://www.ams.org/bookstore-getitem/item=emsserlec-11


New AMS-Distributed Publications

65M12, 35L67, 35D30, 47N40, 35A35, AMS members US$38.40,
List US$48, Order code EMSSERLEC/11

General and Interdisciplinary

Séminaire Bourbaki
Volume 2007/2008
Exposés 982–996

As in the preceding volumes of this
seminar, one finds here fifteen survey
lectures on topics of current interest: four
lectures on algebraic geometry, one on
number theory, one on probability theory,
four on differential geometry, three about
groups or Lie algebras, one concerning

dynamical systems, and one about mathematical physics.

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: Novembre 2007: S. Druel, Existence de modèles
minimaux pour les variétés de type général; P. Gille, Le problème de
Kneser–Tits; B. Rémy, Covolume des groupes S-arithmétiques et
faux plans projectifs; A. J. Wilkie, o-minimal structures; D. Zagier,
Ramanujan’s mock theta functions and their applications; Mars
2008: P. Cartier, Groupoïdes de Lie et leurs algébroïdes; L. H.
Eliasson, Résultats non-perturbatifs pour l’équation de Schrödinger
et d’autres cocycles quasi-périodiques; C. Gasbarri, The strong
abc conjecture over function fields; M. Ledoux, Géométrie des
espaces métriques mesurés: les travaux de Lott, Villani, Sturm;
M. Păun, Courants d’Ahlfors et localisation des courbes entières;
Juin 2008: V. Beffara, Grands graphes planaires aléatoires et carte
brownienne; P. Haïssinsky, Géométrie quasiconforme, analyse au
bord des espaces métriques hyperboliques et rigidités; C. Pauly, La
dualité étrange; B. Poizat, Amalgames de Hrushovski; J.-C. Yoccoz,
Échanges d’intervalles et surfaces de translation.

Astérisque, Number 326

April 2010, 409 pages, Softcover, ISBN: 978-2-85629-269-3, 2000
Mathematics Subject Classification: 03C64, 03Cxx, 05C15, 05C05,
05C12, 05C80, 11F06, 11F11, 11F37, 11G30, 11G50, 12H20, 14E30,
14G05, 14G25, 14H60, 14H81, 14J29, 14N35, 20F65, 20F67, 20F69,
20G15, 20G25, 20G30, 20Gxx, 22A22, 22E40, 28A33, 30C65, 30D35,
30D45, 30F10, 30F60, 31C15, 31C20, 32G15, 32M15, 32Q30, 32U40,
33D15, 34C27, 35K05, 37A20, 37C15, 37C55, 37E05, 46E35, 49Q20,
51E24, 53C21, 53C23, 53C24, 53C35, 53D17, 57M07, 58C40, 60B05,
58H05, 58Jxx, 60F17, 60J60, 60J65, Individual member US$108,
List US$120, Order code AST/326

Geometry and Topology

Proceedings of the
Gökova Geometry–
Topology Conference
2009
Selman Akbulut, Michigan State
University, East Lansing, Denis
Auroux, Massachusetts Institute
of Technology, Cambridge, and
Turgut Önder, Middle East
Technical University, Ankara,
Turkey, Editors

The Gökova Geometry–Topology Conferences were inaugurated in
1992 with the support of TUBITAK (The Scientific and Technological
Research Council of Turkey) and are held annually on the shores of
the scenic Gökova Bay on the southwestern coast of Turkey.

These conferences have been supported by TUBITAK since their
inception and since 2005 they have received partial funding from
NSF. Over the years the topics of these conferences were chosen
from the exciting subjects of geometry and topology, usually with
the most recent developments taking the front stage.

A publication of International Press. Distributed worldwide by the
American Mathematical Society.

Contents: W. Chen, Group actions on 4-manifolds: Some recent
results and open questions; M. Shapiro, Introduction to integrable
systems: Open Toda lattice, KP-, and KdV-hierarchies; P. Rossi,
Integrable systems and holomorphic curves; F. Catanese,
M. Lönne, and B. Wajnryb, Moduli spaces of surfaces
and monodromy invariants; S. Salur and A. J. Todd,
Deformations of asymptotically cylindrical special
Lagrangian submanifolds; J. Fine and D. Panov, Building
symplectic manifolds using hyperbolic geometry;
S. Akbulut, Twisting 4-manifolds alongRP2.

International Press

April 2010, 154 pages, Softcover, ISBN: 978-1-57146-199-5, 2000

Mathematics Subject Classification: 00Bxx, 51-XX, 54-XX, AMS

members US$36, List US$45, Order code INPR/90

Coarse Expanding
Conformal Dynamics
Peter Haïssinsky, Université
de Provence, Marseille, France,
and Kevin M. Pilgrim, Indiana
University, Bloomington, IN

Motivated by the dynamics of rational
maps, the authors introduce a class of
topological dynamical systems satisfying

certain topological regularity, expansion, irreducibility, and
finiteness conditions. The authors call such maps “topologically
coarse expanding conformal” (top. CXC) dynamical systems. Given
such a system f : X → X and a finite cover ofX by connected open
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sets, the authors construct a negatively curved infinite graph on
which f acts naturally by local isometries.

The induced topological dynamical system on the boundary at
infinity is naturally conjugate to the dynamics of f . This implies that
X inherits metrics in which the dynamics of f satisfies the Principle
of the Conformal Elevator: arbitrarily small balls may be blown up
with bounded distortion to nearly round sets of definite size. This
property is preserved under conjugation by a quasisymmetric map,
and (top. CXC) dynamical systems on a metric space satisfying this
property the authors call “metrically CXC”. The ensuing results
deepen the analogy between rational maps and Kleinian groups
by extending it to analogies between metric CXC systems and
hyperbolic groups.

The authors give many examples and several applications. In
particular, they provide a new interpretation of the characterization
of rational functions among topological maps and of generalized
Lattès examples among uniformly quasiregular maps. Via
techniques in the spirit of those used to construct quasiconformal
measures for hyperbolic groups, the authors also establish
existence, uniqueness, naturality, and metric regularity properties
for the measure of maximal entropy of such systems.

This item will also be of interest to those working in analysis.

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: Introduction; Coarse expanding conformal dynamics;
Geometrization; Expanding non-invertible dynamics; A.
Quasiconformal analysis; B. Hyperbolic groups in a nutshell;
Bibliography; Index; Table of symbols.

Astérisque, Number 325

April 2010, 139 pages, Softcover, ISBN: 978-2-85629-266-2, 2000

Mathematics Subject Classification: 53C23, 30C65, 37B99, 37D20,

37F15, 37F20, 37F30, 54E40, Individual member US$51.30, List

US$57, Order code AST/325

Surveys in Differential
Geometry, Volume
XIV
Geometry of Riemann
Surfaces and Their Moduli
Spaces

Lizhen Ji, University of Michigan,
Ann Arbor, Scott A. Wolpert,
University of Maryland, College
Park, MD, and Shing-Tung Yau,
Harvard University, Cambridge,
MA, Editors

The editors of the highly esteemed Journal of Differential
Geometry (published by International Press) each year present a
new volume of Surveys in Differential Geometry, a collection of
original contributions upon a specially chosen topic pertaining
to differential geometry and related topics. The series presents
an overview of recent trends, while making predictions and
suggestions for future research.

Each invited contributor is a prominent specialist in the field
of algebraic geometry, mathematical physics, or related areas.
Contributors to Surveys tend to transcend classical frameworks
within their field.

Once every three years, Lehigh University and Harvard University, in
conjunction with the editors of the JDG, sponsor a conference
whose purpose is to survey the general field of differential
geometry and related subjects. Speakers at the conference are
likewise selected for their prominence in a given field and for their
innovative contributions to it. Hence every third volume of Surveys
is a publication of those presented talks.

The Surveys in Differential Geometry series is a beneficial collection
for experts and non-experts alike, and in particular, for those
independent of the mainstream of activity in the field of geometry.

This item will also be of interest to those working in analysis.

A publication of International Press. Distributed worldwide by the
American Mathematical Society.

Contents: E. Arbarello and M. Cornalba, Divisors in the moduli
spaces of curves; R. L. Cohen, Stability phenomena in the topology
of moduli spaces; G. Farkas, Birational aspects of the geometry
ofMg ; S. Grushevsky and I. Krichever, The universal Whitham
hierarchy and the geometry of the moduli space of pointed Riemann
surfaces; J. Harris, Brill-Noether theory; P. Hubert, E. Lanneau, and
M. Möller,GL+2(R)-orbit closures via topological splittings; J. Jost
and S. T. Yau, Harmonic mappings and moduli spaces of Riemann
surfaces; Y.-P. Lee and R. Vakil, Algebraic structures on the
topology of moduli spaces of curves and maps; K. Liu, X. Sun, and
S.-T. Yau, Recent development on the geometry of the Teichmüller
and moduli spaces of Riemann surfaces; V. Markovic and
D. Šarić, The universal properties of Teichmüller spaces; H. Masur,
Geometry of Teichmüller space with the Teichmüller metric;
I. Morrison, GIT constructions of moduli spaces of stable curves
and maps; Y. Ruan, Riemann surfaces, integrable hierarchies, and
singularity theory. International Press

April 2010, 407 pages, Hardcover, ISBN: 978-1-57146-140-7, 2000
Mathematics Subject Classification: 53-XX, 14H10, 14H15, 14H45,
32G15, 53C43, 53C56, 58D27, AMS members US$68, List US$85,
Order code INPR/89

Homotopy Quantum
Field Theory
Vladimir Turaev, Indiana
University, Bloomington
with Appendices by Michael
Müger and Alexis Virelizier

Homotopy Quantum Field Theory (HQFT)
is a branch of Topological Quantum Field
Theory founded by E. Witten and M. Atiyah.
It applies ideas from theoretical physics

to study principal bundles over manifolds and, more generally,
homotopy classes of maps from manifolds to a fixed target space.

This book is the first systematic exposition of Homotopy Quantum
Field Theory. It starts with a formal definition of an HQFT and
provides examples of HQFTs in all dimensions. The main body of
the text is focused on 2-dimensional and 3-dimensional HQFTs.
A study of these HQFTs leads to new algebraic objects: crossed
Frobenius group-algebras, crossed ribbon group-categories, and
Hopf group-coalgebras. These notions and their connections with
HQFTs are discussed in detail.
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The text ends with several appendices including an outline of recent
developments and a list of open problems. Three appendices by M.
Müger and A. Virelizier summarize their work in this area.

The book is addressed to mathematicians, theoretical physicists,
and graduate students interested in topological aspects of quantum
field theory. The exposition is self-contained and well suited for a
one-semester graduate course. Prerequisites include only basics of
algebra and topology.

This item will also be of interest to those working in mathematical
physics.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

Contents: Generalities on HQFTs; Group-algebras; Two-dimensional
HQFTs; Biangular algebras and lattice HQFTs; Enumeration
problems in dimension two; CrossedG-categories and invariants of
links; Modular G-categories and HQFTs; Miscellaneous algebra;
Appendix 1. Relative HQFTs; Appendix 2. State sum invariants of
3-dimensionalG-manifolds; Appendix 3. Recent work on HQFTs;
Appendix 4. Open problems; Appendix 5. On the structure of
braided crossed G-categories; Appendix 6. Algebraic properties
of Hopf G-coalgebras; Appendix 7. Invariants of 3-dimensional
G-manifolds from Hopf coalgebras; Bibliography; Index.

