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Cédric Villani
was awarded the Fields Medal for his proofs of nonlinear Landau damping and convergence to equilibrium for the
Boltzmann equation.
Books Cédric Villani published with Springer
7 Optimal Transport: Old and New
7 Entropy Methods for the Boltzmann Equation
7 Optimal Transportation and Applications
Villani has also published articles in Inventiones Mathematicae, Numerische Mathematik, Mathematische Zeitschrift,
Probability and Related Fields. He is also an editor of Inventiones Mathematicae and serves on the board of the Birkhäuser
book series, Frontiers in Mathematics.

Ngô Bảo Châu
received the Fields Medal for his proof of the Fundamental Lemma in the theory of automorphic forms through the
introduction of new algebro-geometric methods.
Châu is an Editor-in-Chief for the series Grundlehren der Mathematischen Wissenschaften and has published articles in
Publications Mathématiques de L’IHÉS and Inventiones Mathematicae.

Elon Lindenstrauss
was awarded the Fields Medal for his results on measure rigidity in ergodic theory, and their applications to number theory.
Lindenstrauss has published articles in the following journals: Israel Journal of Mathematics, Journal d’ Analyse
Mathematique, Inventiones Mathematicae, Geometric and Functional Analysis, and Selecta Mathematica.

Stanislav Smirnov
was honored with the Fields Medal for the proof of conformal invariance of percolation and the planar Ising model in
statistical physics.
Smirnov has published articles in Inventiones Mathematicae, Letters in Mathematical Physics, Theoretical and
Mathematical Physics, and Probability and Related Fields.

Daniel A. Spielman
has been chosen for the Rolf Nevanlinna Prize for smoothed analysis of linear programming, algorithms for graph-based
codes and applications of graph theory to numerical computing. A second major contribution of Spielman is in the area
of coding. Spielman has published articles in Mathematical Programming.

Gauss Prize Winner
Yves Meyer
has been selected for the Gauss Prize for fundamental contributions to number theory, operator theory and harmonic
analysis, and his pivotal role in the development of wavelets and multiresolution analysis.
Meyer has published in the Lecture Notes in Mathematics series and in the Journal of Fourier Analysis and Applications.

Chern Prize Winner
Louis Nirenberg
has been selected to be the first recipient of the Chern Medal for his role in the formulation of the modern theory of
non-linear elliptic partial differential equations and for mentoring numerous students and post-docs in this area.
Nirenberg has published articles in Selecta Mathematica, Nonlinear Differential Equations and Applications published
by Birkhäuser.
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Opinion

Attributes of an Ideal
Referee
All mathematical papers must be reviewed. This is how
journals maintain quality. The editor of a journal will select a ranking mathematician in the field and solicit his/
her professional judgment of the paper in question. Such
a “judge” is commonly called a referee.
We note that the writing of a good paper is primarily the
responsibility of the author, not the referee. In particular,
it is not the task of the referee to find language errors or
to rewrite the paper. The referee is expected primarily to
check the correctness of the paper. If the referee cannot
check the details, then he/she should inform the editor
and at least communicate some impressions. A referee
should do the task promptly, or, if this is not possible,
he/she should immediately decline to review the paper.
For the refereeing of a paper in mathematics, a useful procedure is that the referee reads the abstract, the
introduction, and only the statements of theorems. After
some time has passed, if the referee thinks that the paper
is neither interesting nor significant, then he/she rejects
the paper. Otherwise, the referee reads the whole paper
as well as searches on the Internet for more information
about related and similar works (to check the novelty and
originality of the paper) and about the reputation of the
author(s). After that, the referee may provide a definitive
report including useful comments, helpful references, a
list of errata, possible suggestions, and perhaps new approaches to the results.
Some criteria that may be considered by a referee in
determining suitability of a paper for publication in a
journal are:
• Correctness
• Novelty
• General interest
• Significance
• Originality
• Organization
• Historical overview
The first three items are indeed deduced from the
fundamental precepts “Is it true?”, “Is it new?”, and “Is
it interesting?” to which, Littlewood believed, a referee
should always respond. After evaluation, the referee
should explicitly recommend one of the following:
• Acceptance
• Acceptance with minor revision
• Acceptance with major revision
• Resubmission of a revised paper
• Rejection
One way to know how to be a good referee is to know
how to be a bad referee! Many years in the academic trade
have taught me to keep my antennae well oiled in search
of these bad refereeing attributes:
• Immediately accept the papers of your friends and
immediately reject papers of people you don’t like.
NOVEMBER 2010
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• Check the references and the text of the paper to
see whether your own papers are cited approvingly. If yes,
then immediately accept the paper.
• Ask one of your students to referee the paper and
send the editor the student report.
• Immediately accept a paper if one of the (co)authors is famous, and immediately reject it if none of the
(co)authors is famous.
• Use your referee report as an excuse to promote your
own research agenda.
• Do not write your review in a timely manner. Do
your referee task as late as possible, and then do a rushed
and sloppy job.
• Ask the authors to mention your name or cite papers
of yours that are irrelevant to their paper.
• Write a letter to the authors and give them some
suggestions or comments to improve the paper. Ask them
to withdraw the paper, to add your name to the paper as
a coauthor, and then to submit it to the same or another
journal.
• Give rude and unkind comments about the authors
(especially beginning mathematicians) and their abilities.
• Keep a paper for more than six months, and then
reject it on the basis of general interest, typos, or appropriateness.
• Be vague and nonobjective when writing the referee
report.
• Pay lots of attention to small, technical faults and no
attention to the overall quality and substance of the paper.
• Promote your own work and demean the work of
others.
• Circulate to your friends and colleagues a paper that
was confidentially sent to you for review.
Nothing brings people together like shared suffering,
and refereeing is no exception.
Acknowledgment
The author would like to sincerely thank Professor R. J.
Dawson and many editors of Banach J. Math. Anal. for
their very useful comments.
—Mohammad Sal Moslehian
Ferdowsi University of Mashhad, Iran
http://www.um.ac.ir/~moslehian/
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Letters to the Editor
More on Teaching Evaluations
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Steven Zucker’s comments (Notices,
August 2010) on teaching evaluation
are interesting and provocative. In
most any job on this planet one gets
evaluated, usually in ways that are
ad hoc and off target, but educators
are among the few who are protected
enough and articulate enough to
gripe convincingly about the unfairness of it all. Though our bleating
may irritate people with other sorts
of jobs, it does make us feel better
about ourselves, and that’s a good
thing.
Let me propose one way of handling written student commentary
that is consistent with our role as
educators. Hand-written student
evaluations should be made completely public; we should post them
on the Web. I post mine, embarrassing though they can sometimes be,
because I think publication is consistent with my job as an educator.
For one thing, every student gets to
see what we ourselves see: sloppy,
misspelled, out-of-control rants set
next to thoughtful, well-reasoned,
articulate, and helpful suggestions.
In reading these, students will learn
what sort of argument is convincing
and what is not. They will also come
to appreciate the sort of hostile environment in which much math teaching has to be done and how unfair
their fellow students can be when
they are angry. And, of course, public posting gives future students fair
warning about what they are likely to
experience. Universities go to great
lengths to collect this information,
but at many places (mine included)
it is kept completely secret from
students, presumably on the patronizing theory that they will not make
good use of it. Student evaluations
are used only in personnel evaluation
and, as Zucker argues persuasively,
for this they are pretty much useless.
Before you, dear reader, take pen to
paper (as it were) to denounce the
idea of totally public student commentary, let me assure you that in
a decade of trying to sell it to my colleagues, I have convinced nobody. On
the other hand, I have gotten many
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entertaining, sometimes long-winded
but often imaginative explanations
of why we educators need to keep
this information hidden from our
students. These explanations have
themselves been a wonderful part of
my own education in how a university
works, and so I continue to advocate
for the idea any chance I get.
—Martin Scharlemann,
Mathematics Department
University of California,
Santa Barbara
mgscharl@math.ucsb.edu
http://www.math.ucsb.
edu/~mgscharl

Submitting Letters to the
Editor
The Notices invites readers
to submit letters and opinion pieces on topics related to
mathematics. Electronic submissions are preferred (noticesletters@ams.org); see the masthead for postal mail addresses.
Opinion pieces are usually one
printed page in length (about 800
words). Letters are normally less
than one page long, and shorter
letters are preferred.

Identifications
Affiliations of authors of “Letters to the Editor” are provided
for identification purposes only.
Opinions expressed in letters are
those of the authors and do not
necessarily reflect those of their
employers or, in the case of American Mathematical Society officers
or committee members, policies
of the Society. Committee reports
to the Council of the Society and
official communications of officers
of the Society, when published in
the Notices, appear in the section
of the Notices “From the AMS Secretary”.
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The Mathematics of
Animal Behavior: An
Interdisciplinary Dialogue
Shandelle M. Henson and James L. Hayward

M

athematical ecology has attracted
a vibrant community of applied
mathematicians. Collaborations with
biologists are encouraged, and a variety of nonlinear phenomena have
been modeled successfully in several laboratory
systems [7]. Examples of “hard science” conducted
with mathematical models of field populations and
ecosystems are still rather uncommon, however, in
part because appropriate data sets are hard to obtain. (By “hard science”, we mean a full integration
of mathematical models into the scientific method.
Models serve as testable hypotheses, providing
quantitative descriptions and predictions.) Lacking
examples of a rigorous connection between models
and data, many biologists remain skeptical that
mathematics is a powerful scientific tool in ecology.
Certainly the exercise of modeling is useful in
its own right—models help clarify definitions and
assumptions, illuminate key concepts, and suggest
hypotheses—but, in general, ecologists and their
students do not become immersed in the problem
of doing science with mathematics.
Ecologists of the near future will require mathematical tools. The weight of scientific opinion
is that human activity is changing our world at
a scale and pace that may lead to irreversible bifurcations in ecological and social systems within
this century. Accelerating crises associated with
climate change may stimulate increased funding in
science, technology, engineering, and mathematics,
Shandelle M. Henson is professor of mathematics at Andrews University. Her email address is henson@andrews.
edu.
James L. Hayward is research professor of biology at Andrews University. His email address is hayward@andrews.
edu.
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providing significant interdisciplinary opportunities and challenges. There is, however, a cultural
separation between mathematics and biology that
must be closed if interdisciplinary teams of applied
mathematicians and scientists are to make significant advances in understanding the dynamics and
tipping points of changing social and ecological
systems.
One of us trained as an applied mathematician
(SH) and the other as a behavioral ecologist (JH).
During eight years of collaborative effort, we have
used mathematical models to study the behavior of
marine birds and mammals. We have been pleased
to find that significant opportunities exist within
our research program for training undergraduate
and graduate students, and we hope our scientific
and educational work will help to close the gap
between mathematics and biology.

Mathematics and Biology
SH: During a postdoc at the University of Arizona,
I studied the applications of bifurcation theory to
population biology with the NSF-supported “Beetle
Team”,1 a group of mathematicians, biologists, and
statisticians who had set out to test nonlinear
theory in laboratory populations of insects. I
participated, first with intense skepticism and then
with growing surprise, in the documentation of
a wide array of nonlinear phenomena—equilibria,
cycles, bifurcations, multiple attractors, resonance,
basins of attraction, saddle influences, stable and
unstable manifolds, transient phenomena, lattice
effects, and chaos [3, 4, 6, 11, 17]. The models
worked: it was like doing physics, except in biology.
1

The original Beetle Team consisted of R. F. Costantino,
J. M. Cushing, Brian Dennis, and R. A. Desharnais. Shandelle M. Henson and A. A. King joined later.
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I became convinced that mathematical models can
describe, explain, and predict dynamics in ecology
just as they do in other branches of science. When
I arrived at Andrews University in 2001, I met field
ecologist Jim Hayward, and we began applying
dynamical systems theory to field data on animal
behavior.
JH: Early in my professional career, in 1987,
ethologist Joe Galusha asked me to join him doing
research on a large glaucous-winged gull (Larus
glaucescens) colony at Protection Island National
Wildlife Refuge in the Strait of Juan de Fuca,
Washington (Figures 1, 2). Ethology is the study
of animal behavior in the natural habitat, and
gulls are important animal models in ethology and
behavioral ecology. Since then I have spent much
of each summer on Protection Island collecting
data. Although most behavioral ecologists sample
with a view toward statistical analysis, I often
have collected long, temporally dense time series
because I wanted to understand dynamics. My
colleagues were amused; one joked, “Don’t you
know how to sample?” By the time I met Shandelle,
I had many long time series but no satisfactory
way to analyze them statistically.
SH: Jim’s colleagues may have found his methods of data collection excessive, but I was delighted.
The long time series were just right for parameterizing dynamic models. We pulled together the
interdisciplinary “Seabird Ecology Team”,2 applied
for a grant from the National Science Foundation,
and set out to try to replicate some of the laboratory
successes of the Beetle Team in the field.
JH: As a first step in our collaboration, I wanted
to model the number of glaucous-winged gulls
“loafing” on a pier adjacent to the breeding colony
(Figure 3A). Loafing in birds is a general state of
immobility involving behaviors such as sleeping,
sitting, standing, resting, preening, and defecating.
Loafing is of practical importance because it often
conflicts with human interests. Gull feces contain
landfill contaminants, erode roofing materials,
spread Salmonella, and foul buildings, boats, and
piers. Gulls often loaf on airport runways, from
which they fly up and collide with aircraft. Such
“bird strikes” result in expensive repairs and loss
of human life. An ability to predict the incidence of
loafing with a mathematical model would provide
a first step toward the amelioration of bird/human
conflicts. The first time Shandelle and I discussed
the problem, she asked me to name the most
important variables influencing the dynamics of
loafing in these gulls. I started listing everything
that I thought was important, but she cut me
off and insisted that I name only the two most
important variables. I argued vigorously against
2
James L. Hayward, Shandelle M. Henson, Joseph G.
Galusha, and J. M. Cushing: http://www.andrews.
edu/~henson/seabird/.
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Figure 1. Protection Island National Wildlife
Refuge lies at the southeast end of the Strait
of Juan de Fuca, Washington. Approximately
70 percent of the breeding seabirds in
Washington’s inland seaways nest here. The
refuge is closed to the public.

this but finally named tide height and time of day.
I didn’t think it was possible that a model based on
such limited information could describe or predict
the dynamics.
SH: In fact, the model based on these two
variables didn’t quite work, and Jim insisted that
we had to include the day of the year. We did so
and got a beautiful correspondence between model
and data [12]. One should begin with a simple
model and add complications only as necessary.
JH: We parameterized and validated the model
on historical data and then made predictions for
the next field season. We took two undergraduate
students to Protection Island, and the four of us
collected hourly data seventeen hours a day for
twenty-nine consecutive days. The correspondence
between the a priori model predictions and actual
fluctuations was remarkable [12] (Figure 3B-D).
SH: In a subsequent study [9] we tested the
portability of the loafing model. On Protection
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Figure 2. Protection Island consists of a tall
grass prairie on a high plateau bordered by
30m bluffs. The island is in the rainshadow of
the Olympic Mountains and receives little
precipitation. Violet Point, a gravel spit
extending to the southeast, contains a
breeding colony of more than 2,400 pairs of
nesting glaucous-winged gulls.

Island, the model was portable across years,
local loafing location, and phase of the breeding
cycle, explaining up to 81% of the variability in
hourly census data (R 2 = 0.81). With lower sample
sizes and more windy conditions on Appledore
Island, Maine, the same model structure (but with
different environmental variables) explained 48%
of the variability in hourly census data of herring
and great black-backed gulls (L. argentatus and L.
marinus) loafing on rooftops.
JH: An R 2 value of 0.48 may not sound very
good to a physicist or laboratory biologist, but it
is a fairly strong signal for ecological field data.
It means there are definite patterns that can be
recognized and predicted.

Differential Equation Models of Animal
Behavior
JH: Game theory, Markov chains, and individualbased models have been the most common
approaches to modeling animal behavior. In the
1970s, ODE models with “motivational” dependent
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variables were developed for the behavior of individuals in the context of control theory [10, 20].
The ODEs were not tied rigorously to data because
“motivation” is not well defined and cannot be measured, and many so-called “fixed action patterns”
are variable rather than rigidly preprogrammed
as once thought. During the last eight years our
team has reexamined ODEs as models of animal
behavior and proposed a general methodology
for the quantitative prediction of animal behavior
in field populations [15]. Our models are more
than theoretical constructs—they are scientific
hypotheses tied to and tested with actual field
data.
SH: We use compartmental ODEs in which each
compartment represents a specific behavioral state
(perhaps at a specific spatial location) and the
state variables track the numbers of individuals
in each compartment. For example, to model b
behaviors occurring in h habitats requires at most
m = bh compartments. If N = hn1 , n2 , . . . , nm iT
is the vector of numbers of animals in each
compartment, M = (fij ) is the matrix of numbers
of animals fij = fij (t, N) in compartment j that are
eligible to move to compartment i, and R = (rij )
is the matrix of per capita rates rij = rij (t, N) at
which eligible individuals move from compartment
j to compartment i, then the ODE balance equation
is
dN
= diag(RMT − R T M),
(1)
dt
where the symbols T and diag denote the matrix transpose and diagonal vector, respectively,
and where we define fii = rii = 0 for each
i ∈ {1, 2, . . . , m} [15]. The ODE for the ith compartment in model (1) is the sum of its inflow rates
minus the sum of its outflow rates. Since birth and
death processes are not included, the total population size K remains constant, and P
we can reduce
m−1
the dimension by writing nm = K − i=1 ni . Model
(1) is in general nonautonomous and nonlinear.
Application to a particular system requires specifying the functions fij = fij (t, N) and rij = rij (t, N)
by means of modeling assumptions and/or model
selection techniques.