EMS Tracts in Mathematics, Volume 10

May 2010, 290 pages, Hardcover, ISBN: 978-3-03719-086-9,
2000 Mathematics Subject Classification: 57-02, 81-02, 16-02, 18-
02, 57M27, AMS members US$62.40, List US$78, Order code
EMSTM/10

Logic and Foundations

Équations
Différentielles
et Singularités
En l’honneur de J. M. Aroca

Felipe Cano, Universidad
de Valladolid, Spain, Frank
Loray, Université de Rennes,
France, Juan José Morales-Ruiz,
University of Catalunya,
Barcelona, Spain, Paulo Sad,
Institute for Pure and Applied
Mathematics, Rio de Janeiro,
Brazil, and Mark Spivakovsky,
Université de Toulouse, France,
Editors

This volume contains 23 papers about “Differential Equations and
Singularities” written on the occasion of the congress in honour of
J.M. Aroca, which took place at the University of Valladolid on
September 4–8, 2006.

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

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.

Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: F. A. Cuesta, A. L. Rojo, and M. M. Stadler, Dynamique
transverse de la lamination de Ghys-Kenyon; C. Beddani,
Comparaison des valuations divisorielles; F. E. Brochero Martínez
and L. López-Hernanz, Gevrey class of the infinitesimal generator
of a diffeomorphism; C. Camacho and L. H. de Figueiredo, On
the limit of families of algebraic subvarieties with unbounded
volume; J. Cano and P. F. Ayuso, The space of generalized
formal power series solution of an ordinary differential equation;
G. Casale, Une preuve galoisienne de l’irrédictibilité au sens
de Nishioka-Umemura de la première équation de Painlevé;
D. Cerveau, Feuilletages en droites, équations des eikonales
et autres équations différentielles; M. Chaperon and S. L. de
Medrano, Some regularities and singularities appearing in the
study of polynomials and operators; N. Corral, Polar pencil of
curves and foliations; A. L. Neto, Homogeneous commuting
vector fields onC2; J.-M. Lion and P. Speissegger, Un théorème de
type Haefliger définissable; F. Loray and D. M. Pérez, Projective
structures and projective bundles over compact Riemann surfaces;
R. Moussu and J.-P. Rolin, Une preuve combinatoire du théorème
de Frobenius; P. Fernández-Sánchez and J. Mozo-Fernández, On
generalized surfaces in (C3,0); E. Paul, The Galoisian envelope
of a germ of foliation: the quasi-homogeneous case; J. V. Pereira
and P. Sad, Rigidity of fibrations; J.-P. Ramis and J. Sauloy, The
q-analogue of the wild fundamental group (II); J. Ribón, Unfoldings
of tangent to the identity diffeomorphisms; G. Rond, Séries de
Poincaré motiviques d’un germe d’hypersurface irréductible
quasi-ordinaire; J. Sauloy, Équations aux q-différences et fibrés
vectoriels holomorphes sur la courbe elliptique C∗/qZ; M. G.
Soares, Singularities of logarithmic foliations and connectedness
of the union of logarithmic components; H. Umemura, On the
definition of the Galois groupoid; J. van der Hoeven, Transserial
Hardy fields.

Astérisque, Number 323

April 2010, 487 pages, Softcover, ISBN: 978-2-85629-263-1, 2000
Mathematics Subject Classification: 03C99, 11S40, 12-XX, 12H05,
13F30, 13G05, 14B05, 14E05, 14J17, 14P10, 14P15, 15A18, 32A05,
32G34, 32H02, 32H50, 32S05, 32S25, 32S65, 34M35, 34M40, 34M55,
34Mxx, 37A20, 37C10, 37C85, 37F75, 37F99, 39A13, 46Bxx, 47-XX,
53C10, 58A10, 58A17, 58A30, 58H05, 58K05, 58K20, 58K50,
Individual member US$121.50, List US$135, Order code AST/323

Number Theory

Families of Galois
Representations and
Selmer Groups
Joël Bellaïche, Columbia
University, New York, NY, and
Gaëtan Chenevier, Université
Paris 13, Villetaneuse, France

This book presents an in-depth study
of the families of Galois representations

carried by the p-adic eigenvarieties attached to unitary groups. The
study encompasses some general algebraic aspects (properties of
the space of representations of a group in the neighborhood of a
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point, reducibility loci, pseudocharacters), and other aspects more
specific to Galois groups of local or number fields. In particular,
the authors define and study certain deformation functors of
crystalline representations of the absolute Galois group of Qp,
namely trianguline deformations, which are naturally associated to
the families above.

As an application, the authors show how the geometry of these
eigenvarieties at “classical” points is related to the dimension
of certain Selmer groups. This, combined with conjectures of
Langlands and Arthur on the discrete automorphic spectrum of
unitary groups, allows the authors to prove, among other things,
new cases of the Bloch–Kato conjectures (in any dimension).

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: Introduction; Pseudocharacters, representations and
extensions; Trianguline deformations of refined crystalline
representations; Generalization of a result of Kisin on crystalline
periods; Rigid analytic families of refined p-adic representations;
Selmer groups and a conjecture of Bloch-Kato; Automorphic forms
on definite unitary groups: results and conjectures; Eigenvarieties
of definite unitary groups; The sign conjecture; The geometry of the
eigenvariety at some Arthur points and higher rank Selmer groups;
Appendix: Arthur’s conjectures; Bibliography; Index of notations.

Astérisque, Number 324

April 2010, 314 pages, Softcover, ISBN: 978-2-85629-264-8, 2000

Mathematics Subject Classification: 11F80, 14D15, 11G40, 20G05;

14G22, 11S25, 11F70, 11R39, 11F55, 20C15, 15A24, 11F33, 11F85,

14F30, 14B12, Individual member US$94.50, List US$105, Order

code AST/324

Représentations
p-adiques de Groupes
p-adiques II
Représentations de
GL2(Qp) et (ϕ, Γ)-Modules

Laurent Berger, Université de
Lyon, France, Christophe Breuil,
CNRS & IHES, Bures-sur-Yvette,
France, and Pierre Colmez, CNRS,
Paris, France, Editors

This second volume is devoted to applications of Fontaine’s theory
of (ϕ, Γ)-modules to that of p-adic unitary representations of
GL2(Qp), whose aim is to construct a (p-adic local Langlands)
correspondence between these representations and 2-dimensional
p-adic representations of the absolute Galois group of Qp. In this
volume the reader will find an overview of classicalp-adic functional
analysis, diverse features of the unitary principal series of GL2(Qp),
and the construction of functors building bridges between the
world of Galois representations and that of representations of
GL2(Qp) and its mirabolic subgroup.

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: M.-F. Vigneras, Banach `-adic representations of p-adic
groups; P. Colmez, Fonctions d’une variable p-adique; P. Colmez,
(ϕ, Γ)-modules et représentations du mirabolique de GL2(Qp);
L. Berger and C. Breuil, Sur quelques représentations
potentiellement cristallines de GL2(Qp); P. Colmez, La série
principale unitaire de GL2(Qp); L. Berger, Représentations
modulaires de GL2(Qp) et représentations galoisiennes de
dimension 2; P. Colmez, Représentations de GL2(Qp) et
(ϕ, Γ)-modules; M. Kisin, Deformations of GQp and GL2(Qp)
representations; G. Böckle, Deformation rings for some mod
3 Galois representations of the absolute Galois group of Q3;
F. Andreatta and A. Iovita, Erratum to the article: Global
applications to relative (ϕ, Γ)-modules, I.

Astérisque, Number 330

May 2010, 554 pages, Softcover, ISBN: 978-2-85629-281-5,
2000 Mathematics Subject Classification: 11Fxx, 11Sxx, Indi-
vidual member US$94.50, List US$105, Order code AST/330

Représentations
p-adiques de Groupes
p-adiques III
Méthodes Globales et
Géométriques

Laurent Berger, Université de
Lyon, France, Christophe Breuil,
CNRS & IHES, Bures-sur-Yvette,
France, and Pierre Colmez, CNRS,
Paris, France, Editors

In this last volume on the local p-adic correspondence for GL2(Qp),
the editors have gathered papers which, mostly, do not use directly
the (φ, Γ)-module theory. The methods and results are often
geometric (p-adic comparison theorems, de Rham cohomology of
the Drinfeld half-plane), or global (local-global compatibility with
étale completed cohomology). There are also papers on p-adic
Hodge theory and the L-invariant and important local results on
extensions between certain representations of GL2(Qp).

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: G. Stevens, Goleman’s L-invariant and families
of modular forms; P. Colmez, Invariants L et dérivées de
valeurs propres de Frobenius; M. Bertolini, H. Darmon, and
A. Iovita, Families of automorphic forms on definite quaternion
algebras and Teitelbaum’s conjecture; C. Breuil, Série spéciale
p-adique et cohomologie étale complétée; C. Breuil and
A. Mézard, Représentations semi-stables de GL2(Qp), demi-plan
p-adique et réduction modulo p; R. Coleman and A. Iovita,
Hidden structures on semistable curves; C. Breuil and
M. Emerton, Représentations p-adiques ordinaires de GL2(Qp)
et compatibilité local-global; V. Paškūnas, Extensions for
supersingular representations of GL2(Qp); M. Emerton, Ordinary
parts of admissible representations of p-adic reductive groups
I. Definition and first properties; M. Emerton, Ordinary parts of
admissible representations of p-adic reductive groups II. Derived
functors; M. Emerton and V. Paškūnas, On the effaceability of
certain δ-functors.
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Astérisque, Number 331

May 2010, 469 pages, Softcover, ISBN: 978-2-85629-282-2,
2000 Mathematics Subject Classification: 11Fxx, 11Sxx, Individual
member US$81, List US$90, Order code AST/331

Géométries à
Courbure Négative
ou Nulle, Groupes
Discrets et Rigidités
Laurent Bessières and Anne
Parreau, Université de Grenoble
I, St. Martin d’Heres, France,
and Bertrand Rémy, Université
Claude Bernard Lyon 1,
Villeurbanne, France, Editors

This volume gathers lecture notes taken at the 2004 Summer School,
which was held at the Institut Fourier (Grenoble). The title of the
Summer School (”Negative or zero-curvature geometries, discrete
groups and rigidities”) has been used for the present volume. In
many cases the lecture notes have been rewritten and enhanced.

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: 1. Quelques groupes et géométries: J. Maubon,
Symmetric spaces of the non-compact type: Differential geometry;
P.-É. Paradan, Symmetric spaces of the non-compact type: Lie
groups; G. Rousseau, Euclidean buildings; Y. Benoist, Five lectures
on lattices in semisimple Lie groups; 2. Quelques rigidités en
géométrie différentielle: G. Besson, Calabi-Weil infinitesimal
rigidity; M. Bourdon, Quasi-conformal geometry and Mostow
rigidity; L. Bessières, Minimal volume; M. Burger and A. Iozzi, A
useful formula from bounded cohomology; 3. Espaces métriques
singuliers: G. Courtois, Critical exponents and rigidity in negative
curvature; C. Dru̧tu, Quasi-isometry rigidity of groups; P. Pansu,
Superrigidité géométrique et applications harmoniques; 4.
Déformations, espaces de modules et compactifications: F. Paulin,
Sur la compactification de Thurston de l’espace de Teichmüller;
A. Beauville, Moduli of cubic surfaces and Hodge theory.

Séminaires et Congrès, Number 18

April 2010, 466 pages, Softcover, ISBN: 978-2-85629-240-2, 2000
Mathematics Subject Classification: 11F06, 11F75, 14J10, 20E42,
20F55, 20F65, 20F67, 20F69, 20H10, 22E15, 22E40, 22E46, 22Exx,
22-XX, 30C65, 30F60, 32G20, 43A85, 51E24, 53C20, 53C21, 53C23,
53C24, 53C35, 53C43, 57M50, 57R55, 57S20, 57S25, 57S30, 57Txx,
58E20, 58E40, Individual member US$118.80, List US$132, Order
code SECO/18

Probability

Two-Dimensional
Markovian Holonomy
Fields
Thierry Lévy, CNRS, École
Normale Supérieure, Paris,
France

This text defines and studies a class of
stochastic processes indexed by curves
drawn on a compact surface and taking

their values in a compact Lie group. The author calls these processes
two-dimensional Markovian holonomy fields. The prototype of
these processes, and the only one to have been constructed before
the present work, is the canonical process under the Yang–Mills
measure, first defined by Ambar Sengupta and later by the author.
The Yang–Mills measure sits in the class of Markovian holonomy
fields very much like the Brownian motion in the class of Lévy
processes.

The author proves that every regular Markovian holonomy field
determines a Lévy process of a certain class on the Lie group in
which it takes its values, and he constructs, for each Lévy process in
this class, a Markovian holonomy field to which it is associated.
When the Lie group is in fact a finite group, the author gives an
alternative construction of this Markovian holonomy field as the
monodromy of a random ramified principal bundle. Heuristically,
this agrees with the physical origin of the Yang–Mills measure as the
holonomy of a random connection on a principal bundle.

A publication of the Société Mathématique de France, Marseilles
(SMF), distributed by the AMS in the U.S., Canada, and Mexico.
Orders from other countries should be sent to the SMF. Members of
the SMF receive a 30% discount from list.

Contents: Introduction; Surfaces and graphs; Multiplicative
processes indexed by paths; Markovian holonomy fields; Lévy
processes and Markovian holonomy fields; Random ramified
coverings; Index; Bibliography.

Astérisque, Number 329

May 2010, 172 pages, Softcover, ISBN: 978-2-85629-283-9, 2000
Mathematics Subject Classification: 60G60, 60J99, 60G51, 60B15,
57M20, 57M12, 81T13, 81T27, Individual member US$46.80, List
US$52, Order code AST/329
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Syracuse, New York
Syracuse University

October 2–3, 2010
Saturday – Sunday

Meeting #1062
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2010
Program first available on AMS website: August 19, 2010
Program issue of electronic Notices: October
Issue of Abstracts: Volume 31, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired
For abstracts: August 10, 2010

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

Invited Addresses
Alan Frieze, Carnegie-Mellon University, Hamilton 

cycles in random graphs.
Yan Guo, Brown University, Asymptotic stability in some 

fluid problems.
William Minicozzi, Johns Hopkins University, Generic 

singularities of mean curvature flow.
Andrei Zelevinsky, Northeastern University, Title to 

be announced.

Special Sessions
Advances in Theory and Applications of Evolution Equa-

tions (Code: SS 14A), Tokia Diagana, Howard University, 

and Gaston Ní Guerekata, Alexander Pankov, Xuming 
Xie, and Guoping Zhang, Morgan State University.

Analysis, Probability and Mathematical Physics on Frac-
tals (Code: SS 9A), Luke Rogers, University of Connecticut, 
Robert Strichartz, Cornell University, and Alexander 
Teplyaev, University of Connecticut.

Analytic Combinatorics (Code: SS 13A), Miklos Bona, 
University of Florida, and Alex Iosevich, University of 
Rochester.

Commutative Algebra and Algebraic Geometry (Code: 
SS 8A), Anthony Geramita, Queen’s University, Graham 
Leuschke and Claudia Miller, Syracuse University, and 
Michael Stillman, Cornell University.

Difference Equations and Applications (Code: SS 2A), 
Michael Radin, Rochester Institute of Technology.

Geometric Analysis and Flows (Code: SS 12A), William 
P. Minicozzi II, Johns Hopkins University, Xiaodong Cao, 
Cornell University, and Junfang Li, University of Alabama 
at Birmingham.

Graphs Embedded in Surfaces, and Their Symmetries 
(Code: SS 4A), Jack E. Graver and Mark E. Watkins, Syra-
cuse University.

Harmonic Analysis (Code: SS 10A), Dmitriy Bilyk, 
University of South Carolina, and Svitlana Mayboroda, 
Purdue University.

Lie Algebras and Representation Theory (Code: SS 15A), 
David Hemmer, State University of New York at Buffalo, 
and Emilie Wiesner, Ithaca College.

Mathematical Image Processing (Code: SS 5A), Lixin 
Shen and Yuesheng Xu, Syracuse University.

Nonlinear Analysis and Geometry (Code: SS 1A), Ta-
deusz Iwaniec, Leonid V. Kovalev, and Jani Onninen, 
Syracuse University.

Quasiconformal Mappings, Riemann Surfaces, and 
Teichmüller Spaces (in honor of Clifford J. Earle) (Code: 
SS 7A), Yunping Jiang, Queens College and The Graduate 
Center, City University of New York, and Sudeb Mitra, 
Queens College, City University of New York.

Representations of Algebras (Code: SS 6A), Ed Green, 
Virginia Polytechnic Institute, Mark Kleiner and Dan 

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.

http://www.ams.org/meetings/


AUGUST 2010  NOTICES OF THE AMS   921

Meetings & Conferences

Zacharia, Syracuse University, and Andrei Zelevinsky, 
Northeastern University.

Several Complex Variables (Code: SS 3A), Dan F. Coman 
and Evgeny A. Poletsky, Syracuse University.

Topology and Combinatorics (Code: SS 11A), Laura 
Anderson, SUNY Binghamton, and Patricia Hersh, North 
Carolina State University.

Los Angeles, 
California
University of California Los Angeles

October 9–10, 2010
Saturday – Sunday

Meeting #1063
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2010
Program first available on AMS website: August 26, 2010
Program issue of electronic Notices: October 2010
Issue of Abstracts: Volume 31, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: Expired
For abstracts: August 17, 2010

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

Invited Addresses
Greg Kuperberg, University of California Davis, Title 

to be announced.
Cris Moore, University of New Mexico, Title to be an-

nounced.
Stanley Osher, University of California Los Angeles, 

Title to be announced.
Terence Tao, University of California Los Angeles, 

The cosmic distance ladder (Einstein Public Lecture in 
Mathematics).

Melanie Wood, Princeton University, Title to be an-
nounced.

Special Sessions
Algebraic Structures in Knot Theory (Code: SS 8A), Sam 

Nelson, Claremont McKenna College, and Carmen Caprau, 
California State University Fresno.

Applications of Nonlinear PDE (Code: SS 5A), Susan J. 
Friedlander and Igor Kukavica, University of Southern 
California.

Automorphic Forms and Number Theory (Code: SS 12A), 
William Duke, University of California Los Angeles, Ozlem 

Imamoglu, ETH Zurich, and Kimberly Hopkins, University 
of California Los Angeles.

Combinatorics and Probability on Groups (Code: SS 
3A), Jason Fulman and Robert Guralnick, University of 
Southern California, and Igor Pak, University of California 
Los Angeles.

Continuous and Discrete Dynamical Systems (Code: SS 
11A), Mario Martelli, Claremont Graduate University, and 
Robert Sacker, University of Southern California.

Extremal and Probabilistic Combinatorics (Code: SS 4A), 
Benny Sudakov, University of California Los Angeles, and 
Jacques Verstraete, University of California San Diego.

Free Probability and Subfactors (Code: SS 17A), Edward 
Effros and Dimitri Shlyakhtenko, University of California 
Los Angeles, and Dan-Virgil Voiculescu, University of 
California Berkeley.

Global Geometric Analysis (Code: SS 13A), William 
Wylie, University of Pennsylvania, Joseph E. Borzellino, 
California State University San Luis Obispo, and Peter 
Petersen, University of California Los Angeles.

Harmonic Analysis (Code: SS 9A), Christoph Thiele, 
University of California Los Angeles, and Ignacio Uriarte-
Tuero and Alexander Volberg, Michigan State University.

Homotopy Theory and K-theory (Code: SS 10A), Julie 
Bergner, University of California Riverside, and Christian 
Haesemeyer, University of California Los Angeles.

Large Cardinals and the Continuum (Code: SS 2A), 
Matthew Foreman, University of California Irvine, Alekos 
Kechris, California Institute for Technology, Itay Neeman, 
University of California Los Angeles, and Martin Zeman, 
University of California Irvine.

Mathematical Models of Random Phenomena (Code: SS 
7A), Mark Burgin, University of California Los Angeles, 
and Alan C. Krinik, California State Polytechnic University 
Pomona.

Mathematics of Criminality (Code: SS 14A), Andrea 
Bertozzi, Martin Short, and George Mohler, University of 
California Los Angeles.

Metric and Riemannian Methods in Shape Analysis 
(Code: SS 16A), Andrea Bertozzi and Mario Micheli, Uni-
versity of California Los Angeles.

Nonlinear Phenomena - Applications of PDEs to Fluid 
Flows (Code: SS 15A), Andrea Bertozzi, Nebojsa Murisic, 
and David Uminsky, University of California Los Angeles.

Recent Trends in Probability and Related Fields (Code: SS 
6A), Marek Biskup, University of California Los Angeles, 
Yuval Peres, Microsoft Research, and Sebastien Roch, 
University of California Los Angeles.

Rigidity in von Neumann Algebras and Ergodic Theory 
(Code: SS 18A), Adrian Ioana, University of California Los 
Angeles, Narutaka Ozawa, Tokyo University, and Sorin 
Popa and Yehudah Shalom, University of California Los 
Angeles.

Topology and Symplectic Geometry (Code: SS 1A), Rob-
ert Brown and Ciprian Manolescu, University of California 
Los Angeles, and Stefano Vidussi, University of California 
Riverside.
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Accommodations
Participants should make their own arrangements directly 
with a hotel of their choice as early as possible. Special 
rates (rates do not include any applicable taxes) have been 
negotiated with the hotels listed below. The AMS is not 
responsible for rate changes or for the quality of the ac-
commodations. When making a reservation, participants 
should state that they are with the AMS meeting. Cancel-
lation and early checkout penalties may apply; be sure to 
check when you make your reservations. All rooms will be 
on a space available basis after the deadline given. 

Claremont Hotel, 1044 Tiverton Ave., Los Angeles, CA 
90024; Main: 310-208-5957, Reservations/Information: 
800-266-5957, Fax: 310-208-2386; US$78.66 (tax included 
in the rate). Approx. 6 blocks to the UCLA Math Dept. Visit: 
www.claremonthotel.net. Deadline: September 8, 2010. 

Hotel Angeleno, 170 N. Church Lane, Los Angeles, CA 
90049; 310-476-6411, fax: 310- 472-1157; US$145.00 per 
night, king/double. Parking US$18.00 per night. This hotel 
is not within walking distance of the meeting. Complimen-
tary shuttle service within 3 miles, based on availability. 
Approx. 3 miles to UCLA. Please visit: www.jdvhotels.
com/hotels/losangeles/angeleno. Deadline: Septem-
ber 24, 2010. 