Data Collection
JH: The use of models such as (1) as testable
hypotheses requires rigorous connection to data,
which in turn requires the right kinds of data.
In order to capture the dynamic patterns of
animal behavior and other ecological processes,
the researcher must collect data on an appropriate
time scale, one with a finer mesh than the scale
of the behavioral or environmental fluctuations
themselves. To model the diurnal behaviors of
aggregates of marine birds and mammals, for
example, we commonly collect hourly data for
sixteen or seventeen hours each day for several
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Figure 3. The loafing model depends on the (nondimensionalized and scaled) tide height T (t),
solar elevation S(t), and a seasonal envelope Kp (t) that depends on day of year. A. Gulls loafing
on the pier. B. Model prediction (red), data from spring 2002 (circles), and tide height (blue). Each
daily panel is identified with the day of the year. Each row of 14 panels corresponds to one
2-week tidal cycle. Tidal nodes (N) occur on or near days 142 and 155. Each column of panels
contains similar patterns in data. C. Model predictions for the spring of 2002. Oscillations are
present on daily, biweekly, and yearly time scales. The dotted curve is the yearly envelope
oscillation Kp (t). D. Data observations corresponding to the predictions in C. E. Tidal oscillation
for the data collection time period in 2002. The tidal nodes are indicated with arrows.

weeks at a time, since the aggregate dynamics and
environmental conditions do not change much
during one hour. Student research assistants make
such dense data collection possible. Furthermore, it
is best to collect enough data so that some can be set
aside for the purposes of model validation. Animal
behavior is an excellent candidate for rigorous
dynamic modeling. Obviously it could take months
or years to collect long time series at the population
level. For example, the generation time of the flour
beetle Tribolium castaneum studied by the Beetle
Team is about four weeks, and the chaotic Tribolium
time series reported in Science spanned eighty
weeks [2].3 To collect an analogous data set for a
3

Experimental/mathematical ecologist Bob Costantino
continued the study for nearly eight years (ninety-seven
generations), producing one of the longest population time
series in ecology.
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population of glaucous-winged gulls (generation
time about four years) would require eighty years.

Connecting Models to Data
SH: Parameterization requires a stochastic version
of the model that properly accounts for the noise
structure of the particular system. For example, in
the systems we discuss in this article, stochastic
perturbations are largely uncorrelated in hourly
sample times. We take stroboscopic snapshots
(2)

Nτ+1 = F(τ, Nτ )

of the continuous-time system at the hourly sample
times τ = 0, 1, 2, . . . , where Nτ = N(τ) and
Z τ+1
(3) F(τ, Nτ ) = Nτ +
diag(RMT − R T M)dt.
τ

The stochastic model is
(4)

φ(Nτ+1 ) = φ(F(τ, Nτ )) + Eτ .
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Here φ is a variance-stabilizing transformation
that renders noise approximately additive on the
φ-scale, and Eτ is a vector from a multivariate normal random distribution with variance-covariance
matrix Σ.
q
Given an observed sequence {nτ }τ=0 of data
vectors, the “conditioned one-step” model prediction for the next observation at time τ + 1 is
Nτ+1 = F (τ, nτ ). The (transformed) residual error
is
(5) φ(nτ+1 ) − φ(Nτ+1 ) = φ(nτ+1 ) − φ(F(τ, nτ )).
Model (4) assumes the residuals come from a joint
normal distribution and are uncorrelated in sample
time. The likelihood that the residuals arose from
such a distribution can be expressed as a function
of the model parameters. The maximizer of the
likelihood function is the vector of parameter
estimates [4].
Two main sources of noise in ecological systems
are “demographic” and “environmental”. Demographic stochasticity is experienced independently
by single individuals or small subsets of individuals,
whereas environmental stochasticity is experienced
by all individuals in a population [4]. Noise in a
given system can be primarily demographic, primarily environmental, or a mixture of the two.
√
The transformations φ(x) = ln x and φ(x) = x
render environmental and demographic noise, respectively, approximately additive [4]. Another
transformation, φ(x, ψ), constructed by statistician Brian Dennis and dynamicist J. M. Cushing,
parses out the relative effects of environmental
and demographic noise through the estimation of
a parameter ψ ∈ (0, 1]√that yields φ(x, 1) = ln x
and limψ→0+ φ(x, ψ) = x [15].

Model Validation
JH: A good model not only describes and explains,
but also predicts; otherwise modeling is merely
a curve-fitting exercise. Model validation is about
testing model predictability on a data set not used
to estimate the parameters.
SH: One way to validate a model is to randomly
divide a data set into “estimation data” and “validation data”. First, estimate the model parameters
using the estimation data. The goodness-of-fit
(to the estimation data) can be computed with a
generalized R 2
Pq
(φ(nτ ) − φ(Nτ ))2
(6)
R 2 = 1 − Pτ=1
q
2
τ=1 (φ(nτ ) − φ(n))
where nτ and Nτ are, respectively, the observed
and predicted values at time τ and φ(n) is the
sample mean of the transformed observations
[4]. Second, compute the goodness-of-fit for the
validation data without reestimating parameters
and compare this with the goodness-of-fit for the
estimation data.
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JH: The most convincing models are those
further tested by making a priori predictions that
are then borne out by new experiments. Unexpected
predictions are ideal opportunities for testing a
model. For example, the loafing model predicted,
successfully, that the lowest numbers of gulls
would occur at high tide on days corresponding to
tidal nodes (Figure 3B, days 142 and 155). This is
contrary to previously published assertions, based
on data averaging, that the lowest numbers occur
near low tide. While it is true that gulls tend to be
away foraging at low tide, it is also true that gulls
tend to return to loafing sites in the morning and
evening. In the previous studies, data averaging
masked the effect of time of day, whereas the
modeling approach made it possible to predict low
loafing numbers at high tides that occurred in the
middle of the day.

Model Selection
SH: If mathematical models are to serve as testable
hypotheses, there must be a way to test alternative
hypotheses. Information theoretic methods such
as the Akaike information criterion (AIC) are ideally
suited for choosing the best model from a suite of
alternatives [1]. The AIC takes into account both
the value of the likelihood function and the number
of parameters, penalizing models for overfitting:
(7)

AIC = −2 ln L + 2κ,

where L is the likelihood value for the (fitted) model
and κ is the number of model parameters (including
the variance of the likelihood function as estimated
from the residuals) [1]. Model comparison is based
on the rank of AIC values for each model, with the
smallest AIC indicating the best model.
JH: We used information theoretic model selection techniques to determine the environmental
drivers of harbor seal (Phoca vitulina) haulout
during the pupping season on Protection Island
[8] (Figure 4C). Seals “haul out” on the beaches
of Protection Island by the hundreds, where they
remain safe from killer whales, rest from feeding,
and give birth to offspring. Harbor seal numbers
are monitored closely by governmental authorities
in both Europe and North America, and optimal
census times occur when they are hauled out. A
list of alternative hypotheses for environmental
haulout cues gave rise to a suite of twenty-three
alternative models. The best model (with lowest
AIC) was a function of tide height and direction of
the current and explained 40% of the variability in
hourly census data (R 2 = 40; Figure 4A). The model
showed that, at this pupping site, managers can
expect maximal daily haulouts to occur during receding tides, approximately midway between high
and low tides. This may be because food availability
is lowest when the current is strongest during receding tides and peaks during the maximal current
during incoming tides, which corresponds with
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Figure 4. Seal haulout dynamics. A. Model prediction (red), seal haulout data (circles), tidal curve
(blue solid curve), and current velocity (blue dashed curve). Each panel corresponds to one day. A
typical 14-day tidal period for Protection Island is shown at the bottom; tidal nodes are indicated
with arrows. B. Students Michael Scott and Brianna Payne collect data from the blind at the
observation point. C. Harbor seal (Phoca vitulina) with pup.

low haulout numbers. The modeling procedure
should be carried out separately for each haulout
location, because tides and currents depend on the
geometry of local river discharges, basin shapes,
and coastal geometries.

Behavior on Multiple Time Scales
JH: Animals experience life on multiple time scales
much like a combat platoon: long periods of
boredom punctuated by short periods of terror.
Some behaviors recover rather quickly from “point
disturbances”; aggregates of loafing gulls, for
example, reassemble within about five to fifteen
minutes after a bald eagle flyover.
SH: In such systems, we can use multiple
time scale analysis to reduce the differential
equations to algebraic equations by assuming the
environmental drivers are essentially constant
during system recovery. The time scale is changed
to τ = t/ε, where ε > 0 is a small parameter related
to the recovery time. Differentiation of the state
variables with respect to τ introduces an ε in front
of the derivatives with respect to t; the latter can
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then be set to zero to obtain an approximation to
the steady state dynamics [13].
JH: The reduced models are much easier for
wildlife managers to use than the original differential equations. But there is loss of information,
because the same steady state dynamics could be
maintained by more than one set of parameters
and environmental drivers; that is, the inverse
problem is not well defined. For example, a room
with two people per hour entering and two per
hour leaving can have the same steady state as a
room with ten people per hour entering and ten
per hour leaving.
SH: In one study we showed how data collected
during system recovery can be used to identify
uniquely the parameters and environmental drivers
of the steady state dynamics [13]. We tested the
theoretical results by creating “point disturbances”
for loafing gulls. From the observation point
(Figure 2), I videotaped the pier as Jim walked on,
dispersed the loafing gulls, and walked back off.
From the videos, we recorded each time during
the recovery at which a bird arrived at or departed
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Figure 5. Some animal behaviors are highly determined by abiotic environmental variables; others
are influenced relatively little. Model predictions are in color; observations are black circles. The
R 2 value can be interpreted as the proportion of variability in the data that is explained by abiotic
environmental variables.

from the pier. These data were then used to
construct “recovery time series” for the numbers
of birds on the pier at each minute for five minutes
following the disturbances. To these data we fitted
alternative versions of the fast time scale model, in
which various environmental drivers were posed
for system inflow and outflow rates. Using the AIC
to identify the best model, we were able to infer
that, in the absence of disturbance, birds on the
pier leave when the tide is low, whereas those
away from the pier return when the sun is low
(Figure 3, differential equation). The experiments
demonstrated how short bursts of very dense
data collection (during disturbances) coupled with
periods of less dense data collection can make the
inverse problem well defined.
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Determinism and Scale

models are not always necessary to study the dynamics of aggregates. You wouldn’t use quantum
models to study the classical dynamics of a falling
apple. Similarly, you don’t always need to use a
collection of individual-based simulations to study
the mean-field dynamics of an aggregate.
JH: One interesting outcome of our work is
the ranking of behaviors by the degree to which
they are determined by the abiotic environment
(Figure 5). For example, in glaucous-winged gulls,
the incidence of territory attendance, sleep, and
preening can be predicted to a large extent by
knowing the tide height, hour of the day, solar
elevation, ambient temperature, humidity, and
wind speed [14, 15] (Figure 6). Territory attendance
is highly determined by the environment, sleep
somewhat less so, and preening still less so
(Figure 5).

JH: A gull colony is a busy and complicated place.
Individual birds appear quite autonomous. They
have a wide range of complex behaviors, and they
come and go asynchronously in a heterogeneous
system of habitat patches adjacent to the nesting
colony. It is fascinating that systems of differential
equations can predict their movement and behaviors [5, 14, 15, 21]. Even though individual animals
make independent choices, a clear deterministic
signal can exist at the aggregate level [18].
SH: A few colleagues have protested that animal
behavior must be modeled with individual-based
models, that ODEs are too coarse to predict animal
behavior because they lump individuals into aggregates under simplifying assumptions. Certainly
we are not suggesting that ODEs are the only way,
or always the best way, to model animal behavior.
But our work makes it clear that individual-based

JH: After four years of collecting reproductive
success data, we recently documented an exciting
nonlinear dynamic on the gull colony: the synchronization of egg-laying. Female glaucous-winged
gulls typically lay three eggs total, at two-day
intervals. We have shown that birds within sufficiently large social groups in sufficiently dense
areas of the colony lay eggs synchronously on an
every-other-day schedule [16]. This is similar to the
phenomenon of menstrual synchrony in women
[19, 22].
SH: We are using a discrete-time dynamic
model to pose the hypothesis that preovulatory
luteinizing hormone surges synchronize through
social stimulation (Figure 7A). Model analysis has
yielded two or three mathematical papers currently

Ongoing Work: Oscillator Synchrony
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Figure 6. Colony occupancy, numbers of birds asleep in the colony, and numbers of birds
preening in the colony. Each panel corresponds to one day. One-step model predictions are
shown in red, magenta, and green; observations are shown as black circles; tide height is in blue.
Model predictions are from a system of three coupled differential equations.

in progress, and I look forward to exploring this
class of models more fully with the team.
JH: The field work involved in testing the
hypothesis noninvasively will keep our team busy
for several years to come. It involves collecting gull
droppings from particular territories and analyzing
them for hormone metabolites (Figure 7B-E). We
carried out pilot studies during the 2009 field
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season and now have results upon which to base
our work over the next several seasons.

Recommendations for Mathematicians
JH: Biologists and biology students may be timid
about approaching mathematicians, whom they
may perceive as rigid and detached from the
“real world”. I recommend that mathematicians
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Figure 7. Synchrony in every-other-day egg-laying. A. We hypothesize that each female acts as an
oscillator with an every-other-day surge of luteinizing hormone and that dense collections of
oscillators synchronize. B. Student André Moncrieff waits patiently for a gull to produce a sample.
C-E. The dropping is collected and placed in a portable freezer that runs on solar panels.

drop in to visit biologists in their offices, attend
their seminars, and ask good questions. Offer
suggestions as to how mathematics might benefit
their research projects. Relate your symbols and
equations to the biology through words and
diagrams. Explain that mathematical models are
hypotheses to be tested. Biology students have
had the “scientific method” drilled into them since
high school, but most never understand how that
“method” can incorporate a mathematical equation
(except in the form of statistical analysis).
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SH: As a research mathematician, don’t be
afraid to be a beginner. Immerse yourself in the
intricacies of the biological problem. Spend time
in the lab or the field, observing the system. Be
willing to use whatever mathematical techniques
turn out to be most appropriate for the scientific
problem. I don’t mean that an algebraist should
become a dynamicist, but that a person who
specializes in, say, almost-periodically-forced ODEs
might need to use discrete-time matrix modeling
instead. Biologists are understandably annoyed
and insulted when a mathematician supposedly
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“collaborates” but is really only looking for the
perfect application of his or her pet theorems.
While you are becoming a scientist, always remain
a mathematician; keep publishing your own work
in mathematics journals. Projects that involve real
data and intense interdisciplinary collaborative
effort take a long time to mature, so keep your
own independent work going in the meantime.
JH: Be patient with your biologist colleagues.
It will take time for them to enter your world of
symbolic language and precise deduction. You may
be frustrated by a field ecologist’s global thinking
about a problem, but he or she may think you naive
when you want to reduce the problem to a handful
of variables.
SH: Drop any feelings of superiority you might
have as a mathematician. Remember, mathematics
is a simplification of the “real world”, not vice
versa. The universe is a complex place, and there
are plenty of scientific problems that will give you
a vigorous intellectual workout if you are willing
to engage them.