Palomar Hotel, 10740 Wilshire Blvd., Los Angeles, CA 
90024; 310-475-8711, fax: 310- 475-5220; US$155.00+tax 
per night, deluxe king/deluxe double. Complimen-
tary house car service within 3 miles, based on avail-
ability. Approx. 3 miles to UCLA. Please visit: www.
hotelpalomar-lawestwood.com. Deadline: September 
8, 2010.

Royal Palace Hotel, 1052 Tiverton Ave., Los Angeles, 
CA 90024; 310-208-6677, fax: 824-3732; US$111.60+tax–
queen, US$134.10+tax–double queen & minisuite. Ap-
prox. 6 blocks to the UCLA Math Dept. Please visit: www.
royalpalacewestwood.com. Deadline: September 8, 
2010.

UCLA Tiverton House Hotel, 900 Tiverton Ave., Los 
Angeles, CA 90095-8354; 310-794-0280, fax: 301-794-
0153; US$139.00 per night. Approx. 5 blocks to the UCLA 
Math Dept. Please visit: www.tivertonhouse.ucla.edu. 
Deadline: September 8, 2010.

Food Service 
Many of the restaurants on campus will be open. Please 
see the websites below for their locations. http://www.
asucla.ucla.edu/restaurants/index.asp, http://
www.asucla.ucla.edu/restaurants/map.asp. There 
are many restaurants in the Westwood area serving a va-
riety of food choices: http://www.wherethelocalseat.
com/Best-Restaurants/Search/?smode=0&sterm=34.
064430%2C-118.444618%2C~UCLA&smiles=5.

Local Information 
For further information please consult the websites main-
tained by UCLA: http://www.ucla.edu/, http://www.
ucla.edu/about.html, http://map.ais.ucla.edu/
portal/site/UCLA/menuitem.789d0eb6c76e7ef0d66

b02ddf848344a/?vgnextoid=b06aaad23985c010VgnVC
M200000dd6643a4RCRD (campus maps).

Other Activities
AMS Book Sale (Math Sciences 6620): Stop by the on-site 
AMS Bookstore—review the newest titles from the AMS, 
enter the FREE book drawing, enjoy up to 25% off all titles, 
or even take home the new AMS T-shirt! Complimentary 
coffee will be served courtesy of the UCLA Department of 
Mathematics and AMS Membership Services.

AMS Editorial Activity: An acquisitions editor from the 
AMS book program will be present to speak with prospec-
tive authors. If you have a book project that you would like 
to discuss with the AMS, please stop by the book exhibit.

AMS Einstein Public Lecture in Mathematics: The next 
Einstein Public Lecture will be given by Terrence Tao, Uni-
versity of California Los Angeles. The title of his talk is 
The Cosmic Distance Ladder. The lecture will be given at 
Saturday, October 9, at 6:15 p.m., Schoenberg Hall on the 
UCLA campus. A reception hosted by the Department of 
Mathematics and the AMS will take place at 7:45 p.m. The 
location will be announced at a later date.

Since a very large audience is expected, an RSVP for 
planning purposes is encouraged but not required. For 
further information about the lecture and to RSVP visit the 
public events page maintained by the UCLA Department 
of Mathematics at http://www.math.ucla.edu/events/
publicevents.shtml.

Parking 
Parking has been reserved in Lot 9 which is next to 
Boelter Hall and the Mathematical Sciences Building. 
You should refer to the group reservation name of AMS. 
As of April 2010, parking is $10.00 per day. http://
www.transportation.ucla.edu/portal/maps/
parkingmap/0206UCLAParkingMap.htm.

Registration and Meeting Information 
The meeting will be held at the University of California, 
Los Angeles (UCLA). All of the activities for the meeting, 
including registration, invited lectures, special sessions, 
and book exhibit will take place in the Mathematical Sci-
ences Building and Boelter Hall. 

The registration desk will be in Math Sciences, Room 
6620 and will be open from 7:30 a.m. to 4:00 p.m. on Satur-
day, October 9, and 8:00 a.m. to noon on Sunday, October 
10. Fees are US$50 For AMS or CMS members, US$70 for 
nonmembers; and US$5 for students/unemployed/emeri-
tus, payable on site by cash check or credit card.

Travel 
Los Angeles International Airport is located approxi-
mately 30 miles from UCLA and is served by all major 
airlines. Shuttle service is available from LAX to UCLA for 
approximately US$35.00 round-trip. For reservations/
information visit http://www.supershuttle.com/. Taxi 
service is also available, which is approximately US$40.00 
one way. There is also the Flyaway Bus service from LAX 
to UCLA. The cost is approximately US$10.00 round-trip 
(cash only). It drops off at Lot 32 which is within walking 
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distance of the hotels and UCLA. Please see: http://map.
ais.ucla.edu/go/1003097 and http://www.lawa.org/
welcome_LAX.aspx?id=292.

Driving Directions to UCLA Campus. Locate UCLA by 
Zip code (90095) or by street address (405 Hilgard Av-
enue). UCLA’s main campus is bounded by Sunset Blvd. on 
the north and Le Conte Ave. on the south; the east border 
is Hilgard Ave. and the west border is Gayley Ave. 

From the 405 (San Diego Freeway):
If driving from 405 North: Take 405 (San Diego Free-

way) to Wilshire Blvd. East and travel east three blocks to 
Westwood Blvd. Turn Left on Westwood Blvd. Travel five 
blocks to Information & Parking Booth.

From 405 South: Take 405 (San Diego Freeway) to 
Sunset East. Take Sunset east to Westwood Plaza. Turn 
right on Westwood Plaza. Proceed straight to Information 
& Parking Booth.

From the east via the 10 (Santa Monica Freeway): Take 
10 (Santa Monica Freeway) to 405 (San Diego Freeway) 
North. Take 405 (San Diego Freeway) to Wilshire Blvd. 
East. Travel east three blocks to Westwood Blvd. Turn 
left on Westwood Blvd. Travel five blocks to Information 
& Parking Booth.

Car Rental 
Avis is the official car rental company for the sectional 
meeting in Albuquerque. All rates include unlimited free 
mileage. Weekend daily rates are available from noon 
Thursday to Monday at 11:59 p.m. Rates do not include 
any state or local surcharges, tax, optional coverages, 
or gas refueling charges. Renters must meet Avis’s age, 
driver, and credit requirements. For the best available rate 
and to make a reservation please call Avis at 800-331-1600 
or go online at http://www.avis.com. Please use the AMS 
meeting Avis Discount Number J098887. 

Weather 
Los Angeles weather during October is generally warm in 
the daytime and cool at night. http://www.losangeles.
com/weather/.

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 partici-
pants should view the important information about travel 
to the U.S. found at http://www7.nationalacademies.
org/visas/Traveling_t_U.S.html and http://
travel.state.gov/visa/index.html. If you need a 
preliminary conference invitation in order to secure a visa, 
please send your request to dls@ams.org.

If you discover you do need a visa, the National Acad-
emies website (see above) provides these tips for success-
ful 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 of legal permanent resi-
dence 

- Property ownership 
- Bank accounts 
- Employment contract or statement from employer 

stating 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 edu-
cational status (students should provide a university 
transcript).

This list is not to be considered complete. Please visit 
the websites for the most up-to- date information.

Notre Dame, Indiana
Notre Dame University

November 5–7, 2010
Friday – Sunday

Meeting #1064
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: September 2010
Program first available on AMS website: September 23, 

2010
Program issue of electronic Notices: November 2010
Issue of Abstracts: Volume 31, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: July 27, 2010
For abstracts: September 14, 2010

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

Invited Addresses
Laura DeMarco, University of Illinois at Chicago, Title 

to be announced.
Jordan Ellenberg, University of Wisconsin, Title to be 

announced.
David Fisher, Indiana University, Title to be announced.
Jared Wunsch, Northwestern University, Title to be 

announced.
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Special Sessions
Algebraic Group Actions on Affine Varieties (Code: SS 

25A), Harm Derksen, University of Michigan, and Gene 
Freudenburg, University of Western Michigan.

Algebraic and Topological Combinatorics (Code: SS 9A), 
John Shareshian, Washington University, and Bridget 
Tenner, DePaul University.

Applications of Stochastic Processes in Cell Biology 
(Code: SS 20A), Peter Thomas, Case Western University.

Arithmetic, Groups and Geometry (Code: SS 23A), 
Jordan Ellenberg, University of Wisconsin, and Michael 
Larsen, Indiana University.

Commutative Algebra and Its Interactions with Alge-
braic Geometry (Code: SS 2A), Claudia Polini, University 
of Notre Dame, Alberto Corso, University of Kentucky, 
and Bernd Ulrich, Purdue University.

Complex Analysis and Dynamical Systems (Code: SS 
15A), Laura DeMarco, University of Illinois at Chicago, 
and Jeffrey Diller, University of Notre Dame.

Computability and Its Applications (Code: SS 11A), Peter 
Cholak, Peter Gerdes, and Karen Lange, University of 
Notre Dame.

Computation, Analysis, Modeling in PDE and their Ap-
plications (Code: SS 17A), Bei Hu and Yongtao Zhang, 
University of Notre Dame.

Computational Electromagnetics and Acoustics (Code: 
SS 18A), David Peter Nicholls, University of Illinois at 
Chicago.

Differential Geometry and its Applications (Code: SS 
16A), Jianguo Cao and Brian Smyth, University of Notre 
Dame.

Geometry and Lie Theory (Code: SS 10A), John Caine 
and Samuel Evens, University of Notre Dame.

Graphs and Hypergraphs (Code: SS 19A), David Galvin, 
University of Notre Dame, and Hemanshu Kaul, Illinois 
Institute of Technology.

Groups, Representations, and Characters (Code: SS 4A), 
James P. Cossey, University of Akron, and Mark Lewis, 
Kent State University.

Hilbert Functions in Commutative Algebra and Alge-
braic Combinatorics (Code: SS 3A), Fabrizio Zanello, Michi-
gan Technological University, Juan Migliore, University 
of Notre Dame, and Uwe Nagel, University of Kentucky.

Interdisciplinary Session on Deterministic and Stochastic 
Partial Differential Equations (Code: SS 5A), Nathan Glatt-
Holtz, Indiana University, and Vlad Vicol, University of 
Southern California.

Mathematical Modeling and Computation with Applica-
tions in Biology (Code: SS 22A), Mark Alber and Zhiliang 
Xu, University of Notre Dame.

Nonlinear Evolution Equations (Code: SS 7A), Alex 
Himonas and Gerard Misiolek, University of Notre Dame.

Number Theory and Physics (Code: SS 8A), Adrian 
Clingher, University of Missouri St. Louis, Charles Doran, 
University of Alberta, Shabnam N. Kadir, Wilhelm Leibniz 
Universitat, and Rolf Schimmrigk, Indiana University.

Numerical Algebraic Geometry (Code: SS 13A), Daniel J. 
Bates, Colorado State University, Jonathan D. Hauenstein, 

Texas A&M University, Andrew J. Sommese, University of 
Notre Dame, and Charles W. Wampler, General Motors.

Quasigroups, Loops, and Nonassociative Division Al-
gebras (Code: SS 6A), Clifton E. Ealy, Western Michigan 
University, Stephen Gagola, University of Arizona, Julia 
Knight, University of Notre Dame, J. D. Phillips, Northern 
Michigan University, and Petr Vojtechovsky, University 
of Denver.

Rigidity (Code: SS 24A), David Fisher, Indiana Univer-
sity, and Ralf Spatzier, University of Michigan.

Singularities in Algebraic Geometry (Code: SS 1A), Nero 
Budur, University of Notre Dame, and Lawrence Ein, Uni-
versity of Illinois at Chicago.

The Geometry of Submanifolds (Code: SS 21A), Yun 
Myung Oh, Andrews University, Mihaela Vajiac, Chap-
man University, and Ivko Dimitric, Pennsylvania State 
University.

Topology, Geometry and Physics (Code: SS 14A), Ralph 
Kaufmann, Purdue University, and Stephan Stolz, Univer-
sity of Notre Dame.

Undergraduate Mathematics Education: A Vision for the 
21st Century (Code: SS 12A), Steven Broad, St. Mary’s Col-
lege, Nahid Erfan and Alex Himonas, University of Notre 
Dame, and Morteza Shafii-Mousavi, Indiana University 
South Bend.

Richmond, Virginia
University of Richmond

November 6–7, 2010
Saturday – Sunday

Meeting #1065
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: September 2010
Program first available on AMS website: September 23, 

2010
Program issue of electronic Notices: November 2010
Issue of Abstracts: Volume 31, Issue 4

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: July 27, 2010
For abstracts: September 14, 2010

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

Invited Addresses
Matthew H. Baker, Georgia Institute of Technology, 

Preperiodic points and unlikely intersections.
Michael J. Field, University of Houston, Title to be an-

nounced.
Sharon R. Lubkin, North Carolina State University, 

Model perspectives on self-organizing tissues.
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Stefan Richter, University of Tennessee, Knoxville, Title 
to be announced.

Special Sessions
Applications of Non-Archimedean Geometry (Code: SS 

6A), Matthew H. Baker, Georgia Institute of Technology, 
and Xinyi Yuan, Harvard University.

Codes and Designs (Code: SS 13A), James A. Davis, 
University of Richmond, and Qing Xiang, University of 
Delaware.

Computational and Applied Mathematics (Code: SS 11A), 
Ludwig Kohaupt, Beuth University, and Mohammad Sid-
dique, Fayetteville State University.

Convexity and Combinatorics (Code: SS 9A), Valeriu 
Soltan and James F. Lawrence, George Mason University.

Differential Equations and Applications to Physics and 
Biology (Code: SS 8A), Junping Shi, College of William and 
Mary, and Zhifu Xie, Virginia State University.

Geometry of Banach Spaces and Connections with Other 
Areas (Code: SS 12A), Frank Sanacory, College at Old 
Westbury, and Kevin Beanland, Virginia Commonwealth 
University.

History of Mathematics: A Transnational Discourse 
(Code: SS 14A), Della Fenster, University of Richmond, 
and Frédéric Brechenmacher, University of Lille-North 
of France-Université d’Artois.

Kac-Moody Algebras, Vertex (Operator) Algebras, and 
Applications (Code: SS 7A), William J. Cook, Appalachian 
State University, and Kailash C. Misra, North Carolina 
State University.

Mathematical Models in Biology and Medicine (Code: SS 
10A), Lester Caudill, University of Richmond.

Mathematics and the Arts (Code: SS 5A), Michael J. 
Field, University of Houston, Gary R. Greenfield, Univer-
sity of Richmond, and Reza Sarhangi, Towson University.

Minimum Rank Problems (Code: SS 3A), Lon H. Mitch-
ell, Virginia Commonwealth University, and Sivaram K. 
Narayan, Central Michigan University.

Numerical Methods for Solving Partial Differential Equa-
tions in Practice (Code: SS 15A), Kathryn Trapp, University 
of Richmond, and Katie Gurski, Howard University.

Operator Theory (Code: SS 2A), Stefan Richter, Uni-
versity of Tennessee, and William T. Ross, University of 
Richmond.

Statistical Properties of Dynamical Systems (Code: SS 
4A), Michael J. Field and Matthew J. Nicol, University of 
Houston.

Topics in Graph Theory (Code: SS 1A), Daniel W. Cran-
ston, Virginia Commonwealth University, and Gexin Yu, 
College of William & Mary.

Pucón, Chile
December 15–18, 2010
Wednesday – Saturday

Meeting #1066
First Joint International Meeting between the AMS and 
the Sociedad de Matematica de Chile will be held at the 
Universidad de la Frontera in Pucón, an attractive venue 
in southern Chile, from Wednesday, December 15, to 
Saturday, December 18, 2010. Please watch the website 
maintained by the local organizers for the most up-to-date 
information at http://ams2010.somachi.cl/.

Associate secretary: Steven H. Weintraub
Announcement issue of Notices: August 2010
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: 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/
internmtgs.html.

AMS Invited Addresses
Ricardo Baeza, Universidad de Talca, Chile, p-cohomo-

logical dimension of fields of characteristic p.
Igor Dolgachev, University of Michigan, Cremona 

groups and their subgroups.
Andres Navas, Universidad de Santiago de Chile, 

Probabilistic, dynamical and topological aspects of order-
able groups.

Rodolfo Rodriguez, Universidad de Concepcion, Nu-
merical solution of time-domain electromagnetic problems 
arising from some metallurgical processes.

Gunther Uhlmann, University of Washington, Inside-
out: Inverse problems.

S. R. Srinivasa Varadhan, New York University, Large 
deviations.

AMS Special Sessions
Algebra and Model Theory, Thomas Scanlon, University 

of California, Berkeley, Xavier Vidaux, Universidad de 
Concepcion, Charles Steinhorn, Vassar College, and Alf 
Onshuus, Universidad de los Andes, Columbia.

Algebraic Modeling of Knotted Objects, Vaughan F. R. 
Jones, University of California, Berkeley, Jesús Juyumaya, 
Universidad de ValparaÌso, Louis H. Kauffman, University 
of Illinois at Chicago, and Sofia Lambropoulou, National 
Technical University of Athens.

Applications of Differential and Difference Equations 
in Biology and Ecology, J. Robert Buchanan, Millersville 
University, Fernando Córdova, Universidad Católica de 
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Maule, and Jorge Velasco Hernandez, Institute Nacional 
de Petroleo.

Arithmetic of Quadratic Forms and Integral Lattices, 
Maria Ines Icaza, Universidad de Talca, Chile, Wai Kiu 
Chan, Wesleyan University, and Ricardo Baeza, Universi-
dad de Talca, Chile.

Automorphic Forms and Dirichlet Series, Yves Martin, 
Universidad de Chile, Chile, and Solomon Friedberg, 
Boston College.

Complex Algebraic Geometry, Giancarlo Urzua and 
Eduardo Cattani, University of Massachusetts.

Foliations and Dynamics, Andrés Navas, Universidad 
de Santiago de Chile, and Steve Hurder, University of Il-
linois at Chicago.

Group Actions: Probability and Dynamics, Andrés 
Navas, Universidad de Santiago de Chile, and Rostislav 
Grigorchuk, University of Texas.

Inverse Problems and PDE Control, Matias Courdurier, 
Pontificia Universidad Católica de Chile, Axel Osses, 
Universidad de Chile, and Gunther Uhlmann, University 
of Washington.

Non-Associative Algebras, Alicia Labra, Universidad 
de Chile, and Kevin McCrimmon, University of Virginia.

Probability and Mathematical Physics, Hui-Hsiung Kuo, 
Louisiana State University, and Rolando Rebolledo, Pon-
tificia Universidad Católica de Chile.

Representation Theory, Jorge Soto Andrade, Universi-
dad de Chile, and Philip Kutzko, University of Iowa.

Spectral Theory and Mathematical Physics, Bruno 
Nachtergaele, University of California, Davis, and Rafael 
Tiedra, Pontificia Universidad Católica de Chile.

Abstracts Submission
The first deadline for abstracts was June 4, 2010 (for those 
interested in an early response), and the second deadline 
is September 10, 2010. Talks are invited in any area of the 
mathematical sciences falling under the heading of one 
of the special sessions already listed, with acceptance at 
the discretion of the organizers. Please note that special 
sessions have limited time slots. 

To submit an abstract please download the template 
found at ams2010@somachi.cl, and follow the instruc-
tions to email it back by the deadline, indicating the special 
session of your interest.

Conference Location 
All scientific sessions and events will take place at the Uni-
versidad de la Frontera in Pucón, in southern Chile, from 
Wednesday, December 15 to Saturday, December 18, 2010.

Local Information/Travel 
Pucón is one of the most important tourist attractions 
of southern Chile. This destination is located some 760 
km (475 miles) south of Santiago. The town is in a region 
highly attractive for its luxurious vegetation, large val-
leys, forests, lakes, rivers, waterfalls, thermal centers,
volcanoes, and national parks, all of which invite the visi-
tor to revive the experience and history of both the native 
villages and the Spanish Conquest. 

Currency Exchange
There are many ATMs (Redbanc network) in Chile, includ-
ing Pucón. You can also exchange money in banks or at 
Casas de Cambio (currency exchange offices). Banks are 
open from 9:00 a.m. to 2:00 p.m., Monday through Fri-
day; Casas de Cambio are usually open from 9:30 a.m. to 
6:00 p.m. The government does not regulate the market 
of foreign currency in Chile, and therefore the exchange 
rate fluctuates. The current exchange rate is about 520 
(Chilean pesos) for US$1.  

Travel 
Upon arrival in Santiago Airport, United States, Australian, 
Canadan and Mexican citizens must pay a reciprocity 
tax before proceeding to immigration control; for U.S. 
citizens this tax is US$131. Credit cards are accepted; 
this tax payment is valid for repeated entries into Chile 
until your passport expires. Visitors to Chile from the U.S. 
do not need a visa. For more information see http://
www.chile-usa.org/visasgral.htm. Citizens of other 
countries should contact the Chilean Consulate closest 
to their place of residence (http://chile-usa.org/
consular.htm).

The following products should not be brought into 
Chile as a fine will be charged: milk products, meat, fresh 
fruit and vegetables, nuts and dried fruits, plants and 
seeds. Bringing these products into Chile is seen as a very 
serious offense, so please make sure you eat or dispose 
of these products before arriving at the airport. For more 
information please see www.aeropuertosantiago.cl. 
(Click on the British flag icon in the upper right corner to 
view this information in English.) 

Most people will be immediately continuing their flight 
to Temuco airport. Pucón is about 100 km away; buses, 
taxis and shuttle vans run often between both cities. 

The meeting organization will offer shuttle vans travel-
ling from Temuco airport to Pucón, about 100 km away, 
and from Pucón to Temuco airport, on dates and times to 
be announced. Participants should indicate their interest 
during registration. 

For additional information on Pucón, such as weather 
and electricity, please see below. 

Accommodations
The official hotel for the conference is the Gran Hotel 
Pucón. This is a 4-star hotel, surrounded by imposing 
natural beauty and the Villarrica volcano. It is located at 
the shores of Villarrica Lake. The rooms are equipped with 
cable TV, fridge bar, telephone with direct national and 
international dialing, ambience music, safety box, and all 
the necessary comforts. The common areas provide free 
access to Wi-Fi. Rates (per room, per night) are US$130/
single and US$100/double for Superior or Standard room.