Postscript
It is not our purpose here to list all of the research
groups, institutes, meeting venues, or journals
involved in the rigorous connection of mathematical models to ecological field data. The interested
reader might begin, however, with the bark beetle
collaboration of James Powell of Utah State University and Jesse Logan of the USDA-Forest Service;4
the green tree frog collaboration of Azmy Ackleh
of the University of Louisiana at Lafayette with the
USGS National Wetlands Research Center,5 and the
various projects of Mark Lewis’s group at the University of Alberta.6 NSF-funded institutes such as
the National Institute for Mathematical and Biological Synthesis (NIMBioS),7 located at the University
of Tennessee, and the Mathematical Biosciences
Institute (MBI),8 located at Ohio State University,
bring mathematicians and biologists together in
interdisciplinary collaboration and training of students. The Joint Mathematics Meetings have hosted
special sessions in this area for several years, and
a number of journals are specifically interested
in this type of work, including Natural Resource
Modeling, the Journal of Biological Dynamics, and
the Bulletin of Mathematical Biology. An expanded
version of this article that includes information on
pedagogy and research training of undergraduate
and master’s students is online.9
4

http://www.math.usu.edu/~powell/.
http://www.ucs.louisiana.edu/~asa5773/ubm/
index.html.
6
http://www.math.ualberta.ca/~mlewis/.
7
http://www.nimbios.org/.
8
http://mbi.osu.edu/.
9
http://www.andrews.edu/~henson/
HensonHayward2010.pdf.
5
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In Memoriam
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P-S

as he was widely known,
even in Russia it seems,
was born in Moscow on
30 March 1929. He became
a student at Moscow State
University at age seventeen. Among his teachers
there were N. Bari and A. O. Gelfond; much of his
early work in analytic number theory was done
while he was at Moscow State University, including
the work that resulted in the solution of a problem
of Salem on sets of uniqueness for trigonometric
series and his work on what is now known as
the “Piatetski-Shapiro prime number theorem”. He
graduated from Moscow State University in 1951.
He then became a student at the Moscow Pedagogical Institute, where he received his Candidate
of Sciences degree in 1954 under the direction of
A. Buchstab. After leaving the Moscow Pedagogical Institute, he spent three years in a teaching
position in Kaluga. He then returned to Moscow,
taking up the position of “Senior Research Scientist” at the Institute for Applied Mathematics. He
defended his Doctor of Sciences degree there soon
thereafter.
P-S’s interest in automorphic forms dated from
his participation in a seminar of I. Shafarevich
on Siegel’s Institute notes on automorphic forms
and Shafarevich’s subsequent invitation for P-S to
translate Siegel’s notes into Russian. While P-S’s
relationship with Shafarevich was never an official
one, it was surely one of great influence. This
interaction broadened his mathematical outlook
and directed his attention toward automorphic
forms and discrete groups, what we might call
Jim Cogdell is professor of mathematics at Ohio State
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modern analytic number theory or even “analytic
arithmetic”. One thing that this led to was his consideration of and solution of a problem of E. Cartan
on the existence of non-symmetric bounded homogeneous domains. This was related to the theory
of domains of definition for automorphic forms.
It led to P-S’s first invited ICM address at the 1962
International Congress in Stockholm.
Throughout his career, P-S was also influenced
by I. M. Gelfand. In the late 1950s he collaborated
with Gelfand on introducing representation theory into the theory of automorphic forms. The
influence of this work cannot be overestimated. It
brought the powerful analytic techniques of representation theory (nonabelian harmonic analysis) to
bear on automorphic forms and related arithmetic
questions. It is the lingua franca of the subject as
we know it today. His work in this area garnered
his second invited ICM lecture, a plenary address,
at the 1966 International Congress in Moscow. In
this address he also outlined his thoughts on the
structure of discrete subgroups of Lie groups, i.e,
those groups with respect to which you define automorphic functions. In particular, it contains his
belief that, essentially, discrete cofinite subgroups
of Lie groups of rank at least two are all arithmetic.
This problem was later solved by Margulis.
In the late 1960s and early 1970s, P-S turned
to the theory of automorphic L-functions and
converse theorems. His first papers in both these
areas date from 1971. L-functions are functions
similar to the Riemann zeta function attached to
automorphic forms that are one incarnation of
their arithmetic information. The converse theorem says that these invariants characterize the
automorphic form. These topics dominated P-S’s
thought for the rest of his career, through his long
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collaboration with Jacquet and Shalika. His work
in this area garnered him an invitation to give an
address on it at the 1978 International Congress
in Helsinki, his third ICM address.
Sandwiched in his work on automorphic forms
was a period of collaboration with Shafarevich on
some questions in algebraic geometry, solving with
him the Torelli problem for K 3 surfaces. In addition, during his years in the Soviet Union he worked
on a series of problems in applied mathematics,
including development of mathematical models
in crystallography, seismology, neurophysiology,
morphology, and cell biology.
P-S emigrated from the Soviet Union in 1976.
He became a professor at Tel Aviv in that year
and at Yale the following year. Here he continued
his work on automorphic representations and
L-functions, as well as interests in analytic number
theory and theta series. His work on the converse
theorem and functoriality finally earned him a
fourth ICM address, this time at the 2002 ICM in
Beijing.
P-S was elected to the Israel Academy of Science
in 1978. He received the Israel Prize in Mathematics
in 1981 and the Wolf Prize in Mathematics in 1990.
[He shared it with De Giorgi. As far as I know, P-S
was the first Israeli mathematician to receive the
prize.] While he never received similar accolades
in the States, he was recognized by all as one of
the primary leaders in the field of automorphic
functions.
P-S passed away in Tel Aviv on 21 February 2009,
just over a month shy of his eightieth birthday.
——
I became Ilya’s student in 1977. He had just
arrived at Yale that fall semester. While I was a
student, and for many years after, Ilya held positions at both Yale and Tel Aviv, usually spending
the fall semester in New Haven and the spring and
summer in Tel Aviv. So, in the beginning, David
Soudry and I shared him, David in Tel Aviv and
I at Yale, although we both traveled to visit the
other’s home base during our student days.
I became Ilya’s collaborator in 1983. After a talk
he gave at the IAS, I pointed out a mistake he had
made. Of course, he was essentially correct—his
intuition was amazing—but there were a few cases
“at the edges” where things failed. His response
was “Wonderful, come and we will write the paper
together.” And when that paper was finished, he
said “Good, here is what we need to do now.”
And so it went for many years. We wrote a series
of papers on cases of base change that could
be analyzed via theta. We wrote a book on the
Kuznetsov trace formula for arbitrary Fuchsian
groups of the first kind. We had/have a book in
progress on automorphic forms on GL(n).
Beginning in the early 1990s all our efforts were
directed toward the converse theorem for GL(n)
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and applying it to obtain cases of Langlands’s functoriality conjecture. In the special year at the IAS
in 1999/2000, we were lucky
enough in collaboration with
Kim and Shahidi to use the
theory of L-functions and the
converse theorem developed
with Ilya to solve large families of Langlands’s functoriality
conjectures. This had always
been a long term goal of Ilya’s,
and I was glad we could finally
obtain it. We finished our last
paper on this topic only months
before Ilya died. This work did
result in a fourth invitation to
give an address at the 2002 ICM
in Beijing. Ilya did not attend the
ICM (they had already been to
Luminy and Moscow that sum- P-S as a young man
mer, and he did not have the in Russia, around
energy to travel to Beijing), and 1948–1950.
I gave the address (it was a joint
invitation). In addition, that year at the Institute,
with Sarnak we solved the last remaining case
of Hilbert’s eleventh problem on integral ternary
quadratic forms over number fields (sums of three
squares, for example). Mathematically, it was a
very good year for Ilya.
Ilya was very productive till the end. He first told
me about his Parkinson’s disease when he visited
me in Stillwater not long after I moved there. This
would have been in 1988 or 1989. There had been
rumors about his health for several years before
that. In 1992 he quit traveling to meetings. We
were scheduled to attend a meeting at Ohio State
in March of that year. I was visiting Yale then.
Instead, I went alone and gave both talks. This
no-traveling policy did not last long, maybe a year
or two. Then I think Ilya decided that whether he
traveled or not had no effect on how he felt, and he
no longer wanted to be away from the mathematics
community. He then started traveling as much as
ever, if not more, always accompanied by his wife
Edith, without whom his travel would have been
impossible. In 1997 he retired from Tel Aviv and
became full time at Yale. This was primarily a
health decision, I believe. He became emeritus at
Yale only a few years before his death but retained
the title of senior research scientist.
Even as his health continued to decline, we
worked. Often it is was late-night telephone calls
by either him or Edith giving some ideas and asking
if I wanted to work with him on them. These were
then followed by a flurry of phone calls over the
next few days, always made by him when he could,
but then followed by periods of silence. I visited
him last in April of 2008 at Yale, and we spent a
couple of days working on a project that resulted
from one of these calls. In fact, that project is still
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in progress. Working with him at that time was
unconventional. He was often frozen, and I would
talk and write at the board, with no response from
him. But the next day, he would have questions
about what I had done. So, even though there was
no response on his part while I was talking, he was
always listening and thinking.
My last conversation with him was by phone on
November 30 of 2008. Again a new idea. And as
usual over the last few years, still thinking about
automorphic forms and variations on the converse
theorem.
——
For more on the breadth and depth of P-S’s scientific work, one can consult his Selected Works,
published by the AMS in 2000, which contains a
complete bibliography up till that time, and particularly the commentaries on the papers written
by many of his colleagues and collaborators. For
more information of a personal nature, see his
paper “‘Etude on life and automorphic forms in
the Soviet Union”, which can be found in his Selected Works, as well as the personal reminiscences
“I. I. Piatetski-Shapiro, My Advisor and Friend” by
L. N. Vaserstein and “Siegel Domains, etc.” by
S. Gindikin, both found in the Festschrift in Honor
of I. I. Piatetski-Shapiro on the Occasion of his Sixtieth Birthday, published by the Weizmann Science
Press of Israel in 1990.

Simon Gindikin
Moscow Years
More than fifty years of my life are connected
with Ilya: he taught me mathematics, and this in a
decisive way determined my mathematical life; the
few years of our intense collaboration on complex
homogeneous domains were some of the happiest
in it. Our connection went much beyond being
professional: Ilya was a wonderful and dedicated
friend. I remember well how it all began. 1958 was
the second year of the seminar on Lie groups, which
was organized for undergraduate students by E. B.
Dynkin (A. Kirillov and E. Vinberg were among the
participants). The first year was solely educational,
and then the seminar turned into a research one, in
which a decisive role was played by the appearance
of the participants of the seminar from earlier
years, including F. Berezin and F. Karpelevich. They
were already well-established mathematicians. A
little later, Ilya appeared, having just come back to
Moscow from Kaluga. The more senior participants
described their current works, which often were
in the early stages, and formulated new problems
(at this time, Dynkin himself had already stopped
working on Lie groups). Junior participants turned
out to be invited into their private mathematical
Simion Gindikin is professor of mathematics at Rutgers University. His email address is gindikin@math.
rutgers.edu.
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kitchens. We found especially useful their frank
discussions, impromptus, willingness to share
ideas, complete candor, and mutual trust. All this
was important to us not only from the scientific
but also the ethical point of view. We found that
even comic situations can be instructive. One
particular dialogue, which was very popular with
our group, occurred after Friedrich Karpelevich
found an omission in one of Ilya’s proofs. Ilya
slowly, after a few moments of silence: “Ah, here
one can play on. . . ”. Friedrich quickly blocks: “No,
one can’t!” Ilya after some thought:“Yes, one can!
I once already played such a way. . . ”. This was the
end of the dialogue, and what the subject of the
discussion was remained unknown to the rest of
the seminar attendees. It’s hard to find a better
illustration of the complete mutual understanding.
Ilya was especially active and often presented.
It took some time for me to get used to his
style of speaking—without interrupting intense
thinking. This was a very successful period of his
mathematical life. He was close to realizing the
informal Siegel’s program—describe the algebraic
structure of fields of automorphic functions on
arbitrary Hermitian symmetric spaces (symmetric
bounded complex domains). Siegel had done it in
the special case of modular functions, which now
bear his name. Ilya had worked in this in graduate school (beginning 1952). In the beginning he
wanted to understand which modular groups exist
besides Siegel’s modular group. He began work
with the translation in Russian of Siegel’s Princeton lectures and under the influence and advice
of I. R. Shafarevich. His exceptional Ph.D. thesis
was on this subject. Ilya considered both of the
known ways to prove that fields of modular functions are algebraic: through the compactification
of fundamental domains and through estimates
of dimensions of spaces of modular forms. Under
both approaches it was necessary to understand
certain core concepts of the geometry of symmetric
spaces.
It was this that Ilya was concerned with when
he first appeared at the seminar. Siegel’s recipe for
work with automorphic forms was composed of
the realization of complex symmetric domains as
tube domains, which allowed expansion of forms
in Fourier series. This realization was possible not
only in the case considered by Siegel but also
for several other symmetric domains, and at the
beginning, Ilya adapted elements of Siegel’s construction to these examples. However, the tube
realization does not exist for some symmetric
domains, and Ilya’s most important discovery is
connected with this: he found that all symmetric
domains allow a certain remarkable realization (a
generalization of tube domains), which Ilya called
Siegel’s domain of the second kind. Ilya discovered
that this realization was perfectly suited for his
problems: automorphic forms can be expanded

Notices of the AMS

Volume 57, Number 10

in Fourier-Jacobi series, and this is sufficient for
required estimates of the dimensions. This is what
Ilya started talking about in Dynkin’s seminar.
Interaction with other mathematicians was always
important to him, and in the seminar’s participants
he found well-wishing, and often useful, listeners.
Soon Erik Vinberg and I were fully engaged in
this project. Erik began working on the theory
of homogeneous convex cones, which is a central
component of the construction of Siegel’s domains, and which also are interesting in their own
right. I began work on analytic aspects of Siegel’s
domains: multidimensional special functions and
integral formulas.
To realize the second way to prove the algebraic nature of automorphic functions—the
compactification of fundamental domains—Ilya
was obliged to explore the boundary of symmetric
domains and underlying geometry. Here the advice of Karpelevich, whose understanding of the
geometry of symmetric spaces was total, proved
especially invaluable. The benefit was mutual:
these conversations were an important stimulus
for the construction of Karpelevich’s boundary of
Riemannian symmetric spaces. For the compactification the fibering of domains over components of
the boundary was very important. Here, a surprise
awaited Ilya, which became one of his most remarkable discoveries: already in the simplest of cases
the fibers were homogeneous Siegel domains, but
not symmetric ones. Such examples existed already in dimension 4, but E. Cartan proved that
all bounded homogeneous complex domains in
dimensions 2 and 3 are symmetric. There was a
consensus among experts that this must be true
in any dimension (and this was proven under
some restrictions, which seemed temporary). The
appearance of Siegel’s domains inevitably had to
lead to construction of homogeneous, but nonsymmetric, domains, and there are direct, simpler
ways to do this than Ilya’s first construction;
however, initial directions in science often prove
indirect. Complex homogeneous domains turned
out as a rule to be nonsymmetric. Understanding
the geometrical nature of these mysterious manifolds became Ilya’s primary pursuit for the next
four to five years. This was the longest departure
from the primary area of his mathematical life—
automorphic functions—which he loyally served
for almost sixty years. Progress was very quick.
Vinberg and I were more and more involved in
the work, and all three of us joined forces for
the proof of the central result, that an arbitrary
complex bounded homogeneous domain admits a
realization as a Siegel’s domain of the second kind
(published in 1963). With this Ilya fully stopped
with his work on complex homogeneous manifolds
and returned to automorphic functions.
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Tata Institute, January 1979, International
Conference on Automorphic Forms,
Representation Theory, and Arithmetic.
Today, fifty years later, it must be remarked,
with some regret, that though complex homogeneous domains are a class of homogeneous
manifolds with a beautiful and a well-understood
geometry, their applications turned out to be limited and poorer than those of symmetric domains.
Initially, certain interesting explicit formulas were
derived, but further results were constrained, as
groups of automorphisms, as a rule, are too small.
In the nonsymmetric case there are no discrete
groups with fundamental domains of finite volume
and this constantly worried Ilya. In the last years
of his life he hoped that nevertheless there was
a possibility of considering interesting discrete
groups in the general case, but this must have not
been confirmed.
While I was working with Ilya on the joint
project, we spent more and more time together
and gradually became friends. We easily found a
common language, and the difference in ages (eight
years) felt nearly imperceptible. Ilya got into hiking
later than I, but his habitual focus and drive colored
this new pursuit. We were together on several trips
in the mountains of Central Asia, difficult for him.
Ilya overcame these difficulties just as he overcame
all hardships during his life. Many remember with
what passion he continued going on hiking trips
when he was already seriously ill. Ilya’s emigration
changed something substantial not only in his life
but also in the lives of his friends who remained.
These partings, for friends and relatives, had a
somewhat funereal quality to them: those left
behind did not have a chance to see the departed
again. Yet life in Soviet Russia occasionally gifted
people with genuine miracles, events which could
not happen in a normal life. Stalin died and
some of the detainees in his camps, fated to die
there, returned home. Soviet power, approaching
its death, weakened restrictions on travel to other
countries, and people could meet the emigrants,
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whom under Soviet rules they should not have
ever seen again. In April 1989 I met Ilya in Paris.
My first impression was that he had not changed
in the intervening thirteen years, but suddenly
his condition worsened right before my eyes. It
turned out he forgot to take his medicine on time,
and I did not yet know anything about his illness.
With his help I received a “hanging” visa (not one
glued to the passport) to Israel, not apprising the
Soviet authorities of my plans: such a trip still
appeared too odious, even with the weakening of
the restrictions. Attending the conference in honor
of Ilya’s sixtieth birthday was an indescribable gift.
A half of Ilya’s life was connected with Russia in terrible conditions of communistic regime.
Fortunately, our time was relatively “tame” (contrasted with the time of our fathers, with Stalin’s
mass murders and prisons), and it was possible,
after accepting certain compromises, to live an
interesting life and to preserve human dignity. We
were young, and in conditions of total tyranny we
found happiness in work, family, friends. Ilya was
allotted thirty more happy years of life in Israel
and the United States. Mathematics continued to
be the center of his life. He was happy with new
coauthors, students, colleagues. Once Ilya told
me about two extraordinary mathematicians who
were close to him, that even though they both
produced remarkable results, one of them did not
fully realize his potential, and one did so maximally. I understood that Ilya aspired to maximally
realize his possibilities, and I’m certain that he
managed to do so.