Reservations can be made in the near future via the 
conference website.

For a list of other accommodations visit www.
welcomechile.com/pucon/hotels.html.
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Registration 
General registration includes conference documents, 
opening reception and tea/coffee breaks. The general
registration fee for AMS or SOMACHI members is US$120, 
for non-AMS-SOMACHI members the fee is US$180, and 
student registration is US$60. 

Additional information about registration procedures 
will be available soon at conference website.

Opening Reception and Conference Banquet
A reception will take place after the opening ceremony, on 
Wednesday evening, December 15; all registered partici-
pants are invited. The conference banquet will be held on 
Friday evening, December 17 (optional, US$40). Additional 
information will be announced on the conference website.

Weather
In December the average maximum daytime temperature 
at Pucon Airport is a comfortable 22°C (71°F). On average 
96 mm (3.8 inches) of rainfall is expected at Pucon Airport 
during December, with rain generally falling on just 4 days 
of the month. There are usually 11 hours of bright sun-
shine each day, which represents 74% of daylight hours.

New Orleans, 
Louisiana
New Orleans Marriott and Sheraton New 
Orleans Hotel

January 6–9, 2011
Thursday – Sunday

Meeting #1067
Joint Mathematics Meetings, including the 117th Annual 
Meeting of the AMS, 94th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association for Symbolic Logic (ASL), 
with sessions contributed by the Society for Industrial and 
Applied Mathematics (SIAM).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: October 2010
Program first available on AMS website: November 1, 2010
Program issue of electronic Notices: January 2011
Issue of Abstracts: Volume 32, Issue 1

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Ses-

sions: July 28, 2010
For abstracts: September 22, 2010

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

Joint Invited Addresses
Kannan Soundararajan, Stanford University, To be an-

nounced (AMS-MAA Invited Address).
Chuu-Lian Terng, University of California Irvine, Title 

to be announced (AMS-MAA Invited Address).

AMS Invited Addresses
Denis Auroux, University of California Berkeley, Title 

to be announced.
Andrea L. Bertozzi, University of California Los Ange-

les, Title to be announced.
Alexander Lubotzky, The Hebrew University of Jeru-

salem, Expander graphs in pure and applied mathematics, 
(AMS Colloquium Lectures).

George Papanicolaou, Stanford University, Title to be 
announced (AMS Josiah Willard Gibbs Lecture).

Scott Sheffield, Massachusetts Institute of Technology, 
Title to be announced.

Tatiana Toro, University of Washington, Title to be 
announced.

Akshay Venkatesh, Stanford University, Title to be 
announced.

AMS Special Sessions
Some sessions are cosponsored with other organiza-

tions. These are noted within the parenthesis at the end 
of each listing, where applicable.

Analysis of Reaction-Diffusion Models (Code: SS 31A), 
Junping Shi, College of William and Mary, and Xuefeng 
Wang, Tulane University.

Analytic and Geometric Methods in Representation 
Theory (Code: SS 38A), Leticia Barchini, Oklahoma State 
University, and Hongyu He, Louisiana State University.

Applications of Stochastic Processes in Neuroscience 
(Code: SS 21A), Peter Thomas, Case Western Reserve Uni-
versity, Kreso Josic, University of Houston, and Carson C. 
Chow, Institutes of Health (AMS-SIAM).

Applied Optimization and Douglas-Rachford Splitting 
Methods for Convex Programming (Code: SS 15A), Ram U. 
Verma, Seminole State College of Florida.

Asymptotic Methods in Analysis with Applications (Code: 
SS 10A), Diego Dominici, State University of New York at 
New Paltz, and Peter A. McCoy, U.S. Naval Academy.

Boundary Control and Moving Interface in Coupled 
Systems of Partial Differential Equations (Code: SS 53A), 
Lorena Bociu, University of Nebraska-Lincoln, and Jean-
Paul Zolesio, CNRS-INLN and INRIA, Sophia Antipolis, 
France.

Centers for Teaching/Education/Outreach in Depart-
ments of Mathematics (Code: SS 14A), Michael E. Mays, 
West Virginia University (AMS-MAA).

Combinatorial Algebraic Geometry (Code: SS 42A), 
Frank Sottile, Texas A&M University, and Alexander T. 
Yong, University of Illinois, Urbana-Champaign.

Completely Integrable Systems, Random Matrices, and 
the Bispectral Problem (Code: SS 28A), Bojko Bakalov, 
North Carolina State University, Michael Gekhtman, 
University of Notre Dame, Plamen Iliev, Georgia Institute 

NOTE!

New Dates
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of Technology, and Milen T. Yakimov, Louisiana State 
University.

Computational Algebraic and Analytic Geometry for 
Low-Dimensional Varieties (Code: SS 47A), Mika K. Sep-
pala, Florida State University, Tanush Shaskas, Oakland 
University, and Emil Volcheck, National Security Agency.

Continued Fractions (Code: SS 40A), James G. McLaugh-
lin, West Chester University, and Nancy J. Wyshinski, 
Trinity College.

Control and Inverse Problems for Partial Differential 
Equations (Code: SS 33A), Ana-Maria Croicu and Michele 
L. Joyner, Kennesaw State University.

Difference Equations and Applications (Code: SS 6A), 
Michael A. Radin, Rochester Institute of Technology.

Dirac Operators (Code: SS 61A), Craig A. Nolder, Florida 
State University, and John Ryan, University of Arkansas.

Expander Graphs in Pure and Applied Mathematics 
(Code: SS 66A), Alireza Salehi Golsefidy, Princeton Uni-
versity, and Alexander Lubotzky, Hebrew University of 
Jerusalem.

Formal Mathematics for Mathematicians: Developing 
Large Repositories of Advanced Mathematics (Code: SS 
12A), Krystyna M. Kuperberg, Auburn University, and 
Andrzej Trybulec, Artur Kornilowicz, and Adam Nau-
mowicz, University of Bialystok.

Geometric Group Theory (Code: SS 46A), Joshua B. 
Barnard, University of South Alabama, and Pallavi Dani, 
Louisiana State University.

Global Dynamics of Discrete Dynamical Systems in the 
Plane with Applications (Code: SS 56A), M. R. S. Kulenovic 
and Orlando Merino, University of Rhode Island.

Groups, Geometry, and Applications (Code: SS 7A), De-
laram Kahrobaei, City University of New York.

Harmonic Analysis and Partial Differential Equations 
(Code: SS 65A), Svitlana Mayboroda, Purdue University, 
and Tatiana Toro, University of Washington.

History of Mathematics (Code: SS 37A), Sloan E. De-
speaux, Western Carolina University, Craig G. Fraser, 
University of Toronto, and Deborah Kent, Hillsdale Col-
lege (AMS-MAA).

Hopf Algebras and Their Representations (Code: SS 4A), 
M. Susan Montgomery, University of Southern California, 
Siu-Hung Ng, Iowa State University, and Sarah J. Wither-
spoon, Texas A&M University (AMS-AWM).

Integral Geometry: Analysis and Applications (Code: 
SS 20A), Gaik Ambartsoumian, University of Texas, 
Arlington, Gestur Olafsson, Louisiana State University, 
Eric Todd Quinto, Tufts University, and Boris S. Rubin, 
Louisiana State University.

Interactions of Inverse Problems, Signal Processing, 
and Imaging (Code: SS 54A), Zuhair Nashed, University 
of Central Florida.

Knot Theory (Code: SS 63A), Tim D. Cochran and Shel-
ley Harvey, Rice University.

Knots, Links, 3-Manifolds, and Physics (Code: SS 44A), 
Robert Kusner, University of Massachusetts, Amherst, and 
Rafal Komendarczyk, Tulane University.

Lie Algebras, Algebraic Groups, and Related Topics 
(Code: SS 23A), Audrey L. Malagon and Julie C. Beier, 

Mercer University, and Daniel K. Nakano, University of 
Georgia.

Local Commutative Algebra (Code: SS 5A), Paul C. Rob-
erts and Anurag K. Singh, University of Utah, and Sandra 
M. Spiroff, University of Mississippi.

Logic and Analysis (Code: SS 36A), Jeremy Avigad, 
Carnegie Mellon University, Ulrich W. Kohlenbach, Tech-
nische Universität Darmstadt, and Henry Towsner, Uni-
versity of California Los Angeles (AMS-ASL).

Mathematical Modeling in Environmental Economics 
(Code: SS 49A), Natali Hritonenko, Prairie View A&M Uni-
versity, and Yuri Yatsenko, Houston Baptist University.

Mathematical Techniques in Musical Analysis (Code: 
SS 19A), Robert W. Peck, Louisiana State University, and 
Thomas M. Fiore, University of Michigan at Dearborn.

Mathematics Related to Feynman Diagrams (Code: SS 
25A), Victor H. Moll, Tulane University, and Olivier Espi-
nosa, Universidad Santa Maria, Valparaiso.

Mathematics and Education Reform (Code: SS 39A), Wil-
liam H. Barker, Bowdoin College, William G. McCallum, 
University of Arizona, and Bonnie S. Saunders, University 
of Illinois at Chicago (AMS-MAA-MER).

Mathematics of Computation: Algebra and Number 
Theory (Code: SS 11A), Gregor Kemper, Technische 
Universität München, Michael J. Mossinghoff, Davidson 
College, and Igor E. Shparlinski, Macquarie University 
(AMS-SIAM).

Mathematics of Computation: Differential Equations, 
Linear Algebra, and Applications (Code: SS 52A), Susanne 
C. Brenner, Louisiana State University, and Chi-Wang Shu, 
Brown University (AMS-SIAM).

Measures of Entanglement of Macromolecules and Their 
Applications (Code: SS 57A), Isabel K. Darcy, University of 
Iowa, Kenneth C. Millett, University of California, Santa 
Barbara, Eric J. Rawdon, University of St. Thomas, and 
Mariel Vazquez, San Francisco State University.

Multivariable Operator Theory (Code: SS 13A), Ronald 
G. Douglas, Texas A&M University, and Gelu F. Popescu, 
University of Texas at San Antonio.

New Topics in Graph Theory (Code: SS 9A), Ralucca 
Gera, Naval Postgraduate School, and Eunjeong Yi, Texas 
A&M University at Galveston.

New Trends in Theory and Applications of Evolution 
Equations (Code: SS 34A), Guoping Zhang and Gaston 
N’Guerekata, Morgan State University, Wen-Xie Ma, Uni-
versity of South Florida, and Yi Li, University of Iowa.

Noncommutative Harmonic Analysis and Dynamic 
Systems (Code: SS 41A), Tao Mei, University of Illinois, 
Urbana-Champaign, and Alan D. Wiggins, University of 
Michigan at Dearborn.

Nonlinear Evolution Equations, Analysis, and Geometry 
(Code: SS 43A), Ralph Saxton, University of New Orleans, 
and Feride Tiglay, Ecole Polytechnique Federale de Lau-
sanne.

Nonlinear Waves and Integrable Systems (Code: SS 55A), 
Gino Biondini, State University of New York at Buffalo, 
and Barbara Prinari, University of Colorado at Colorado 
Springs.
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Quadratic Forms in Algebra and Geometry (Code: SS 
16A), Jorge F. Morales, Louisiana State University, and 
Anne Queguiner-Mathieu, Université de Paris 13.