Gregory Margulis
In my part of this article I will call Piatetski-Shapiro
Ilya, though I never addressed him this way during
his lifetime because of the age difference (usually I
called him Ilya Iosiphovich but it sounds awkward
to people in the West).
Ilya became a student at Moscow State University in 1946. The Moscow State University was
and still is divided into faculties (facultets) that
are to a large extent independent. Each faculty
has its own admission process. Ilya became a student in the faculty of mechanics and mathematics.
In 1946 the official anti-Semitism in the Soviet
Union was not strong. It became much stronger
in subsequent years, starting in 1948–1949 and
culminating in the year before Stalin’s death in
March of 1953. Ilya graduated in 1951, but he
was not recommended to the graduate school of
Moscow University, undoubtedly for anti-Semitic
reasons but with a formal excuse that he got only
C in military preparation (voennaya podgotovka).
Nevertheless (Alexander) Gelfond, who was one
Gregory Margulis is professor of mathematics at Yale
University. His email address is margulis@math.yale.
edu.
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of Ilya’s advisors during his undergraduate years
and who highly respected Ilya, was able to arrange
Ilya’s admission to the graduate school of Moscow
Pedagogical Institute. Ilya was a graduate student
there from 1951 to 1954 (three years was the usual
time for being a graduate student in the Soviet
Union).
Already during his undergraduate years Ilya obtained outstanding results in trigonometric series
(solution of a Salem problem) and in analytic number theory (analog of the prime number theorem
in sequences [na ] where 11/12 < a < 1). For the
solution of the Salem problem Ilya was awarded
the prize of the Moscow Mathematical Society for
young mathematicians in 1952. I also remember
being present at a meeting years later in Moscow
University, where Ilya was nominated to become a
corresponding member of the Soviet Academy of
Sciences, and hearing his work on trigonometric
series highly praised by Menshov, one of the most
distinguished experts in the field.
Soon after becoming a graduate student Ilya
switched his mathematical interests to the theory
of automorphic forms and related topics, mostly
under the influence of Shafarevich. Ilya translated
a book by Siegel on automorphic functions in
several complex variables. The translation was
published in 1954, and Shafarevich was the editor
of the translation. Ilya and Shafarevich wrote
a joint paper on K3 surfaces that has been very
influential. Ilya highly respected Shafarevich all his
life, even in later years when Shafarevich became
involved in well-known controversial activities.
After finishing graduate school in 1954, Ilya
was not able to get a job in Moscow, and he had
to move to Kaluga which is about 200 kilometers
from Moscow. In 1958 Ilya got a position in
the Moscow Institute of Applied Mathematics in
the department headed by (Israel) Gelfand. That
institute was a part of the Soviet Academy of
Sciences and at that time was formally considered
to be a part of the Steklov Institute, though
in reality it was completely independent. Ilya’s
position in the institute was “senior research
scientist” (starshii nauchnyi sotrudnik).
There were two advanced scientific degrees in
the Soviet Union: candidate of sciences (roughly
equivalent to Ph.D.) and doctor of sciences, which
was considered to be a much more prestigious
degree. Ilya became a candidate of sciences in
1954 and a doctor of sciences in 1959 at the
unusually young age of thirty.
After returning to Moscow, Ilya began a longtime
collaboration with Gelfand on relations between
representation theory and automorphic forms. He
published several joint papers with Gelfand on this
subject. In 1966 Gelfand, Graev, and Ilya published
a book, Representation Theory and Automorphic
Functions. Ilya collaborated with Gelfand also on
various topics of applied mathematics and on
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mathematical methods in biology. Ilya revered
Gelfand and highly valued his opinions.
By the late 1950s and early 1960s Ilya was
internationally recognized as one of the top mathematicians in the Soviet Union. He was invited
in 1962 to speak at the International Congress of
Mathematicians (ICM) in Stockholm, but he was not
able to get permission to attend the congress, and
his invited address was presented by Shafarevich.
Later Ilya was an invited speaker at ICMs three
more times: in Moscow in 1966 (plenary talk), in
Helsinki in 1978, and in Beijing in 2002 (jointly
with Cogdell). Thus Ilya was an invited speaker at
ICMs four times, which is quite exceptional (there
are only two or three other mathematicians in the
world who were invited to speak at ICMs that many
times).
Ilya’s formal position in the Soviet Union was
quite good. Besides his position at the Moscow Institute of Applied Mathematics of the Academy of
Sciences, in 1965 he was appointed a professor at
Moscow State University. (This was a half-time paid
position that had to be renewed every year, and it
was not renewed in 1968 after Ilya signed a letter
in the defense of Esenin-Volpin.) Approximately
at the same time he became the (unpaid) head of
the mathematical group in Gelfand’s laboratory
of mathematical methods in biology, which was a
part of the Moscow State University. Nevertheless
his recognition in the Soviet Union, both formal
and informal, did not match his high status in the
international mathematical community. I believe
that this was one of the main reasons that Ilya
decided to emigrate. Another significant reason
was difficulties in communication with foreign
mathematicians. I remember that, in 1990, when
Ilya gave an acceptance speech at the Wolf Prize
ceremony, which according to the rules should be
no more than three minutes long, he specifically
addressed the issue of communication.
As far as I remember, before 1967, I met Ilya
only occasionally and do not have recollections of
talking to him. But in 1967, after Kazhdan and
I proved Selberg’s conjecture on the existence of
unipotent elements in noncocompact lattices, I
started to work on the problem of arithmeticity
of discrete subgroups of Lie groups, due in large
part to the encouragement from Ilya. This problem
was publicized by Ilya beginning in the late 1950s,
and a substantial part of his plenary talk at the
Moscow congress in 1966 was related to it. After
1967 I met and talked to Ilya regularly until
his emigration in 1976. Eventually I was able to
prove the arithmeticity of irreducible lattices in
higher rank groups. It should be noted that, in
the case of noncocompact lattices, the strategy of
the proof of arithmeticity had been envisioned by
Ilya (and Selberg). In particular, he envisioned the
importance of the study of unipotent elements in
a noncocompact lattice and of a statement about
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nondivergence of orbits of unipotent flows in the
space of lattices. It has turned out that various
generalizations of the latter statement played an
important role in applications of homogeneous
dynamics to number theory.
After Ilya’s emigration in 1976, I received occasional telephone calls from him, but we did not
meet again in person until 1987 at the Selberg
seventieth birthday conference in Oslo. At that
time he was very active, but one could notice
something strange in his gait and coordination of
movements. We met next in 1990 when I visited
Israel for the first time. As mentioned above, in
1990 Ilya received the Wolf Prize, shared with
De Giorgi, and he delivered a very nice acceptance
speech. During my 1990 visit to Israel Ilya took
me to various places in Israel and, in particular,
in Tel Aviv. His physical condition in 1990 was
noticeably worse than in 1987, and at some point
he asked me if I knew what disease he had. After
I answered “yes,” Ilya said that he had had that
disease for eleven years.
In 1991 I became Ilya’s colleague at Yale. He
continued to have graduate students until 1996–
1997. But even after that Ilya continued to teach
and to do mathematical research despite his deteriorating physical condition. He had an NSF grant
until his retirement in 2004 and even for a couple
of years after that. His career at Yale was certainly
amazing, and it demonstrated Ilya’s extraordinary
determination and will.

Hervé Jacquet
Piatetski-Shapiro was one of the nicest mathematicians that I ever met. He was easy to talk
to, modest, open to new ideas or new points of
view, and always supportive. It was a pleasure
to discuss mathematics with him. I appreciated
his philosophy of mathematics. Once, when we
were discussing the interest of some new developments, he said to me: Well, mathematicians are
happy when they have something to do.
My first contact with Piatetski-Shapiro was a
charming note he sent me after the publication
of Zeta Functions of Simple Algebras, my book
with Roger Godement ([GJ72]): Could you send me
a copy of your marvelous book? Piatetski-Shapiro
told me later that he thought from the very beginning that the work would generalize to all classical
groups. Indeed, it does (doubling method). In
contrast, after the publication of the book, HarishChandra told me that he could not see why I
bothered, because the work applied only to the
general linear group. My second contact with him
was somewhat indirect. After the work of Gelfand
and Kazdhan ([GK75]) and Piatetski-Shapiro (pp.
Hervé Jacquet is professor of mathematics at
Columbia University. His email address is hj@math.
columbia.edu.
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P-S at Yale University around 1979.
373–396 in [PS00]), completed by the work of Shalika ([Sha74]) on the uniqueness of the Whittaker
model and the Whittaker expansion of a cusp form
for GL(n), it was clear that one could expect a theory of the L-function L(s, π ×π ′ ), attached to a pair
(π , π ′ ), where π is a cuspidal automorphic representation of GL(n) and π ′ a cuspidal automorphic
representation of GL(n − 1). The L-function would
be entire with a simple functional equation. To
obtain a converse theorem, one would need to
consider, more generally, pairs (π , π ′ ), where π is
a cuspidal automorphic representation of GL(n)
and π ′ a cuspidal automorphic representation of
GL(m), with arbitrary integers (n, m), and again
attach to such a pair an L-function with functional
equation. There was first of all a local problem,
namely, to associate to a pair (π , π ′ ), where π is
an irreducible local representation of GL(n) and
π ′ an irreducible local representation of GL(m),
an L-factor and an ǫ-factor. The main point was to
determine how these factors behave with respect
to parabolic induction. Shalika and I embarked on
such a project for n = 3, considering the equations for the pairs (3, 2), (3, 3), (3, 1). We asked
ourselves if the functional equation (3, 1) could
lead to a converse theorem but had no idea how to
prove it. One day I received a phone call from Mark
Novodvorsky that Piatetski-Shapiro had proved, at
least in principle, the converse theorem for GL(3)
using only the functional equation (3, 1) (I also
received a letter forwarded by Novodvorsky and
dated June 18, 1975). This was very surprising to
us. I remember a long telephone conversation with
Shalika on the subject. We managed to understand
the proof, but I would like to stress that this is
one of the most original ideas of Piatetski-Shapiro.
Later, we proposed, and he generously agreed, to
write a joint paper on the converse theorem for
GL(3) ([JPSS79a], [JPSS79b]).

1266

I finally met Piatetski-Shapiro after he emigrated from the Soviet Union. I was taken by his
unassuming and gentle demeanor. The three of
us embarked on a joint project to write up systematically what was needed to obtain a converse
theorem for GL(n). This was a somewhat tedious
enterprise, especially the Archimedean theory.
Moreover, the mathematical community was not
very supportive because the project deviated from
the accepted canon and was regarded as perverse.
I once mentioned in front of Armand Borel that I
would write up the Archimedean theory and send
it to the Canadian Journal of Mathematics. Borel
immediately declared: Poor guys! They were trying
to improve the quality of their journal. I found this
so discouraging that I set aside the project. Later,
I coauthored with Shalika a first version of the
Archimedean theory ([JS90]). More recently I wrote
another, more detailed, version ([J09]). Separately,
Piatetski-Shapiro and Cogdell worked on the global
converse theorem. Again, this work contains wonderful ideas, for example, the brilliant treatment
of the places where the datum is ramified.
Piatetski-Shapiro also encouraged me to reprove results of Waldspurger on toric period
integrals in terms of a relative trace formula.
We will all miss his wisdom and enthusiasm for
mathematics.
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Steve Gelbart
Recollections of Ilya
To me, Ilya was not just a friend; he was a hero,
personally as well as mathematically.
I shall perhaps comment more on his personality, leaving a detailed discussion of his
mathematical skills to others.
I first met Ilya in June 1976 in Bonn, Germany.
But my personal memories of him go back still
further.
In graduate school at Princeton, I remember
the day when the Russian book by Gelfand, Graev,
and Piatetski-Shapiro appeared in English translation in 1969. I don’t remember if I had heard
of Ilya before then, but I certainly did thereafter.
In the old Fine Hall Common Room, my advisor
Eli Stein sat down to look at the preface of that
book, with me as a pair of attentive ears. Stein
had just a few years earlier found counterexamples to the supposed complete list of irreducible
unitary representations of SL(N, C) by Gelfand
and Naimark, and I had just finished some of the
relevant computations that went on in the case of
“real” harmonic analysis. Gelfand’s name I knew
since undergraduate days, but Piatetski’s joint
work on representations of adele groups immediately piqued my interest. What Ilya (and Gelfand
and Graev) reported on was the separation of the
continuous spectrum from the discrete one, part
of the program developed afterward by Langlands.
From that day on, I began working in automorphic
forms as opposed to harmonic analysis, guided
by that book and by the running commentary of
Assistant Professor Joe Shalika on the unraveling
tales of the birth of Jacquet-Langlands.
From 1970 through 1975, the spectacular results of Langlands in the West were intermingled
with those of Piatetski in the East. Ilya, however,
was also a victim of the anti-dissident forces of
the Soviet regime and was dismissed from one
of his jobs. In 1974 he applied for permission to
emigrate to Israel and was refused and dismissed
from all work; he became one of Russia’s famed
“refuseniks”. During this time, Ilya started a collaboration with Jacquet and Shalika when he sent
them his famous converse theorem for GL(3).
At the same time, several of us mathematicians
Steve Gelbart is professor of mathematics at the Weizmann Institute of Science. His email address is stephen.
gelbart@weizmann.ac.il.
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were asked to write Ilya. The hope was that this
would demonstrate to the Soviet authorities what
an important international figure he was and thus
would help protect him. I did write, and much to
my surprise, Ilya answered, thereby starting a correspondence of letters telling each other exactly
what we were working on. In particular, he was
most interested in my metaplectic work and what
it could do for the symmetric square. By February
1976, when he was finally able to leave the Soviet
Union, I had teamed up with Jacquet, and we were
able to prove our theorem of cusp forms on GL(3)
coming from GL(2) using Piatetski’s converse theorem. He and I corresponded several times after
he came to America as a visiting professor, and
finally I was able to meet him in Bonn’s summer
on automorphic forms.
Our meeting was memorable. We shook hands,
and Ilya did not let go until we had exchanged several sentences that began a joint collaboration that
would last more than ten years and a friendship
that would last for life.
I often think of that meeting as saying a lot about
Ilya. Although he had begun countless collaborations, many with the greatest mathematicians of
our time (Gelfand, Shafarevich, Gromov, etc.), each
word spoken by him to me made it seem that he
was thinking 100 percent only of my work with
him. Later, each time he found a solution to a
nagging problem, he would announce it in a way
that made it seem that “my” ideas led to the way
out! There was never any “I”, just “we”. His mind
poured out ideas at a phenomenal rate. If one
idea didn’t work, another would appear moments
later. All in all, we began with more papers on the
metaplectic group, then the unitary group, and
finally many classical reductive groups.
In 1977 I received a Sloan Fellowship and
decided to use it to spend a half year in Israel with
my wife Mary and our two young children. Part of
the reason for going to Israel was personal, but
Ilya’s presence in Israel was also a strong factor.
Ilya was on the faculty of Tel Aviv University as
well as at Yale. He knew I was interested in Israel
and persuaded me to give a course on SL(2) at Tel
Aviv and to teach a seminar at Hebrew University
as well. The result was an intense and wonderful
semester in Israel during the spring of 1978. After
our return to Ithaca later that year, we remained
intrigued by Israel and began planning a full year’s
sabbatical in Jerusalem, which we took in 1981–82.
During that stay I applied for regular positions in
Israel at three different places, and we made our
permanent move to Israel in 1983. Looking back,
Ilya made it all possible. We could never have
contemplated such a serious move without him.
In the fall of 1978, Ilya returned to Yale, and
I visited him there right away. At the end of a
day of calculations, Ilya insisted that I come over
to his apartment for dinner. When we arrived, a
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Piatetski-Shapiro shaking hands with Prime
Minister Shamir at the 1990 Awarding of the
Wolf Prize at Israel’s Knesset.
smiling woman opened the door and said, “Hi, I’m
Edith and you must be Steve.” This was my first
introduction to the wife who became an enduring
source of love and support to Ilya and a good
friend to Mary and me.
That year I also got to meet Gregory, Ilya’s
son, and Vera, Edith’s daughter. In 1979 Ilya
and Edith’s daughter Shelly was born, just less
than a year before my youngest son Dan. Ilya
visited me in Ithaca after being somewhere else
and got off the airplane carrying a baby bigwheel
tricycle to deliver to New Haven! Ilya enjoyed his
three children immensely; they all grew up to be
wonderful human beings, devoted to and proud
of their father.
Incidentally, Ilya may have had the early signs
of Parkinson’s then, but his activities were those
of a vigorous man doing everything possible. In
1979 I remember him stopping from mathematics
long enough to do—in his office—a set of thirty
push-ups! Also in that year he went to the Tata
Institute’s Program on Automorphic Forms and
had a great time (see picture).
Let me comment more on Ilya’s “western” collaborations from the 1970s until his passing away.
One of his earlier “pipe dreams” was to find a workable converse theorem for GL(n). From the earlier
days of the GL(3) success, it “subsumed” him—
how to state it and have it be the tool in (generic)
lifting of classical forms to GL(n): that “theorem”
lay always at the back of his mind. Of course, his
dream was fulfilled with the many years of collaboration with Jim Cogdell (see Cogdell’s contribution
to this article). Since David Ginzburg, Steve Rallis,
David Soudry, and I had failed in our collaboration
with Ilya to reach that height, Ilya’s thanking us
for our efforts in the 1990 and 1994 papers was
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especially kind. The functorial lifting of generic
cusp forms for classical groups was taken up in
1999; by teaming up with Shahidi and Kim, it was
finished through the marriage of the converse theorem with new methods from Langlands-Shahidi
theory (see Shahidi’s contribution to this article).
The second characteristic of Ilya’s later work
was that—in addition to being driven by personal
questions, or maybe because of them—he was
happy to team up with other people. He especially
liked working with people whose strengths were
different from his. In the last thirty-five years,
his list of publications includes almost all of the
people working on various sides of automorphic
representations. I think that those people, several
of whom are in the group photo from Luminy in
1999, were proud to have had the chance to work
with him.
In the last ten years, Ilya’s speech and motion
became more and more restricted. Any other
mathematician would have given up completely.
In addition to tenacity, Ilya had a loving wife who
was completely devoted to him and understood
his needs. Edith, we thank you many times for
sharing him with us.
I think often of the people who went through
what Ilya did in World War II and the anti-Semitic
years following. It is difficult to imagine anything
positive coming out of their struggle. But Ilya had
exactly the opposite point of view. His smile and
even temper is what greeted any news. If he had
bad things to say about a person or thing, he
usually kept them to himself. And about the good
people, he was never too shy to promote them or
to influence them for the better.
In the month before he died, a difficult stay
at a hospital in Israel actually allowed Ilya to
occasionally speak a few words. Sitting with his
good friend Grisha Freiman, Ilya mentioned my
name, saying he would like to see me.
Soon after that, we were able to meet at
the Weizmann Institute home of my colleague
Vladimir Berkovich and his wife Lena, who is
Grisha Freiman’s daughter. Vera brought Ilya,
Edith, and Edith’s mother to a luncheon at the
Berkowitz’s to which Mary and I were invited. This
very pleasant gathering also included Grisha and
Nina Freiman and Alexei Panchishkin and his wife
Marina.
After lunch on the Berkowitz’s patio, I spoke a
lot about Ilya’s mathematics, and for a long time
Ilya said nothing. As I said goodbye and was at the
door leaving, Edith came running after me saying
Ilya now could say something. I went back inside to
him and he actually—with difficulty—said “Steve,
next time I will speak mathematics.”
Ilya affected me in a way that no other mathematician could. He will continue to “speak mathematics” to me because my life as a mathematician
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was spanned by his, and his memories will last
inside me forever.

George D. Mostow
During World War II the quadrennial Congresses of
the International Mathematical Union (IMU) had to
be suspended, and they were not resumed until the
1950 Congress in Cambridge, Massachusetts, USA.
Because of the enormous mutual interest of the
western and USSR mathematicians in each other’s
achievements, there was disappointment that all
the Soviet invitees did not attend. After several
congresses in the ensuing decades, it became clear,
especially in the 1960s, that the USSR National
Committee on Mathematics would not allow Jews
to accept IMU invitations. It was occasionally
possible for American mathematicians to visit the
USSR, but visits in the opposite direction were
rare.
Travel restrictions from the USSR to communist
countries were less severe. This made it possible
for K. Malyusz, a Hungarian student of Gelfand,
to arrange a conference in Budapest in 1970.
The conference was designed to bring together,
for the first time, leading mathematicians from
the USSR with their counterparts from the West.
Such meetings had not occurred since World
War II. The USSR mathematicians were euphoric in
Budapest. Not only were the scientific interactions
stimulating, but all of the “capitalist” amenities
were available. The hotels sold the International
Herald Tribune, stores sold food not seen in Russia,
and there were no lines at any of the stores.
I first met Ilya at this conference. One evening,
Ilya invited as many of his countrymen and westerners as could fit into his small room. We shared
the bottle of amber-colored old Wodka that he
had brought from Moscow. I still get a high when
I recall the conviviality of that get-together—a far
cry from the discriminatory anti-Jewish policies of
the USSR National Committee for Mathematics at
that time.
During the early 1970s a growing number of
Soviet Jews were permitted to emigrate to Israel.
The anti-Jewish behavior in the Soviet Union,
however, was not enough to make Ilya want to
leave his country. What shook him to the core was
the difficulty of maintaining a Jewish identity and
the enforced conformity to communism around
him in the scientific community. He didn’t wish
this future for his son, sixteen at the time. Ilya’s
professorship at Moscow State University was not
renewed in 1968 when he signed a letter in support
of the dissident mathematician Esenin-Volpin. In
1974 Ilya applied for an exit visa to Israel, and as a
result he lost his research position at the Moscow
Institute of Applied Mathematics. Authorities also
George D. Mostow is professor of mathematics at Yale
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refused to grant Ilya an exit visa, claiming that he
was too valuable a scientist to be allowed to leave.
He continued his researches nevertheless.
Deprived of income, his plight attracted much
attention in the United States and Europe. In 1976
a presentation was made to the Council of the U.S.
National Academy of Sciences urging the use of
their good offices to get Ilya an exit visa. Later
that year, Ilya obtained an exit visa for emigration
to Israel. He was welcomed warmly upon arrival
in Israel and accepted a professorship at Tel
Aviv University. In subsequent years, he visited
colleagues all over the world who had signed
petitions and fought for his freedom.
On Ilya’s first visit to Yale, in 1976, he was given
accommodations at Connecticut Hall, the oldest
building on the old campus, which is used for
distinguished visitors. As Ilya was leaving his room
on the first morning, so was the visitor in the next
room. As they were both heading for breakfast,
they fell into step together. The visitor said to Ilya,
“I am a professor of English from Oxford.” Ilya
responded, “I am a professor of mathematics from
the Soviet Union—from Moscow.” “Oh,” said his
companion, “I also am a Communist!” Whereupon,
Ilya asked pointedly, “So vot means Communism?”
Starting in 1977 Ilya divided his time between
Tel Aviv University and Yale, directing doctoral
dissertations in both places.
One of his major works at Yale dealt with the
“converse theorem”, which establishes a key link
between automorphic forms on n by n matrix
groups and zeta functions.
For n = 1 this theorem is classical. The assertion for n = 2 was proved by Andre Weil, and
the unexpected and novel version for n = 3 was
conceived by Piatetski-Shapiro while he was still
a refusenik in the Soviet Union. It took another
twenty-five years and works with other collaborators, in particular his student James Cogdell,
before the suitably flexible and powerful general
case was completed. The converse theorem has
played a crucial role in many of the most striking
results known toward the “principle of functoriality” of Langlands, which Sarnak calls the “holy
grail of modern number theory”.
When translations of Shafarevich’s “Russophobia” began circulation in the United States, a
diatribe asserting the harmful role of Jews in the
Soviet Union, Ilya discussed with me the desirability of inviting Shafarevich to give a series of
lectures at Yale. This would give Ilya an opportunity to show Shafarevich that he was mistaken
in his ideas. I think that Ilya was motivated less
by naivete than by loyalty to his friend, whom he
wanted to rescue from disgrace.
Ilya took friendship seriously, whether with
student, colleague, or mentor. His concept of
friendship was wholehearted and generous, and
meant saying “yes” to any request from a friend.
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Conversely, when Ilya made a request of a friend,
he expected the answer to be yes.
About ten years after Ilya joined our department, one could discern a change in his facial
expression and in his gait. No one spoke about his
symptoms. One day Ilya asked me abruptly, “Do
you know what disease I have?” I replied, “Parkinson’s.” Then he said, “I have now asked three
friends what I have and all three said ‘Parkinson’s’, so I am not going to keep it a secret any
longer.”
The changes brought on by his disease came
slowly but steadily. When he needed to attend a
seminar at Leet Oliver Hall, his wife Edith would
move him up the stairs by grasping his right arm
tightly, placing his right foot onto her left foot,
and lifting him to the next step.
Despite these crippling handicaps, Ilya continued to teach his classes with the help of his former
student and collaborator, Jim Cogdell, and with
a junior faculty member when Cogdell was not
visiting. There was a referendum of students in
his course on whether to remain in Ilya’s class
or transfer to another class. Overwhelmingly, the
students elected to stay in Ilya’s class. Many volunteered the comment, “we enjoy having contact
with a great mind.”
When we could not understand Ilya’s barely
audible speech nor read his writing, to our amazement, he still was able to collaborate with Jim
Cogdell, both in person and by phone, making
progress on their ongoing research projects.
With his last bit of strength, Ilya attended mathematical conferences and seminars almost up to
the day of his death. Such persistence was possible
only, in Edith’s words, because “mathematics is
his life.”
Remembering his life will never cease to inspire
us.

Roger Howe
Walking with Ilya
It is not simple for me to express properly my
affection and admiration for Ilya Piatetski-Shapiro.
It was easy to salute his mathematical vision and
the tenacity with which he followed it, but I also
felt an exceptional affection for him as a person.
He did not push himself forward and he did not
talk a lot; but when he did, I was pretty sure
I wanted to listen. And I felt a rare freedom in
talking with him. He had a talent for connecting
deeply with people.
We had a lot of time to talk because we went on
many walks together. When he was in New Haven
in the 1980s, we would pretty religiously go for a
hike on Saturdays, often in Sleeping Giant Park a
few miles north of New Haven and on West Rock
Roger Howe is professor of mathematics at Yale University. His email address is howe@math.yale.edu.
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Ridge, which formed the western boundary of the
New Haven area, and further afield on Mount Higby
and many of the other basalt ridges that provide
texture for the Connecticut landscape. Sometimes
his wife Edith, daughter Shelly, and her brother
Gregory or sister Vera, when they were in New
Haven, would join us. Jim Cogdell and Ilya’s other
students, and his many colleagues from Russia,
would come along if they were in New Haven
for a visit. Often we would start in the morning,
enjoy a “small lunch” prepared by Edith, and stay
out until mid- or even late afternoon. We walked
in deep winter when it was hard to keep hands
warm even inside heavy gloves, in spring with
streams rushing with melting snow and dogtooth
violets pushing up, and in fall when the sunlight
turned the woods into a 3D stained glass window;
less in summer, because Ilya spent summers in
Israel. A couple of years, I visited him there, and
he organized walks then too, under the summer
sun, in the Jerusalem hills and in the wadis going
down to the Dead Sea, above Ein Gedi, and hiking
down to the St. George’s Monastery in Wadi Qilt,
usually not just the two of us, but some group of
mathematicians and friends.
In the fall a frequent destination was West
Woods in Guilford. This is a maze of trails traversing ridges separated by bogs. The crisscrossing
trails can be quite confusing, but if you know your
way around, as eventually we did, you can find
a path that leads to a vista of a “hidden lake”,
an estuary that was home to many water birds
and that provided a scenic backdrop for our small
lunch. The first time Edith visited New Haven, in
the late 1970s, several colleagues took Ilya and
Edith to West Woods. Edith brought with her the
Russian love of mushrooms and was excited to
find a treasure trove of them growing among the
rocks and fallen trees. She made a large collection
and took them home to make soup. The rest of
the group shared the typical American ignorance
and distrust of mushrooms and worried that Edith
was courting danger. The wife of one colleague
called the next morning to check that Edith and
Ilya were still alive.
In the late 1980s Ilya’s daughter Shelly was of an
age when she could walk well and was still willing
to tolerate adults, and she often came along on
our walks. Several times during trips to Guilford
in the fall, Shelly and our children would come
along, and we would pick apples off the trees at
Bishop’s Orchards.
What did we talk about? Of course, a lot of it
was mathematics. Our paper [1] giving a counterexample to the generalized Ramanujan conjecture
was outlined during walks in Corvallis, Oregon,
during the AMS Summer Research Symposium in
1977. What might make a reasonable substitute
for the Ramanujan conjecture was a topic that
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recurred many times. Over a period of years, Ilya
sketched preliminary outlines of his program for
establishing liftings for automorphic forms on
classical groups using converse theorems. In the
early 1990s, he invited me to deliver a set of Schur
lectures in Tel Aviv, and we discussed my plans
for them.
On the other hand, the paper [2] was worked
out not in the great outdoors but in the confines
of Ilya’s office at the University of Tel Aviv, with
shades drawn to shut out the brilliant Israeli
summer sun. In the summer of 1980 I commuted
there three days a week from Rehovot, where we
were staying as guests of the Weizmann Institute.
After a transfer at the Jerusalem main bus station, I
arrived in midmorning. We talked until lunch, went
out briefly to eat, then returned and continued
talking until it was time for me to return to Rehovot.
Our discussions revolved around Waldspurger’s
recent reworking of the Shimura correspondence,
which Ilya was studying. Our paper was an attempt
to see how it might look in another context,
in particular, on Sp4 . Ilya’s interest in special
families of automorphic forms, especially on Sp4 ,
continued, and they were the subjects of several
more papers [3], [4].
When nonmathematicians were along, topics
would be more varied. Shelly liked puzzles, both
solving them and posing them. Here is one of hers
that stumped me:
In a room there are three light bulbs. They are
controlled by three switches, located in the hall outside the room. How can you determine which switch
controls which bulb, if you can only enter the room
once?
Politics was not a favorable topic. Like many
Russian emigrés in the 1980s, Ilya admired Ronald
Reagan for his strong anti-Soviet stance, an enthusiasm I had trouble sharing.
For nearly as long as I knew him, Ilya suffered from Parkinson’s disease. He first came to
Yale in the late 1970s. The first symptoms of
the condition—difficulties in writing on the blackboard, etc.—became noticeable in the early 1980s.
Ilya’s case progressed slowly, perhaps because
he resisted it with the same determination that
he brought to doing mathematics. Among other
things, our walks were exercise therapy. Ilya was
able to fight off the progressive disability and
continue to walk into the 1990s, but his steps
gradually became less certain, more and more
labored. Our walks covered less and less ground.
Eventually, he had to stop. However, whatever his
physical condition, he continued to do magnificent mathematics. Some of his most outstanding
achievements came in his seventies, after he had
retired.
I regretted that I saw less of Ilya after we
stopped our walks. I got busier, became chair,
got involved in mathematics education. However,
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during the 1990s, we kept talking, and we shared
a student, Ju-Lee Kim, of whom I am sure Ilya was
proud [5]. I know I am one among many who feel
that having Ilya as colleague and friend has made
life richer.
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David Soudry
My Teacher
In the summer of 1977, when I finished my
masters studies at Tel Aviv University, I met one
day with Shmuel Rosset, from whom I took a
course in algebraic K-theory. I wanted his advice
about the possibility of carrying my Ph.D. studies
abroad. He told me, with great excitement, that
the great Professor Piatetski-Shapiro was allowed
to leave the Soviet Union, after being a refusenik
for several years, and now he is coming to Tel
Aviv University. Shmuel suggested that I study
with Piatetski-Shapiro and said that this would be
a great opportunity for me, and, of course, this
also meant that I would not have to leave my
country. I had never heard of Piatetski-Shapiro
before, and his long name terrified me a little.
He was scheduled to arrive at Tel Aviv at the
beginning of January 1978. In order to prepare
for his arrival, Vitali Milman gave a beautiful
introductory course on group representations.
The idea was to prepare a group of students who
could attend a course by Piatetski-Shapiro. At the
same time, a group of people in Tel Aviv University
ran a seminar on Jacquet-Langlands theory. There
was a great commotion over Piatetski’s arrival. I
first saw him in the last week of that semester.
He entered the class accompanied by Vitali and
took over. By that time we had already learned
the first seven chapters of Serre’s book. PiatetskiShapiro spoke about local fields and focused on the
nonarchimedean ones; he described the additive
characters as well as the multiplicative characters,
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1999 Luminy Conference in France. Left to
right: Freydoon Shahidi, Herve Jacquet, Erez
Lapid, David Soudry, Steve Gelbart, P-S, Jim
Cogdell, Steve Rallis, Sol Freidberg, and
Zhengyu Mao.
and, finally showed us the local gamma factor of
a multiplicative character χ,
Z
χ(x)ψ−1 (x)d ∗ x.
He lectured in a shaky English, with a heavy
Russian accent, and he looked to us, young Israeli
students, like a professor from the old European
tradition.
A couple of weeks later I knocked on Piatetski’s
door. Two other people, unknown to me, were
there talking to him in an undertone. I stood at
the doorstep, feeling that I was interrupting, but
he invited me in with a gesture of his hand. I
introduced myself and expressed my interest in
studying with him. He replied that he wanted to
test me first. He wrote on the board
GL2 (Fq )

IndB

µ1 ⊗ µ2 ,

the representation of GL2 (Fq ), induced from a
character of the standard Borel subgroup, and
asked me to determine when it is irreducible and
to describe its decomposition when it is reducible.
“Come next week with the solution,” he said. The
following week, I came with the solution. He told
me to go to the board and explain the answer
in detail. While I stood there, lecturing to him, I
noted, for the first time, his deep, blue, penetrating
eyes and the strong lines of his face. Before my
little lecture was over, he sprang up from his sofa
and told me, with a smile, that I passed.
From that moment I became his student. He
initiated me into representation theory of reductive p-adic groups and Lie groups, through the
similar theory, where the local field is replaced
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by a finite field. Within finite groups (preferably a low-rank classical group) he could explain
the essence of an idea and get directly to the
heart of the matter. Oftentimes he treated issues of convergence, irreducible subquotients
versus irreducible summands, eigenfunctionals
(smooth, nonsmooth) versus eigenvectors, etc. as
mere “technical complications”. I appreciated this
way of thinking when, in the following semester, he gave a course on the representations of
the finite group GL2 (Fq ), explaining the notions
of cuspidal representations, Whittaker models,
Bessel functions, and gamma functions, while I
read, in parallel, the book of Jacquet-Langlands.
The lecture notes of that course were taken by
Moshe Jarden and can be found in Contemporary
Mathematics, Vol. 16, AMS, 1983. Now I do the
same and train my students to think first of finite
field analogs.
Soon I started calling Piatetski-Shapiro by his
first name, Ilya. Although not a man of many
words, he conveyed his ideas and his intuition in
a very clear way; he would explain a topic that
he wanted me to learn about, or think of, and,
sometimes, it could be related to a problem that he
was thinking of at that time. The next time we met
he would welcome me by “do you have progress?”
(in his Hebrew). Then, whatever my answer was,
he would tell me to go to the blackboard, write
(say the integral), and start the discussion from
the beginning. This could ramify to other channels
of thought, and many times it would come with
a bonus of a new fact or a new theorem that Ilya
would explain to me. Representations of p-adic
groups and automorphic forms grew a little more
familiar as time went by.
Ilya immediately became a center of rich mathematical activity. Many famous mathematicians
would come and visit him, give lectures, seminars,
and even courses; as a student, I remember visits
by J. Bernstein, A. Borel, P. Deligne, S. Gelbart,
R. Howe, D. Kazhdan, R. Langlands, D. Mostow,
S. Rallis, N. Wallach, A. Weil, and, surely, many
more. Of course, I benefited a lot from these visits,
and, in particular, I remember a course by Kazhdan
following the papers of Bernstein and Zelevinsky,
a course of Gelbart on representations of SL2 (R),
and a series of lectures by Howe on the Weil representation and reductive dual pairs (Howe duality).
Occasionally, Ilya would tell me about his current
joint work with one of his visitors. This is how
I learned about his intensive work with Gelbart,
with Howe, and with Rallis.
Ilya spent each fall semester at Yale University. He twice invited me to join him (fall of
1979 and 1980). Thus I became familiar with
the Yale mathematical community and its activity.
Naturally, I spent a lot of time with my fellow graduate students, Jim Cogdell, whom I can call my
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mathematical brother, Jeff Adams, and David Manderscheid. In two to three years, Ilya introduced
me to the community of automorphic forms and
representation theory of p-adic groups and of
real reductive groups, great masters and fellow
graduate students alike.
In various meetings, at Tel Aviv, at New Haven,
or elsewhere, Ilya would convene some of us
and explain his vision, where a converse theorem
would be used to establish Langlands functorial
lifting to general linear groups, and this is why
he pushed the efforts to find new global integrals
that would represent L-functions. Listening to him
and then discussing his ideas, I marveled at his
depth of thought, and I sensed the presence and
charisma of a giant; I felt privileged to be his
student, to learn from him and be guided by him.
During the years, his illness progressed, and his
physical powers slowly left his body to the point
that the only contact I could make with him was
through the eyes. Even in those moments, I felt
clearly that in that weak and paralyzed body lay a
giant mind; a giant mind with deep blue eyes.