Research in Mathematics by Undergraduates and 
Students in Post-Baccalaureate Programs (Code: SS 22A), 
Darren A. Narayan, Bernard Brooks, and Jobby Jacob, 
Rochester Institute of Technology, and Jacqueline A. Jen-
sen, Sam Houston State University (AMS-SIAM).

Self-Organization in Human, Biological, and Artificial 
Systems (Code: SS 64A), Andrea L. Bertozzi, University of 
California Los Angeles.

Set-Valued Optimization and Variational Problems 
(Code: SS 62A), Akhtar A. Khan, Rochester Institute of 
Technology, and Miguel Sama, Universidad Nacional de 
Educacion a Distancia, Madrid.

Stochastic Analysis and Mathematical Physics: A Ses-
sion in Honor of the 80th Birthday of Len Gross (Code: 
SS 18A), Bruce K. Driver, University of California at San 
Diego, Maria Gordina, University of Connecticut, and 
Todd Kemp, Massachusetts Institute of Technology and 
University of California at San Diego.

Stochastic Analysis and Random Phenomena (Code: SS 
29A), Ambar N. Sengupta and P. Sundar, Louisiana State 
University.

Stochastic, Fractional, and Hybrid Dynamic Systems 
with Applications (Code: SS 17A), A. S. Vatsala, University 
of Louisiana at Lafayette, and G. S. Ladde, University of 
South Florida.

Structure Theory for Matroids and Graphs (Code: SS 
45A), Bogdan Oporowski and James G. Oxley, Louisiana 
State University.

Structured Models in Ecology, Evolution, and Epidemiol-
ogy (Code: SS 50A), Linda J. S. Allen and Lih-Ing W. Roeger, 
Texas Tech University.

Structured Models in Ecology, Evolution, and Epidemiol-
ogy: Periodicity, Extinction, and Chaos (Code: SS 59A), Linda 
J. S. Allen and Lih-Ing W. Roeger, Texas Tech University.

Theory and Application of Stochastic Differential Equa-
tions and Stochastic Partial Differential Equations (Code: 
SS 27A), Armando Arciniega, University of Texas at San 
Antonio, Edward J. Allen, Texas Tech University, Siv-
apragasam Sathananthan, Tennessee State University, 
and Mahmoud Anabtawi, American University of Sharjah.

Time Scales: Theory and Applications (Code: SS 8A), 
Billy Jackson, University of Northern Colorado, and Joan 
Hoffacker, Clemson University.

Transseries and Ordered Exponential Fields (Code: SS 
32A), Gerald A. Edgar and Ovidiu Costin, The Ohio State 
University, and Lou P. van den Dries, University of Illinois, 
Urbana-Champaign.

Wavelets, Tilings, and Iterated Function Systems (Code: 
SS 26A), Palle E. Jorgensen, University of Iowa, David 
R. Larson, Texas A&M University, and Gestur Olafsson, 
Louisiana State University.

The Mathematics of Modeling Multiscale Heterogeneous 
Media (Code: SS 51A), Robert P. Lipton and Tadele A. 
Mengesha, Louisiana State University.

von Neumann Algebras (Code: SS 48A), Richard D. 
Burstein, Vanderbilt University, and Remus Nicoara, 
University of Tennessee, Knoxville.

Statesboro, Georgia
Georgia Southern University

March 12–13, 2011
Saturday – Sunday

Meeting #1068
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: January 2011
Program first available on AMS website: January 27, 2011
Program issue of electronic Notices: March 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: August 12, 2010
For consideration of contributed papers in Special Ses-

sions: November 23, 2010
For abstracts: January 20, 2011

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

Invited Addresses
Jason A. Behrstock, Lehman College (CUNY), Title to 

be announced.
Gordana Matic, University of Georgia, Title to be an-

nounced.
Jeremy T. Tyson, University of Illinois at Urbana-

Champaign, Title to be announced.
Brett D. Wick, Georgia Institute of Technology, Title to 

be announced.

Special Sessions
Advances in Biomedical Mathematics (Code: SS 4A), 

Yangbo Ye, University of Iowa, and Jiehua Zhu, Georgia 
Southern University.

Applied Combinatorics (Code: SS 2A), Hua Wang, 
Georgia Southern University, Miklos Bona, University of 
Florida, and Laszlo Szekely, University of South Carolina.

Fractals and Tilings (Code: SS 3A), Ka-Sing Lau, The 
Chinese University of Hong Kong, Sze-Man Ngai, Georgia 
Southern University, and Yang Wang, Michigan State 
University.

Geometric Group Theory (Code: SS 7A), Xiaodong Xie, 
Georgia Southern University, Jason A. Behrstock, Lehman 
College, CUNY, and Denis Osin, Vanderbilt University.

Harmonic Analysis and Applications (Code: SS 5A), Dmi-
triy Bilyk, University of South Carolina, Laura De Carli, 
Florida International University, Alex Stokolos, Georgia 
Southern University, and Brett Wick, Georgia Institute of 
Technology.

Harmonic Analysis and Partial Differential Equations 
(Code: SS 1A), Paul A. Hagelstein, Baylor University, Al-
exander Stokolos, Georgia Southern University, Xiaoyi 
Zhang, IAS Princeton and University of Iowa, and Shijun 
Zheng, Georgia Southern University.
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Homological Methods in Commutative Algebra (Code: 
SS 6A), Alina C. Iacob, Georgia Southern University, and 
Adela N. Vraciu, University of South Carolina.

Iowa City, Iowa
University of Iowa

March 18–20, 2011
Friday – Sunday

Meeting #1069
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: January 2011
Program first available on AMS website: February 5, 2011
Program issue of electronic Notices: March 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: August 18, 2010
For consideration of contributed papers in Special Ses-

sions: November 30, 2010
For abstracts: January 25, 2011

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

Invited Addresses
Mihai Ciucu, Indiana University, Title to be announced.
David Damanik, Rice University, Title to be announced.
Kevin Ford, University of Illinois Urbana-Champaign, 

Title to be announced.
Chiu-Chu Liu, Columbia University, Title to be an-

nounced.

Special Sessions
Analytic Number Theory (Code: SS 5A), Yangbo Ye, 

University of Iowa.
Commutative Ring Theory (Code: SS 6A), Daniel D. 

Anderson, University of Iowa, and David F. Anderson, 
University of Tennessee Knoxville.

Global and P-adic Representation Theory (Code: SS 
3A), Muthukrishnan Krishnamurthy, Philip Kutzco, and 
Yangbo Ye, University of Iowa.

Modelling, Analysis and Simulation in Contact Mechanics 
(Code: SS 1A), Weimin Han, University of Iowa, and Mircea 
Sofonea, University of Perpignan.

Recent Developments in Nonlinear Evolution Equations 
(Code: SS 4A), Yinbin Deng, Central China Normal Univer-
sity, Yong Yu and Yi Li, University of Iowa, and Shuangjie 
Peng, Central China Normal University.

Representations of Algebras (Code: SS 2A), Frauke Ble-
her, University of Iowa, and Calin Chindris, University of 
Missouri.

Worcester, 
Massachusetts
College of the Holy Cross

April 9–10, 2011
Saturday – Sunday

Meeting #1070
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: February 2011
Program first available on AMS website: March 10, 2011
Program issue of electronic Notices: April 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: September 9, 2010
For consideration of contributed papers in Special Ses-

sions: December 21, 2010
For abstracts: February 15, 2011

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

Invited Addresses
Vitaly Bergelson, Ohio State University, Title to be an-

nounced.
Kenneth M. Golden, University of Utah, Title to be an-

nounced.
Walter D. Neumann, Columbia University, Title to be 

announced.
Natasa Sesum, University of Pennsylvania, Title to be 

announced.

Las Vegas, Nevada
University of Nevada

April 30 – May 1, 2011
Saturday – Sunday

Meeting #1071
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: February 2011
Program first available on AMS website: March 17, 2011
Program issue of electronic Notices: April 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: September 30, 2010
For consideration of contributed papers in Special Ses-

sions: January 1, 2011
For abstracts: March 8, 2011
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The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Elizabeth Allman, University of Alaska, Title to be an-

nounced.
Danny Calegari, University of California Santa Barbara, 

Title to be announced.
Hector Ceniceros, Stanford University, Title to be an-

nounced.
Tai-Ping Liu, Stanford University, Title to be announced.

Special Sessions
Advances in Modeling, Numerical Analysis and Compu-

tations of Fluid Flow Problems (Code: SS 2A), Monika Neda, 
University of Nevada Las Vegas.

Geometric PDEs (Code: SS 1A), Matthew Gursky, Notre 
Dame University, and Emmanuel Hebey, Université de 
Cergy-Pontoise.

Multilevel Mesh Adaptation and Beyond: Computational 
Methods for Solving Complex Systems (Code: SS 4A), Peng-
tao Sun, University of Nevada Las Vegas, and Long Chen, 
University of California Irvine.

Recent Advances in Finite Element Methods (Code: SS 
3A), Jichun Li, University of Nevada Las Vegas.

Ithaca, New York
Cornell University

September 10–11, 2011
Saturday – Sunday

Meeting #1072
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2011
Program first available on AMS website: July 28, 2011
Program issue of electronic Notices: September 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: February 10, 2011
For consideration of contributed papers in Special Ses-

sions: May 24, 2011
For abstracts: July 19, 2011

Winston-Salem, 
North Carolina
Wake Forest University

September 24–25, 2011
Saturday – Sunday

Meeting #1073
Southeastern Section
Associate secretary: Matthew Miller
Announcement issue of Notices: June 2011
Program first available on AMS website: August 11, 2011
Program issue of electronic Notices: September 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: February 24, 2011
For consideration of contributed papers in Special Ses-

sions: June 7, 2011
For abstracts: August 2, 2011

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

Invited Addresses
Benjamin B. Brubaker, Massachusetts Institute of 

Technology, Title to be announced.
Shelly Harvey, Rice University, Title to be announced.
Allen Knutson, Cornell University, Title to be an-

nounced.
Seth M. Sullivant, North Carolina State University, Title 

to be announced.

Lincoln, Nebraska
University of Nebraska-Lincoln

October 14–16, 2011
Friday – Sunday

Meeting #1074
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: August 2011
Program first available on AMS website: September 1, 2011
Program issue of electronic Notices: October 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: March 14, 2011
For consideration of contributed papers in Special Ses-

sions: June 28, 2011
For abstracts: August 23, 2011
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The scientific information listed below may be dated. 
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Lewis Bowen, Texas A & M University, Title to be an-

nounced.
Emmanuel Candes, Stanford University, Title to be an-

nounced (Erdős Memorial Lecture).
Alina Cojocaru, University of Illinois at Chicago, Title 

to be announced.
Michael Zieve, University of Michigan, Title to be an-

nounced.

Salt Lake City, Utah
University of Utah

October 22–23, 2011
Saturday – Sunday

Meeting #1075
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2011
Program first available on AMS website: September 8, 2011
Program issue of electronic Notices: October 2011
Issue of Abstracts: To be announced

Deadlines
For organizers: March 22, 2011
For consideration of contributed papers in Special Ses-

sions: July 5, 2011
For abstracts: August 30, 2011

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

Invited Addresses
Graeme Milton, University of Utah, Title to be an-

nounced.
Lei Ni, University of California San Diego, Title to be 

announced.
Igor Pak, University of California Los Angeles, Title to 

be announced.
Monica Visan, University of California Los Angeles, 

Title to be announced.