Freydoon Shahidi
I first learned about Ilya as a graduate student
of Joe Shalika’s at Johns Hopkins upon reading
his well-known and impressive book with Gelfand
and Graev. It was soon after that that Ilya came
up with his remarkable converse theorem for
GL(3) that required only one twist. I remember
vividly how excited Shalika was about it, and I
still have the red-covered preprint of it from the
University of Maryland. This was later published
as part of the Annals paper jointly with Jacquet
and Shalika. It played a central role in establishing
some low-rank cases of functoriality, notably the
cubic non–normal base change for GL(2), by the
three of them, as well as the symmetric square lift
from GL(2) to GL(3) by Gelbart and Jacquet.
I cannot recall if I ever met Ilya while I was
a student or even the first few years after that,
but I was very much aware of the difficulties
and hardships he had leaving Russia, which one
can attribute in part to his greatness! I recall a
conversation with Langlands soon after Kazhdan
visited IAS. If you recall, he got out of Russia with a
lot less trouble. Langlands felt this was due to the
fact that Kazhdan was younger and kept a lower
profile than Ilya did. No matter what, we were all
delighted that he now was in the United States,
doing mathematics the way he wanted.
There were two special years in the early 1980s
in automorphic forms. The first one was at the
University of Maryland in 1982–83 in Automorphic
Forms and Representation Theory, which included
Freydoon Shahidi is professor of mathematics at
Purdue University. His email address is shahidi@
math.purdue.edu.
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several conferences, one of which was focused on
automorphic forms in which Ilya spoke about
Waldspurger’s work on the Shimura correspondence. As far as I recall, this was the first time that
I was present in one of his lectures and probably
the first time I met him. But it wasn’t until the
summer of 1983 that I got to really talk to him
in any extended fashion. This was during the one
month summer program organized by Paul Sally,
Phil Kutzko, and I at the University of Chicago that
was designed around Roger Howe’s CBMS lectures.
It was there that I noticed how kind he was as a
person. He told me how interested he was in my
work and how much he would like me to visit him,
which happened a number of times, as I explain
later. He also showed how good a pool player he
was while relaxing during evenings.
The next special year was that of IAS in 1983–
84. Many of us participated in that one, and I met
many new faces, including Iwaniec and Soudry,
for the first time. I was there with my family the
whole year. This was also the first time I met
Edith. My son, Alireza, was then 2 years old and
played with Ilya’s daughter Shelly. They both had
tricycles and would follow each other, of which
there is a picture. I recall how Ilya was watching
over both of them and how my wife Guity and I
were impressed with how good a father he was.
It was during this year that Ilya’s work with
Rallis on the doubling method was presented
by both of them. He kindly asked me to give
a number of lectures in his seminar during the
year—two of them I devoted to a presentation of
the classification papers of Jacquet and Shalika,
which were based on the Rankin–Selberg product
L–functions developed by the three of them.
My first visit to Yale was upon his invitation
to give a colloquium in October of 1989. I recall
I arrived just before a talk by him in the Lie
groups seminar in which he was talking about
the transfer or lift of automorphic forms from
classical groups to GL(n), using his converse
theorems with Cogdell, which at that time were
still far from being usable in any practical manner.
These practical forms of the converse theorem
were not completed until 1999 [1, 2].
The original plan that Ilya was talking about was
to develop appropriate integral representations for
certain product L–functions, from which he and
his collaborators at the time—Gelbart, Ginzburg,
and Rallis—were hoping to deduce their necessary
analytic properties to which converse theorems
can be applied. But, as I explain later, this was
not how this project finally succeeded, and here
is where my own work is used to complete this
project, when it is combined with his converse
theorems with Cogdell.
Anyway, I still remember his talk. He mentioned
Arthur’s approach to the same problem, but using
the trace formula. He said: “Arthur’s approach is
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more general, but this approach is much easier!”
Considering how difficult the fundamental lemma,
now a theorem by Ngo, on which Arthur’s approach
relies, turned out to be, this was surely a correct
assessment.
I again visited Yale in April of 1991, this time
upon invitation by Dan Mostow to give a colloquium and a seminar. I must say how much I
enjoyed visiting Yale every time. It was in my
second visit to Yale that I felt Ilya’s illness had
become more pronounced.
Ilya and I attended many meetings together
from that point on, including Langland’s sixtieth birthday conference in 1996 and the Luminy
meeting of 1999. It was during these meetings
that I noted how kind and remarkably strong a
person Edith is and how much, sometimes with
help from Cogdell, she had made it possible for
Ilya to participate in these meetings, trips, and
social gatherings. I recall, in particular, our visit
to Château d’If, a very complicated place to visit,
even for a perfectly healthy person.
All this said, it has been the past ten years
that have played a very special role in my relationship with Ilya. The 1999–2000 Special Year
at IAS, organized by Iwaniec, Langlands, and Sarnak, cultivated a very special environment that
allowed serious collaboration between us. In fact,
the IAS gathering led to important collaborations
between Cogdell, Kim, Ilya, and me and led to
proofs of some long-standing and striking cases
of Langlands’s functoriality conjecture. This included Ilya’s twenty-year project to prove the
transfer of generic automorphic representations
from the classical groups to general linear groups,
which I explained earlier [3, 4, 7, 8]. As I explained,
this was done by combining our two approaches,
his converse theorems with Cogdell [1, 2] and the
required theory of L-functions deduced from my
work [9] with contributions from Kim.
After that we still wrote three other papers
jointly with Cogdell to answer some of the issues
related to functoriality, the last of which is still
unpublished and covers the remaining cases [5, 6].
Ilya was a great mathematician, a leader, and a
wonderful man. He was the leader in many of his
collaborations, while he never lost his generous
and gentle side. My collaboration with him has
been the highlight of my career and a culmination
of many years of work. I will never forget his
kindness and I am missing him already.
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Peter Sarnak
I first heard of Ilya from Paul Cohen when I was a
graduate student. Paul had the greatest admiration
for Ilya’s mathematics and with good reason. Paul’s
thesis was written under the guidance of Zygmund
at the University of Chicago. It was concerned with
trigonometric series and, in particular, sets of
uniqueness, these being closed subsets of the
circle for which, if a series converges to zero on
the set, then all the coefficients must be zero. On
finishing his thesis Paul learned of a young Russian
mathematician who had worked on similar things
but had seen quite a bit further (invented H-R
sets and solved an old problem of Salem. . . ). That
Russian was Ilya, and from then on Paul was in
awe of Ilya. It was a big setback for Paul, but as
we all know, he recovered rather well. I remember
a hiring case at Stanford many years later. Paul
wasn’t convinced by the candidate that we were
considering. However, as soon as he heard that the
candidate had done something that Ilya considered
difficult and important, he immediately changed
his mind. Apparently Ilya’s standards were similar
to his own.
I first met Ilya at Yale in 1980. I was visiting
Serge Lang, and he told me that I should stop
by Ilya’s office, as he was interested in meeting
me. I remember entering the office and finding
Ilya sharing it with his student David Soudry.
Seeing this indicated to me that Ilya was not the
Peter Sarnak is professor of mathematics at Princeton
University and on the permanent faculty at the School
of Mathematics of the Institute for Advanced Study. His
email address is sarnak@math.princeton.edu.
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usual “famous professor”; here he was making a
sacrifice so that his student, whom I assume he
had brought on a long-term visit from Tel Aviv, was
properly taken care of. After introducing himself
and Soudry, he looked at me for a while and asked
directly, “Are you Jewish?” I replied that I was, and
I think this pleased him as he added proudly, “so
am I.”
Not much more happened at this first meeting.
It was a few years later in Durham, England, that
we became much closer and started what turned
out to be a long collaboration. I had come to this
conference by chance, and Ilya quickly sought me
out. He was interested in a recent paper that I
had written that explained something about the
zeta function and the things connected with the
Lindelöf hypothesis and automorphic forms on
GL(2) and speculations about GL(n) (about which
I knew little). The fact that the world leader on
the GL(n) theory took this (and me) seriously
meant a lot to me. This meeting was a defining
moment in my mathematical life, because, through
his direct and very effective method of teaching
as we researched together, I was able to learn
the modern representation-theoretic approach to
automorphic forms (which of course Ilya and others had founded). Ilya was very generous with
his ideas and time, and thanks to him my mathematical horizons and appreciation were greatly
expanded. Our dreams of attacking the Lindelöf
hypothesis by variations of this approach, which
we later developed together with Jim Cogdell, have
never borne such dramatic fruit. The difficulties
that we encountered have been rediscovered many
times by others following this route. We were able
to establish interesting things in this direction,
including the final step in the solution of Hilbert’s
eleventh problem in 2000. However, whenever we
got together to work after a break, Ilya would
always want to begin by returning to Lindelöf,
bringing new ideas and insights. Most mathematicians are single-minded and persistent—after all,
these are qualities that are needed to crack a hard
problem—but Ilya had this quality in spades. He
had what I call mathematical courage. Many mathematicians will only attack problems that they
have a reasonable idea how to solve before they
start. Spending years on a problem and having
little to show for the effort at the end was never
an issue for Ilya.
In 1987 Ilya and Steve Gelbart organized a
special year at IAS in Jerusalem. I spent the year
there with Ilya and many others working in the
theory of automorphic forms. For me this was
one of the best “special year events” that I have
witnessed. They lined up the leaders in the field
as short- and long-term visitors, many reporting
on their exciting recent breakthroughs. Again for
me this was a fantastic learning experience, and I
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have done my best to pass on what I learned there,
especially from Ilya, to my students.
Ilya’s family, Edith, Vera, and Shelly, made us
feel at home in Jerusalem, and since then our families have been close. We did many things together
over the years, hikes in Israel and California. . . and
more recently Ilya and Edith rarely missed my
daughter’s soccer matches if they happened to be
in town.
In 1999–2000 there was a special year at the
IAS in Princeton organized by Henryk Iwaniec and
me. In view of the developments by Jim and Ilya
on a new flexible version of the converse theorem
and also by Henry Kim and Freydoon Shahidi
in the theory of Eisenstein series (specifically
the Langlands–Shahidi method), it was clear that
something big might emerge if one could combine
these works. I remember having to convince some
of my colleagues at IAS that it made sense to spend
four full memberships on them. They agreed,
though perhaps not quite entirely convinced. The
striking series of papers that came out of this
four-man collaboration, yielding some of the most
impressive and useful cases of functoriality known
to date, is well known among experts.That year
was one of the best special programs at IAS that
we have had in recent years, and Ilya and his team
played a big part in making it so.
When I spoke of Ilya and mathematical courage
and generosity, these were only an epsilon of his
generosity and courage as a person. He endured
over a long period a very debilitating disease. I
never saw him complain or feel sorry for himself.
Thanks to the superhuman support of Edith, he
continued to work under these conditions till the
end, and his bravery paid off in all ways. Mathematically he continued well into his seventies to
produce at the highest level. This was recognized,
for example, in his invitation to give his fourth
ICM invited address in 2002. His continued success under difficult circumstances has inspired
many to do better. His generosity with his ideas
and style of teaching is greatly appreciated by all
of us who were his students in the broader sense.
I had no idea that his health had declined
rapidly in November 2008, and it came as quite a
shock when I learned from Edith that he passed
away in February 2009. We will miss him and can’t
replace him, but we can rejoice in having been
lucky enough to have known such a good man.
Note: Photographs in this article are courtesy
of Gregory Piatetski-Shapiro (Piatetski-Shapiro as
a young man, P-S at Yale, and P-S at the Wolf Prize
ceremony), Steve Gelbart (Piatetski-Shapiro at the
1999 Luminy conference), and the Tata Institute
(Piatetski-Shapiro at the Tata Institute in 1979).
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The Public Lectures
in Hyderabad
The cover shows the lecture platform in the Global Peace
Auditorium in Hyderabad, Andhra Pradesh, India. It was
here that were given the public lectures sponsored by
the International Mathematical Union during the recent
International Congress of Mathematicians.
Few mathematicians attending the ICM witnessed what
might have been the most remarkable events associated
with it, the lectures given by Bill Barton (Auckand) and
Günter Ziegler (Berlin) to thousands of students and teachers from the state of Andhra Pradesh. The lectures seemed
to have been extraordinarily successful, and an unusual
experience for everyone concerned.

After Bill Barton’s lecture.
Barton writes to us:
“Indeed the public lectures were unusual. My experience
at the Global Peace Auditorium was very like Günter’s.
“I realised that this was not a normal experience as we
approached the auditorium and drove through avenues
of empty buses with a dawning realization that they had
been full of my audience. Indeed it was so, nearly all of
the seats seemed occupied (girls and boys separated). I’ve
never had a warm-up act before when I’ve spoken, but on
this occasion a woman exhorted us to meditation and then
took the whole audience through a 15-minute session.
Consequently my lecture started significantly late—but I
was very relaxed!
“I like the presentation of roses in the introduction, and
the ceremony of the huge banner and multiple speakers.
I’m not sure what effect this has on the audience, except
possibly to give them the impression that mathematics is
important and highly valued? My talk appeared to go well,
but with such an audience, and a raised stage, my normal
1276
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attempts at humour or interaction did not get very far.
Definitely attentive, however. As with Günter’s talk, the
follow-up was extraordinary. ‘Mobbed’ is the word, fortunately I refused autograph signing or else it would have
been much longer. As it was, I was completely surrounded
about six deep for an hour and a half, fielding questions
from: ‘Who is working on Ramanujan’s results now?’ and
‘How do you explain that i is the square root of -1, how
can that be?’ through ‘Why is something divided by zero
equal to infinity?’ to ‘Where is the best university in the
world to study mathematics?’ Towards the end there was
a photo shoot, and I started to realise what celebrities go
through constantly.
“The idea of a mathematics rock star is still one I’m
coming to terms with—but I know it is unlikely to be repeated in my own country!
“I was asked to give a second public lecture at rather
short notice (three days), and, because it was to teachers,
agreed. This was also a different experience. In the hourlong taxi ride through the chaotic streets of Hyderabad
I chatted to my escort and became aware that I was not
talking to secondary teachers, but to undergraduate college lecturers. Fortunately the trip was long, as I spent
most of it adapting my PowerPoint. We arrived at a local
college in a heritage building that reminded me of a rather
run-down mosque: entry at ground level, but then down
into an open space of large stone pillars. Designed, of
course, for coolness. Again, elements of celebrity status:
a welcoming committee who were standing outside the
door (hence my companion’s cell-phone account of our
trip through the streets) ready to shake hands, being led
through the school with two people in front of me shooing students aside so I could walk clearly. Imagine that in
any New Zealand university! Ushered into a reception area
with twenty people standing around while the Principal
and I had coffee and cakes, then to the auditorium: only
200 this time in an old galleried hall. I’m not sure how well
my talk went down. It was entitled ‘Why are mathematics
lecturers like Sachin Tendulkar?’—the answer being, of
course, that we are all professionals, and as such should
be in a culture of continual professional development. And
then talked about renewing our own joy with mathematics
with a raft of examples of mathematics and applications
that pique my own interest (I had ascertained that most
of these people were more like tutors, no research function in their jobs). Just like in New Zealand, the younger
lecturers/teachers ‘got it’, and some of the older ones did
not seem to. But again the mobbing, this time for only an
hour, including a new triple algebra manuscript thrust
into my hand for my evaluation. Part of this reaction, I
realized later, was that these teachers had come from all
over Andhra Pradesh (as had the student audiences earlier)
travelling some hours and long distances. They, rightly,
wanted their money’s worth. I hope they got it.”
You might wonder what you can talk about to about
1,500 students at one shot, or for that matter to 200
teachers from an extremely wide range of backgrounds.
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It seems fair to say, though, that the lectures
in Hyderabad are just one more piece of evidence
that the real potential for a good public interface for
mathematics has not yet been really tapped.
The work that went into preparing for these events,
perhaps unprecedented in the history of mathematics,
must have been prodigious. Finding a suitable venue,
negotiating availability, advertising the events, preparing teachers for what was to come at an organizational
meeting held more than a month in advance, thinking
about security at the lectures (the lectures might well
have been a magnet for trouble), possible emergencies,
transportation, navigation instructions, parking for a huge
number of buses, assigning seats for thousands, even the
large banner—these are not problems one usually has
to think about for your everyday mathematics lecture.
The audience at Ziegler’s lecture.
Barton’s first audience came from what is called in India
senior schools in the state of Andhra Pradesh. The title of
the first talk was “Where is mathematics taking us?” As
for the second, we should mention that Sachin Tendulkar
is known throughout India as an outstanding professional
cricket player—one of the most famous living persons in
the country. The slides for Barton’s talks are available at

There is a website at which the lectures can be seen
on video:
http://www.apcce.gov.in/icmpubliclecture.
aspx.
We wish to thank Rajat Tandon and David Kumar
Rapaka, (one of the principal local organizers), for supplying information and photographs; also Günter Ziegler,
Bill Barton, and Martin Grötschel for their help.

https://www.math.auckland.ac.nz/wiki/Bill_
Barton

—Bill Casselman
Graphics Editor
(notices-covers@ams.org)
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Günter Ziegler answering questions.
Ziegler’s audience was a slightly older group, and
slightly larger (1,600 vs. 1,400), and his lecture was titled
“Proofs for the book” (a reference to the well-known book
by him and Martin Aigler). In his lecture he chose a small
number of theorems—asserting, for example, that the
rational numbers are countable—that could be demonstrated almost transparently with good illustrations.
We have had some trouble tracking down how the organization of the events proceeded, even with the help of
several of the people who took part in the organization!
Rajat Tandon (University Of Hyderabad) credits a letter to
him from Gérard Tronel (Paris-Jussieu) with inspiration,
but Martin Grötschel (Berlin) points out that in principle
the International Mathematics Union has always tried to
organize public events during the Congresses, and mentions several events during the one in Berlin.
NOVEMBER 2010
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Earthquakes and
Weatherquakes:
Mathematics and Climate
Change
Martin E. Walter
In memory of Roger Gallet

I

n 1824 the French mathematician Jean Baptiste Joseph Fourier (1768–1830) in order to
describe certain observations, created the
term “greenhouse effect”, [7, 8]. In modern language this effect occurs when visible
spectrum sunlight passes through an enclosurecreating barrier, such as glass or an atmosphere,
and the enclosure heats up because the barrier absorbs/emits infrared spectrum radiation or
otherwise traps heat. This paper is one (small)
mathematical step on the journey that Fourier began. Our main goal is to describe a plausible model
wherein the proportion of extreme weather events,
such as tornados, among all weather events, can
be expected to increase as the concentrations of
greenhouse gases, such as carbon dioxide, increase
in the atmosphere.
In 1896 Swedish scientist Svante August Arrhenius (1859–1927), 1903 Nobel Prize winner in
chemistry, was aware that atmospheric concentrations of CO2 (and other gases) had an effect
on ground level temperatures; and he formulated
a “greenhouse law for CO2 ”, [1]. Were Arrhenius
alive, the motivations for his study and the precise
values of physical constants used in his models
might change, but his greenhouse law remains
intact today. From a reference published about
102 years after [1], namely, page 2718 of [14], we
see Arrhenius’s greenhouse law for CO2 stated as:
(Greenhouse Law for CO2 )

∆F = α ln(C/C0 ),

Martin E. Walter is professor of mathematics at the University of Colorado. His email address is walter@euclid.
colorado.edu.
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where C is CO2 concentration measured in parts
per million by volume (ppmv); C0 denotes a baseline or unperturbed concentration of CO2 , and ∆F
is the radiative forcing, measured in Watts per
W
square meter, m2 . The Intergovernmental Panel on
Climate Change (IPCC) assigns to the constant α
the value 6.3; [14] assigns the value 5.35. Radiative forcing is directly related to a corresponding
(global average) temperature, by definition radiative forcing is the change in the balance between
radiation coming into the atmosphere and radiation going out. A positive radiative forcing tends
on average to warm the surface of the Earth,
and negative forcing tends on average to cool the
surface. (We will not go into the details of the quantitative relationship between radiative forcing and
global average temperature.)
Qualitatively his CO2 thesis, which Arrhenius
was the first to articulate, says: increasing emissions of CO2 leads to global warming. Arrhenius
predicted that doubling CO2 concentrations would
result in a global average temperature rise of 5 to
6 deg C. In 2007 the IPCC calculated a 2 to 4.5
deg C rise. This is fairly good agreement given
that more than a century of technology separates
the two sets of numbers.
For the record, cf. [2], preindustrial concentrations of CO2 are estimated to have been about
280 ppmv. From [2], page 43, we see a table of
global, average annual CO2 concentrations from
1960 when it was 316.91 ppmv to 2006 when
it was approximately 381.84 ppmv. In this table
the function of CO2 concentration versus time is
essentially an increasing function from 1960 to
the present (neglecting the annual fluctuation). We
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note that in 2008 CO2 concentrations of 387 ppmv
were measured in Svalbard, Norway.
If we exponentiate both sides of the greenhouse
law for CO2 , we obtain a special case of what is
referred to as a “power law”. Thus
(Power Law in General Form)

f [x] = β xα

Let us make some simple observations, which
we will use later. If a dependent variable f [x]
is a power-law function of (positive) independent
variable x, the log-log plot of ln f [x] versus ln x (if
β is not zero) is a straight line.
Conversely, if a collection of data points (y, x)
yields a log-log plot that is a straight line, i.e., the
points (ln y, ln x) lie at least approximately on a
(nonvertical) straight line, then y can be given by
a power law in terms of x.
There is also another characterizing property
of a power law, namely, self-similarity or independence of scale. What this means is that if the
independent variable is “rescaled”, i.e., multiplied
by a (positive) constant, the basic form of the
relationship is unchanged, i.e., α does not change;
only β changes to a different constant. Thus in
the case of a set of data points that obey a power
law, if the independent variable is rescaled, the
straight line log-log graph translates to another
straight line parallel to the original, i.e., with the
same slope.
Before leaving this introduction, let us return
briefly to [14], page 2718. We note that the radiative
forcing formula for CO2 is among the simplest
of such formulas for trace greenhouse gases.
Other greenhouse gases, such as CH4 and N2 O,
yield radiative forcing functions that are at least
superficially far more complex than simple power
laws. Note that for methane, CH4 , and oxide
of nitrogen, N2 O, the proportionality constants
corresponding to the α in the greenhouse law
for CO2 above are much smaller, with estimates
varying from .036 to .12; but concentrations of
CH4 and N2 O are measured in parts per billion
by volume, ppbv, indicating that these gases are
potent even in relatively small concentrations.
Chlorofluorocarbons, CFCs, yield a simple linear
radiative forcing function, namely, such forcing is a
multiple α of changes in concentration measured
in ppbv, where values for α vary from .22 to
W
.33. (Radiative forcing, ∆F, is measured in m2
throughout.) Finally, we would be remiss if we did
not mention that even though water vapor has
a residence time in the atmosphere measured in
days, cf. [13], page 27, the IPCC has recently stated
that its amplifying effects could more than double
the warming caused by CO2 on a global scale.
We close this introduction with related open
problems. Can the “weatherquake hypothesis”
(stated in the section titled “Weatherquakes and
Global Warming/Climate Change”) be deduced
from accepted basic principles of mathematics,
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Figure 1. Gutenberg-Richter Table.

physics, and chemistry assuming everything we
know about, or assuming a simplified model
of, the atmosphere? Can the weatherquake hypothesis be shown to hold for some general
class of “self-organizing” systems? Is it provable that the Weatherquake Hypothesis cannot be
demonstrated in any of the aforementioned ways?

The Earthquake Distribution and Other
Power Laws
Figure 1, reproduced from [12], page 105, displays
an amazingly simple set of data, given that it
emanates from the complexity of earthquakes.
Again quoting from [12], page 2, we read the
following explanation of the magnitude scale for
earthquakes used by Gutenberg and Richter.
“The magnitude scale number is intended to
be logarithmic in the maximum amplitude of
earth motion at a fixed distance. The smallest
shocks recorded (only on sensitive instruments at
a distance of a few kilometers) are of magnitude 0;
shocks of magnitude 3 are usually felt; shocks
1
of magnitude 4 2 are capable of causing slight
damage; major earthquakes range from magnitude
1
7 to magnitude 8 2 . Increase in the magnitude by
half a unit corresponds to multiplication of the
energy released by a factor of 10, so that there is a
ratio of about 1017 between the energies released
in the largest and the smallest earthquakes.”
Thus the first column of data in the GutenbergRichter Table, Figure 1, is the magnitude of
earthquakes. We are told that the numbers in
this first column are logarithms (presumably to
base 10) of something we shall refer to for simplicity as earthquake intensity. If we take the
logarithm, to base 10, say, of the second column,
which is the number of earthquakes of a given
intensity occurring in a given year, we notice a
simple invariant. The sum of “log of intensity of
event” and “log of the number of events of that
intensity (per year)” is approximately constant,
namely, 8.
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The Gutenberg-Richter data thus yields a loglog plot which is approximately a straight line.
This is an empirical fact, i.e., the results of actual
measurements of real earthquakes. This (linear)
approximation gets better the larger the geographical area involved and the longer the interval of
time. There is now an abundance of earthquake
data, cf., page 13 of [3], [18], [17], [16], for a
few examples, which we take a brief moment to
discuss. If one plots the log of N, the number
of events of magnitude M, versus M, seismologists traditionally refer to the (negative) of the
slope of this line as the “b value.” From [17],
page 276, we read: “Although the b values approximately equal 1 over long time scales and
large spatial scales, significant variations occur on
smaller scales.” Swarms of seismic events, lacking
a main shock, and which may be associated with
migration of magmatic fluids, are mentioned as
one example. This presents the interesting possibility that subsets of seismic events may be more
finely classified according to their b value, and
thus the analogy with weather events (discussed
in the next section) becomes even closer. Flows of
magmatic fluids would intuitively seem more like
flows of air/water, than say movements of solid
earth crust; although earthquakes and flows of
magma are not entirely disassociated.
One must also make the obvious observation
that the earthquakes are in some sense bounded
above by the size of the earth and below by the
size of molecules; thus some aberrations are to be
expected in the extremes, although the GutenbergRichter law appears to hold even when very small
earthquakes are included.
A priori there seems to be no obvious reason
why the number of earthquakes of a given intensity
is so simply related to the intensity of those
earthquakes. Nevertheless, it is an observed fact.
The main mathematical point, I repeat, is this:
seismic events (classified according to b value if
necessary) have associated with them a number,
called the intensity of the event, such that the log
of the number of events of a given intensity versus
the log of intensity is (approximately) a straight
line. Confronted with such a fact, we try to think of
some simple principle that might “explain” it—a
simple axiom from which the fact can be deduced.
The mathematics of the situation leads us
directly to such an axiom. The Gutenberg-Richter
data yields a linear log-log plot that must come
from a power law, as explained in the first section
of this paper. The numerical values of the slope
and intercepts of the line so determined depend
on the units chosen to make measurements and
the actual values measured. These actual values
are of great importance in geology, but to a “pure”
mathematician the essential fact is that the loglog plot is a straight line. This fact all by itself
tells us that we are dealing with a phenomenon
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that is independent of scale, e.g., a phenomenon
described by a power law.
In this particular case we can take the statement
(where C is a constant and logs are to base 10):
“log of intensity of event” + “log of the number of
events of that intensity (per year)” = C,

and get by exponentiation the equivalent statement:
[“intensity of event”] times [“number of events of that
intensity (per year)”] = 10C .

Said informally, our axiom states that there
is no preferred “size” or “scale” of earthquake.
Nature expends the same total intensity shaking
the earth at one point on the Gutenberg-Richter
scale as it does at any other point on that scale. The
bigger the quakes, the fewer there are of them, and
the relationship between number and intensity is
fairly precise, namely, the relevant log-log plot is
very close to a straight line. It is interesting to note
the relationship between energy and intensity, or
magnitude. Seismologists estimate, cf., page 273 of
[17], [18], the ratio of (radiated) energy expended
by earthquakes of Richter magnitude n+1 divided
by (radiated) energy expended by earthquakes of
Richter magnitude n (for n ≥ 4) to be 101.5 , roughly
31.6, or 32. This is close to 10π ≈ 101.497 .
Our axiom, which we informally stated above,
is thus qualitatively equivalent to the GutenbergRichter law, i.e., the table in Figure 1. Our axiom
that nature has no preferred size of earthquake
is (qualitatively) equivalent to the appropriate loglog plot being a straight line (without quantitatively
specifying precisely the slope and intercepts of that
line).
It is in this qualitative spirit that we ask the
question: To what type of probability distribution (or probability density function) does the
Gutenberg-Richter law lead? Let z denote earthquake intensity, where z ≥ 1, then the magnitude
x of an earthquake of intensity z is x = 12 log10 z,
1
1
where the 2 reflects the historical fact that a 2 increase on the Gutenberg-Richter scale corresponds
to multiplying the corresponding earthquake intensity by 10. We can thus write the following
power law:
1

1

N[z] = β (.1) 2 log10 z = β z − 2 ,
for z ≥ 1, as qualitatively corresponding to the
the Gutenberg-Richter law for earthquakes, where
N[z] is the number of earthquakes of intensity z.
Since we are looking for a probability distribution, we change variables from z to x (if for
R∞ 1
no other reason than that 1 z − 2 dz is not finite) and get N[x] = β (.1)x , for x ≥ 0. This is
a normalized, continuous form of what we will
call the geometric probability distribution corresponding
R ∞ to the earthquake data in Figure 1, if
β = ( 0 (.1)x dx)−1 = −ln (.1) ≈ 2.30259.
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Thus our axiom, that nature has no preferred
size (or scale) for earthquakes, implies that earthquakes are geometrically distributed if the number
of earthquakes is plotted versus magnitude, i.e., the
logarithm of intensity.
I close this section by mentioning that there is
a wide variety of natural phenomena described by
power laws [3, 15].

Weatherquakes and Global Warming
Climate is, by definition, weather statistics. Thus
one might suppose that any number of mathematical tools might be applicable to the study of
climate and weather. Dr. Roger Gallet, our friend
and a scientist with the National Oceanic and
Atmospheric Administration (NOAA) many years
ago initiated a sophisticated statistical analysis of
weather events using every tool of which we were
aware and more, including, for example, Gumbel’s
work, [11]. He was trying to demonstrate what we
refer to as Gallet’s Conjecture, viz., that the proportion of extreme weather events among all weather
events increases as the atmosphere (troposphere)
becomes warmer. Our colleague, Dr. Holley briefly
joined the effort to statistically verify Gallet’s Conjecture. About the time it was becoming evident to
us that the results would likely not be definitive,
sadly, Dr. Gallet became ill and passed away. Add
to this the fact that we were familiar with the now
famous work of Jerzy Neyman on the statistics
of smoking and health from the last century, and
how in the early years it was ignored/attacked by
some—with some success since exact mechanisms
by which cigarettes impacted health were not then
well understood. Any analogous statistical analysis of weather events by this author would likely be
greeted with even less enthusiasm. Finally we were
(are) of the opinion that should Gallet’s Conjecture become statistically, obviously, unassailable,
it might be too late to do anything about it. Thus
we were motivated to bypass statistics and look
for a fundamental mechanism and/or principle (or
principles) that would imply the truth of Gallet’s
Conjecture.
Since power laws appear in such a wide variety
of natural phenomena, [3, 15], we investigated the
possibility that a power law might find a place in
the study of weather events.
We shall use the terms “weatherquake” and
“weather event” interchangeably. We can ask:
What is the distribution of the number of weather
events as a function of event intensity, or as a
function of the logarithm of event intensity? It
would be easy to wave our hands and say that
because weather events are influenced by many
small and seemingly unrelated random effects the
distribution of weather events should approximate the normal distribution. Of course, we could
have made the same hand-waving argument about
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earthquakes, which we have seen are distributed
geometrically when plotted as a function of the
logarithm of event intensity. Ultimately this question is to be answered by empirical observation of
weatherquakes, some of which has been done; cf.
[4].
The alert reader will have noticed that we have
not given a precise definition of weatherquake
other than a tautological one. Neither have we given
a definition of intensity of a weatherquake or how
to go about measuring same. These considerations
are actually part of our weatherquake hypothesis.
The Weatherquake Hypothesis
There exists a definition of weatherquake and there
exists a definition of intensity of weatherquake
such that nature has no preferred size (or scale) of
intensity of weatherquake. Significant nonempty
classes of such weatherquakes exist.
Although some statistical measures of hurricanes, for example, are not analogous to that of
earthquakes, [6], we have found no arguments
supporting the negation of the weatherquake hypothesis, i.e., that there is a reasonable definition of
weatherquakes or their intensity such that nature
prefers some intensities more than others. Furthermore, one could disprove the weatherquake
hypothesis by showing that our conclusion about
extreme weatherquakes (in the next section) implied by the weatherquake hypothesis is false.
However, empirical evidence thus far is tending to
confirm, not contradict, this conclusion [9, 10, 4].
From the point of view of pure mathematics we
could remain silent on any proposed definitions of
weatherquakes and their intensities, but we owe
the reader some discussion of these topics. Thus
virtually no one who has been in the presence of a
tornado would deny that such is a weatherquake—
same for a hurricane. These and some other classes
of weatherquake follow power laws [4]. The data
tell us that two different classes of weatherquake
can (and often do) follow different power laws.
This does not affect the conclusion(s) in the next
section. In fact, hurricanes switch from one power
law to another at eighty-five knots, which coincides
with the formation of the hurricane eye.
Thus we claim that the collection of classes
of weatherquakes to which the weatherquake hypothesis/power laws apply is not only nonvacuous
but socially and scientifically significant. For historical reasons the Saffir-Simpson hurricane wind
scale and the Fujita scale of tornado intensity
were developed independently and are not directly comparable. There is even a third class of
wind weatherquakes varying from light breezes to
high-velocity wind storms (unidirectional) that appear to obey a power law, [4]. Certain collections of
precipitation weatherquakes are likely candidates
for satisfying the weatherquake hypothesis, and
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so on. One possibly universal method of defining weatherquakes and measuring their intensity
could be this: observe a peak in power, i.e., a
peak in energy flow per unit time, in a volume
of atmosphere over a given geographical area in
a given interval of time. A number of interesting
theoretical investigations will suggest themselves
to the interested reader—such as comparisons
of local maxima of power in subintervals of an
interval of time with the maximum over the entire interval, or comparing the total energy of a
weatherquake to its peak power, and so on. One
must keep in mind, however, practical limitations
of the type and number of observations likely to
be actually made in the field. We are confident
that the weatherquake hypothesis is satisfied, but
we do not know the entire collection of weather
events to which it applies.
Not everything that happens in the atmosphere
is a weatherquake, just as not every activity of the
earth’s crust is an earthquake. I mention tectonic
plate movements, “slow earthquakes”, and pyroclastic flows as examples of things that happen
(and are often associated with earthquakes) but
that are not always in themselves regarded as
earthquakes. The same is true of the atmosphere.
The important thing is this: for events in the
earth’s crust, respectively the earth’s atmosphere,
there is a significant class, respectively a collection
of classes, of quakes to which power laws apply.
To these classes the pure mathematics of the next
section applies. The model is so simple that little
room is left to escape certain conclusions. For a
bit more discussion see [4, 19]. We thus proceed
to our main conclusion.