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: 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 Ses-

sions: To be announced
For abstracts: To be announced

Boston, 
Massachusetts
John B. Hynes Veterans Memorial Conven-
tion Center, Boston Marriott Hotel, and 
Boston Sheraton Hotel

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

Deadlines
For organizers: April 1, 2011
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced



AUGUST 2010  NOTICES OF THE AMS   933

Meetings & Conferences

Honolulu, Hawaii
University of Hawaii

March 3–4, 2012
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: March 2012
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: August 3, 2011
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Tampa, Florida
University of South Florida

March 10–11, 2012
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: March 2012
Issue of Abstracts: To be announced

Deadlines
For organizers: August 10, 2011
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Washington, District 
of Columbia
George Washington University

March 17–18, 2012
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: March 2012
Issue of Abstracts: To be announced

Deadlines
For organizers: August 17, 2011
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Lawrence, Kansas
University of Kansas

March 30 – April 1, 2012
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

Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

San Diego, California
San Diego Convention Center and San 
Diego Marriott Hotel and Marina

January 9–12, 2013
Wednesday – Saturday
Joint Mathematics Meetings, including the 119th Annual 
Meeting of the AMS, 96th Annual Meeting of the Math-
ematical 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 Ses-

sions: To be announced
For abstracts: To be announced

Alba Iulia, Romania
June 27–30, 2013
Thursday – Sunday
Associate secretary: Robert J. Daverman
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
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Deadlines
For organizers: To be announced
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced

Baltimore, Maryland
Baltimore Convention Center, Baltimore 
Hilton, and Marriott Inner Harbor

January 15–18, 2014
Wednesday – Saturday
Joint Mathematics Meetings, including the 120th Annual 
Meeting of the AMS, 97th Annual Meeting of the Math-
ematical 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 Ap-
plied 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: April 1, 2013
For consideration of contributed papers in Special Ses-

sions: 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 Math-
ematical 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 Ap-
plied 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 Ses-
sions: To be announced

For abstracts: To be announced

Seattle, Washington
Washington State Convention & Trade 
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 Math-
ematical 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 Ap-
plied 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 Ses-

sions: To be announced
For abstracts: To be announced

Atlanta, Georgia
Hyatt Regency Atlanta and Marriott At-
lanta Marquis

January 4–7, 2017
Wednesday – Saturday
Joint Mathematics Meetings, including the 123rd Annual 
Meeting of the AMS, 100th Annual Meeting of the Math-
ematical 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 Ap-
plied 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
For organizers: April 1, 2016
For consideration of contributed papers in Special Ses-

sions: To be announced
For abstracts: To be announced



Associate Secretaries of the AMS
Western Section: Michel L. Lapidus, Department of Math-

ematics, 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 Wisconsin-
Madison, 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 Math-
ematics, Lehigh University, Bethlehem, PA 18105-3174; e-mail: 
steve.weintraub@lehigh.edu; telephone: 610-758-3717.

Southeastern Section: Matthew Miller, Department of Math-
ematics, University of South Carolina, Columbia, SC 29208-0001, 
e-mail: miller@math.sc.edu; telephone: 803-777-3690.
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Meetings and Conferences of the AMS

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/.

Meetings:
2010
October 2–3 Syracuse, New York p. 920
October 9–10 Los Angeles, California p. 921
November 5–7 Notre Dame, Indiana p. 923
November 6–7 Richmond, Virginia p. 924
December 15–18 Pucon, Chile p. 925

2011
January 5–8 New Orleans, Louisiana p. 927
 Annual Meeting
March 12–13 Statesboro, Georgia p. 929
March 18–20 Iowa City, Iowa p. 930
April 9–10 Worcester, Massachusetts p. 931
April 30–May 1 Las Vegas, Nevada p. 931
September 10–11 Ithaca, New York p. 932
September 24–25 Winston-Salem, North
 Carolina p. 932
October 14–16 Lincoln, Nebraska p. 932
October 22–23 Salt Lake City, Utah p. 933
November 29– Port Elizabeth, Republic p. 933
 December 3  of South Africa

2012
January 4–7 Boston, Massachusetts p. 932
 Annual Meeting

March 3–4 Honolulu, Hawaii p. 933
March 10–11 Tampa, Florida p. 933
March 17–18 Washington, DC p. 933
March 30–April 1 Lawrence, Kansas p. 933

2013
January 9–12 San Diego, California p. 933
 Annual Meeting
June 27–30 Alba Iulia, Romania p. 933

2014
January 15–18 Baltimore, Maryland p. 934
 Annual Meeting
2015
January 10–13 San Antonio, Texas p. 934
 Annual Meeting
2016
January 6–9 Seattle, Washington p. 934
 Annual Meeting
2017
January 4–7 Atlanta, Georgia p. 934
 Annual Meeting

Important Information Regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to 
page 92 in the January 2010 issue of the Notices for general 
information regarding participation in AMS meetings and 
conferences.

Abstracts
Speakers should submit abstracts on the easy-to-use interac-
tive 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 simi-
larily 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.
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 FOR THCOMING… 

Special Functions
A Graduate Text

RICHARD BEALS and  RODERICK WONG

Cambridge Studies in Advanced Mathematics

$75.00: HB: 978-0-521-19797-7: 450 pp.

A Mathematical Tapestry
Demonstrating the Beautiful 

Unity of  Mathematics

PETER HILTON and JEAN PEDERSEN

Illustrated by SYLVIE DONMOYER

$99.00: HB: 978-0-521-76410-0: 320 pp.

$33.99: PB: 978-0-521-12821-6

 SECOND EDITION 

Lectures on Algebraic Cycles
SPENCER BLOCH

New Mathematical Monographs

$59.00: HB: 978-0-521-11842-2: 160 pp.

P, NP, and NP-Completeness
The Basics of  Computational Complexity

ODED GOLDREICH

This undergraduate introduction to com-
putational complexity offers a wide per-
spective on two central issues in theoretical 
computer science. The book starts with the 
relevant background in computability, in-
cluding Turing machines, search and de-
cision problems, algorithms, circuits, and 
complexity classes, and then focuses on the 
P-versus-NP Question and the theory of  
NP-completeness.
$99.00: HB: 978-0-521-19248-4: 240 pp.

$37.99: PB: 978-0-521-12254-2

 NINETEENTH EDITION 

Acta Numerica 2010
Edited by ARIEH ISERLES

Acta Numerica

$135.00: HB: 978-0-521-19284-2: 604 pp.

 SECOND EDITION 
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for Scientists and Engineers
YUE KUEN KWOK

$55.00: PB: 978-0-521-70138-9: 450 pp.

 FOUR TH EDITION 

Probability
Theory and Examples

RICK DUR RETT

Cambridge Series in Statistical and 

Probabilistic Mathematics

This book is an introduction to probabil-
ity theory covering laws of  large numbers, 
central limit theorems, random walks, mar-
tingales, Markov chains, ergodic theorems, 
and Brownian motion. It is a comprehen-
sive treatment concentrating on the results 
that are the most useful for applications. 
Its philosophy is that the best way to learn 
probability is to see it in action, so there are 
200 examples and 450 problems. 
$70.00: HB: 978-0-521-76539-8: 448 pp.

Bayesian Logical Data Analysis 
for the Physical Sciences
A Comparative Approach 

with Mathematica® Support

PHIL G REGOR Y

“All researchers and scientists who are in-
terested in the Bayesian scientifi c paradigm 
can benefi t greatly from the examples and il-
lustrations here. It is a welcome addition to 
the vast literature on Bayesian inference.”
– Sreenivasan Ravi, 

  University of  Mysore, Manasagangotri
$60.00: PB: 978-0-521-15012-5: 486 pp.

Probability on Graphs
Random Processes on Graphs and Lattices

GEOFFREY G RIMMETT

Institute of Mathematical Statistics Textbooks

$99.00: HB: 978-0-521-19798-4: 260 pp.

$36.99: PB: 978-0-521-14735-4

Permutation Patterns
Edited by 

STEVE LINTON, NIK R UŠKUC, and 

VINCENT VATTER

London Mathematical Society Lecture Note Series

$75.00: PB: 978-0-521-72834-8: 352 pp.

Geometric and Topological 
Methods for Quantum Field Theory
Edited by 

HER NAN OCAMPO, 
EDDY PARIGUAN, and 

SYLVIE PAYCHA

$125.00: HB: 978-0-521-76482-7: 434 pp.

GREAT NEW TITLES FROM CAMBRIDGE

Prices are subject to change.

http://www.cambridge.org/us/mathematics


Graduate Studies in Mathematics Series
The volumes in this GSM series are specifically designed as graduate studies texts, but 
are also suitable for recommended and/or supplemental course reading. With appeal to both 
students and professors, these texts make ideal independent study resources. The breadth 
and depth of the series’ coverage make it an ideal acquisition for all academic libraries that 
support mathematics programs.

AMERICAN MATHEMATICAL SOCIETY

NEW FROM THE GSM SERIES...
Graduate Studies
in Mathematics

Volume 115

An Introductory
Course on 
Mathematical 
Game Theory

Julio González-Díaz                 
Ignacio García-Jurado
M. Gloria Fiestras-Janeiro

American Mathematical Society
Real Sociedad Matemática Española

Graduate Studiesin Mathematics
Volume 19

Partial Differential Equations
Lawrence C. Evans

American Mathematical Society

SECOND EDITION

 An Introductory Course on 
Mathematical Game Theory
Julio González-Díaz, Universidade de Santiago de 
Compostela, Spain, Ignacio García-Jurado, Universidad 
de Coruña, Spain, and M. Gloria Fiestras-Janeiro, 
Universidade de Vigo, Spain

A substantial treatment of game theory that 
includes the subtle and often overlooked topic of 
cooperative games
Volume 115; 2010; 324 pages; Hardcover; ISBN: 978-0-8218-5151-7; 
List US$62; AMS members US$49.60; Order code GSM/115

 Advanced Modern Algebra
Second Edition
Joseph J. Rotman, University of Illinois at Urbana-
Champaign, IL

A graduate algebra text characterized by clarity 
and completeness of proofs, with new material on 
Galois theory and homological algebra.
Volume 114; 2010; 1008 pages; Hardcover; ISBN: 978-0-8218-4741-1; 
List US$99; AMS members US$79.20; Order code GSM/114

www.ams.org/bookstore

 Continuous Time Markov Processes
An Introduction
Thomas M. Liggett, University of California, Los 
Angeles, CA

General theory of Markov processes combined 
with applications to special examples, address-
ing important topics such as interacting particle 
systems
Volume 113; 2010; 271 pages; Hardcover; ISBN: 978-0-8218-4949-1; 
List US$55; AMS members US$44; Order code GSM/113

 Partial Differential Equations
Second Edition
Lawrence C. Evans, University of California, Berkeley, 
CA

The defi nitive text on partial differential 
equations, with a new chapter on nonlinear wave 
equations and a near doubling of exercises
Volume 19; 2010; 749 pages; Hardcover; ISBN: 978-0-8218-4974-3; 
List US$93; AMS members US$74.40; Order code GSM/19.R

www.ams.org/bookstore
TEXTBOOKS
FROM THE AMS

http://www.ams.org/bookstore
http://www.ams.org/bookstore
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