1282

use the term expectation of Np ,R i.e., E[Np ], as
∞
probabilists do, namely, E[Np ] = 0 x β px dx.
Thus Np [x] is the number, actually the number
normalized, of weatherquakes of magnitude x,
where x is the logarithm of weatherquake intensity.
If we define extreme weatherquakes Rto be those
∞
of magnitude x ≥ a, then Tp [a] = a Np [x] dx
is a measure of the amount of “effort” nature
puts into extreme weatherquakes. (This measure
can be considered an understated measure, since
the horizontal axis, i.e., magnitude, is a logarithm
of weatherquake intensity; and the logarithm of
intensity increases far more slowly than actual
intensity.) The Tp [a] we refer to as the “tail past
a” of our distribution. In a real life situation, a
is a numerical value indicating a magnitude of
weatherquake that no one denies is extreme.
The proof of the theorem below is elementary
and is left as an exercise for the reader.
Theorem 1. Given 0 < p < 1 and the normalized, geometric probability distribution Np [x] =
(−ln p) px , with x ≥ 0, the expectation E[Np ]
satisfies
−1
.
E[Np ] =
ln p
R∞
The “tail past a” of Np , Tp [a] = −ln p a px dx,
satisfies
Tp [a] = pa .
If 0 < p < q < 1, then we have the following formula for the fractional increase in the expectation
of Nq relative to the expectation of Np :
E[Nq ] − E[Np ]
ln p
=
− 1.
E[Np ]
ln q

Implications of the Weatherquake
Hypothesis for Extreme Events

We have the following formula for the fractional
increase in Tq [a] over Tp [a]:
!a
Tq [a] − Tp [a]
q
=
− 1.
Tp [a]
p

Following the same arguments used in the case
of the Gutenberg-Richter law, we see that the
weatherquake hypothesis implies (restricting to
one type of weatherquake at a time if necessary)
that a power law gives the number of weatherquakes as a function of the intensity of said
weatherquakes. Also, from the same mathematical argument used in the case of earthquakes, it
follows that the number of weatherquakes (of a
given type that follow a given power law) plotted
versus the magnitude of weatherquake, i.e., logarithm of intensity of weatherquake, is a geometric
distribution. Let’s suppose that this geometric distribution is Np [x] = β px , with 0 R< p < 1, where
∞
it is easily seen that β = −ln p if 0 Np [x] dx = 1,
i.e., we have a probability distribution. We are
abusing terminology slightly because probabilists
refer to this Np as the probability density function
of an exponential random variable if we write
Np [x] = (−ln p )e(ln p )x , with x ≥ 0. Below we will

Let’s interpret the above theorem in the context
of weatherquakes. If we start with an atmosphere
satisfying Np and then warm it up, i.e., add thermal
energy, by the weatherquake hypothesis we should
then have an atmosphere satisfying Nq for some
q, 0 < q < 1. Thus there are three choices, q = p,
q < p, or p < q. Because we would expect that
E[Np ] < E[Nq ], this implies that p < q.
Now one way to look at this is via the median,
1
i.e., given p, for what value of a is Tp [a] = 2 ?
From Theorem 1 we see that a = ln .5/ln p. Thus
as p increases monotonically in the open interval
from 0 to 1, a increases monotonically from 0
to ∞. Thus as p increases nature puts half of
its total “effort” into weatherquakes of increasing
magnitude.
Hence if there is global warming, e.g., we pass
from p to q with p < q, it is clear that Theorem 1
predicts an increase in the “effort” nature allocates
to extreme weather events. It also appears that
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“under most circumstances”, as p increases to q,
the relative increase in Tp [a] is proportionately
larger than the relative increase in the expectation,
E[Np ]. For instance, see the example at the end of
this section.
q
Note that ( p )a − 1 increases as a increases,
i.e., the higher the threshold we use to define
“extreme weatherquake” the larger the relative
fractional increase in the “effort” nature allocates
to extreme weatherquakes. It is thus possible to
“cheat” by taking “a” sufficiently large for a given
p and q to achieve a predetermined conclusion
about the relative rise in extreme weatherquakes.
Thus if “a is large”, a relatively small increase in
parameter p (from p to q) yields a modest increase
in expectation (from E[Np ] to E[Nq ]) but a much
larger increase in extreme events.
Now let us observe something that may only
be interesting in the mathematical sense. There is
no way to be sure without finding real empirical
data that matches the behavior we are about to
describe in this paragraph. (We have not yet found
any such data, by the way.) Observe that pa ln p,
for fixed a > 0, decreases monotonically from 0,
1
when p = 0, to −(ae)−1 at p = e− a , then increases
monotonically to 0 at p = 1. Thus if a is fixed, i.e.,
the size of extreme weatherquake is determined,
then it is possible to find (infinitely many) examples
of p < q such that pa ln p = q a ln q, i.e., the
fractional increase in expectation is the same
as the fractional increase in the corresponding
1
“tails past a.” Just pick 0 < p < e− a < q < 1
suitably. It is also clearly possible to pick p
and q in a similar fashion so that the fractional
increase in expectation is more than the fractional
increase in “tails past a”. Of course, q must satisfy
1
e− a < q < 1, and the options for q become more
and more limited the larger a is.
Example. Suppose that weatherquakes are distributed according to N.1 [x] = β (.1)x , where
β = −ln .1 = ln 10. The expectation of N.1 is
−(ln .1)−1 ≈ 0.434294. Let us choose a = 1, i.e.,
any weatherquake of magnitude x ≥ 1 is extreme.
Suppose there is a warming and p = .1 is replaced by q = .11, leading to N.11 [x] = γ (.11)x ,
where γ = −ln (.11) ≈ 2.20727. The expectation
of N.11 is approximately .453047, which is about
4.32% greater than the expectation of N.1 . But the
relative increase, {T.11 [1] − T.1 [1]}/T.1 is 10%. Of
course, the situation is more dramatic for larger
a. For example, if a = 2, then the 10% becomes
21%, and so on. Note that on a finite earth, if we
took ∞ = 10 in this example, the same conclusion
results.

Summary and Conclusion
People are putting (oxides of) carbon into the atmosphere: more than a ton of carbon per person
per year on a global average. The 1896 law of Arrhenius, which has never been repealed, predicts
and measurements confirm that warming is occurring. Carbon dioxide deposition in the oceans is
lowering their pH (making them more acidic), with
possibly dramatic long-term consequences [5].
We have demonstrated in this article that, subject to a reasonable hypothesis, a relatively small
increase in global warming leads to larger increases
than one might expect in extreme weatherquakes
such as tornados, hurricanes, and any other class
of weatherquake that satisfies our weatherquake
hypothesis. Unanticipated consequences of human activities can sometimes be understood
with the help of mathematics, even elementary
mathematics, cf., [19].
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environmental problems. Namely, that (i) the environmental variables in which we are
most interested constitute a stochastic process; (ii) the long-term or limiting behavior
and the short-term or transient behavior are often both important; and (iii) the
underlying probability distributions are likely to be influenced by the environmental
policies or remedies that we choose to impose. This third characteristic implies
the need to understand the impact of technologies and controls that influence
the dynamics of the system. The control theoretic perspective of environmental
engineering problems has, we believe, received less attention than it deserves in
the literature. Consequently, after a brief discussion of the exogenous, controlindependent case we focus on illustrating some special challenges and opportunities
embedded in the control-dependent situations.

T

hroughout history humans have relied
heavily on adaptation to and exploitation of the natural environment. An
unintended consequence of civilization
and the more recent industrial and technological revolutions has been an ever increasing
reliance on industry and technology and a consequent neglect of the natural world as a legitimate
planning tool of social and economic development.
There are many exemplars. The establishment and
growth of water-thirsty, air-conditioned cities such
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as Dubai and Las Vegas, in hostile desert surroundings, is one such stark reminder of our
unbridled desire to dominate the environment and
our inability to read the warning signs.
However, the acceleration of a multitude of
adverse impacts of human development processes
on the environment, including global climate
change, the loss of biocapacity and biodiversity,
the spread of pollution, and the depletion of
natural resources, has, in recent years, served to
mobilize public opinion in many countries to tackle
environmental problems much more actively. As a
result, industries and regulatory agencies in these
countries are beginning to show real interest in
minimizing undesirable environmental impacts of
human activities.
A prerequisite for the design of effective adaptation and mitigation strategies will be to understand
the underlying processes and the possible effects of
policies and regulatory regimens. Consequently, the
forthcoming decades will offer the scientific community unprecedented opportunity to contribute
to the development and subsequent refinement
of wide-ranging environmental remedies. The majority of these remedies will require evidence to
support “proof of concept” before they can be
adopted. The latter will often be obtained with
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the help of quantitative—mathematical—models
and supporting analysis. Thus there will be ample
opportunity for us mathematicians to contribute
to these solutions. Indeed, quantitative modeling
of environmental problems will be done with or
without us; thereby raising the spectre, if we are
not engaged, of improper application of the input
controls, incorrect interpretation of the output
data, and subsequent misguided decision making.
A detailed discussion of minimal requirements
that environmental problems should possess in
order to make mathematical modeling meaningful
is beyond the scope of this short contribution.
However, in Filar 2002 [17] certain principles are
identified that capture what an applied mathematician might call common sense. Violation of
these principles should sound a warning that
mathematical modeling may not be appropriate in
these situations. The main point made in [17] is
that whenever we develop a mathematical model
of a phenomenon or a situation that is not itself a
mathematical entity a certain, minimal, amount of
“domain knowledge” is required. Although the latter
may appear obvious, it is clear that in modeling
certain environmental phenomena, for instance,
the response of the oceans to the doubling or
tripling of atmospheric CO2 concentrations, the
issue of what constitutes domain knowledge is a
challenging question in its own right.
Nonetheless, in this paper we shall assume that
adequate domain knowledge is available and focus
instead on three rather special characteristics
shared by many environmental problems. We
will consider variables (e.g., levels of persistent
contamination in a lake)
(1) which constitute a (possibly multidimensional) stochastic process {Xt },
t ≥ 0;
(2) for which both the short-term or transient
behavior and the long-term or asymptotic
behavior are equally important; and
(3) where the underlying distributions of the
random variables, Xt , are likely to be
continually, but only partially, influenced
by the policies or remedies we are designing
(e.g., regulations or emission filters).
The first of the above characteristics implies
that the need to understand and manage risk
is usually an essential part of the problem. The
second implies that environmental remediation
policies and technological remedies that are costly
and unpopular in the short term require persuasive advocacy before they will be accepted and
adopted. The third characteristic implies the need
to understand the impact of the control functions
u(t) that influence the dynamics of the stochastic
processes. History shows us that, often inadvertently, economic development policies may act
as controls that influence the trajectory of key
November 2010

state variables in some important ecosystem. The
need for advocacy and the importance of control
have, we believe, received less attention than they
deserve in the literature. Consequently, after a
very brief discussion of the exogenous, controlindependent case, we focus on illustrating some
special challenges and opportunities embedded in
the control-dependent situations.

Extreme and Rare Events in the Exogenous,
Uncontrolled, Case
In this section we shall make a simplifying—and
increasingly less acceptable—assumption that the
majority of our most feared natural disasters such
as hurricanes, floods, droughts, crop failures, and
bush fires are independent of human activities.
In this case, these disasters certainly constitute
“extreme events” in the common statistical sense
meaning of the phrase.
Consequently, it is prudent to examine what the
now classical “extremal value theory” has to offer
in our context of modeling the probability of such
events occurring. The origins of this theory—that
has evolved out of the twin subjects of statistics
and stochastic processes—date back to the seminal
work of Fisher and Tippett [21] in the first half of
the last century. By now, this challenging subject
has grown enormously, with researchers following
a number of fruitful lines of investigation. For a
comprehensive modern text we refer the reader to
Embrechts et al. [14].
However, before proceeding, we observe that a
substantial portion of the theory of extremal events
was motivated by financial considerations such as
the “risk of ruin”. Thus, to the extent that these
techniques and concepts depend on accumulation
of losses, they may not correspond very well to
the types of problems that are most relevant in
our context. For instance—and without in any
way advocating the underlying connotations—the
phrase “a miss is as good as a mile” captures
some of the above distinction. Thus, a severe flood
at a level that does not breach existing levees
presumably has little or no effect on the probability
that future floods will breach these defenses.
However, an investor who only just avoided ruin
when the market had its last downturn has probably
suffered such losses that his or her likelihood of
failing to avoid ruin in the next downturn is severely
reduced.
Due to the above considerations we will not
discuss those aspects of the theory of extremal
events that deal with sums of random variables
exceeding certain thresholds1 and will focus instead
1

It should be noted that such random sums could still be
of interest in our context if, for instance, we were trying to analyze the accumulated degradation of certain
natural protective barriers, such as Louisiana’s “barrier
islands” (e.g., see [13]). Thus the issue of partial sums of
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on the aspects that deal with the properties of
the so-called “extremal statistics”. We shall now
introduce some of the notation needed to make
the discussion a little more precise.
Consider a sequence {Xn }, n ∈ N, of independent
identically distributed random variables (iid rv’s,
for short), all of which are distributed as a
given random variable X that has a cumulative
distribution function F . The random variables of
interest in the classical extremal value theory are
the induced sequence of sample maxima
Mn := max(X1 , X2 , . . . , Xn ) for n ≥ 2.
Note that the analysis of the sample minima, defined analogously, is not any different
because of the identity min(X1 , X2 , . . . , Xn ) =
− max(−X1 , −X2 , . . . , −Xn ) and hence we shall
restrict our discussion only to the sequence {Mn },
n ∈ N. It is now clear that the distribution function
of Mn is simply
(1)

P(Mn ≤ x)
= P(X1 ≤ x, X2 ≤ x, . . . , Xn ≤ x) = F(x)n .

Since in this theory we are primarily interested
in “failures” corresponding to the sample maxima
exceeding certain thresholds, we shall be particularly interested in the “tail” of the distribution
of Mn , namely in P(Mn > x) = 1 − F(x)n . For our
underlying distribution F(x) the tail is defined
simply by F̄(x) := 1 − F(x).
Of course, for small n, equation (1) provides
a means of calculating the tail probabilities for
the distribution of Mn , but for large n a direct
computation could be very cumbersome. Thus, a
major thrust was made to derive asymptotic results
that are in the spirit of the celebrated “Central
Limit Theorem” of statistics, which states that
Σn Xn − nµ
√
→ Z,
σ n
as n → ∞ where X1 , . . . , Xn are independent and
identically distributed random variables and Z is a
standard normal distribution.
This naturally led to the question of whether it is
possible to find constants cn > 0 and dn such that
for some nondegenerate probability distribution H
Mn − dn
→ H,
cn
in distribution, as n tends to infinity. Clearly, if (2)
holds, then the equation
Z un
Mn − dn
(3) P(
≤ x) = P(Mn ≤ un ) =
dH(x),
cn
−∞
(2)

sequences of random variables exceeding certain thresholds and the amounts by which they exceed these thresholds is very relevant to the assessment of environmental
risk. The latter has received considerable attention in the
financial risk literature, in which these concepts are known
as “Value-at-Risk” and “Conditional-Value-at-Risk”. We do
not discuss these concepts here but refer the interested
reader to Rockafellar and Uryasev [33].

1288

where un = cn x+dn , provides a basis for calculating
an approximation of the tail probabilities of interest.
The problem contained in equations (2) and (3)
is actually more challenging than the analogous
problem for random sums. The validity of these
equations seems to require delicate conditions
on the tail F̄ of the distribution F to ensure the
existence of a nontrivial limit of P(Mn ≤ un ) as n
tends to infinity. In particular, the tail F̄(un ) needs
to decay at an appropriate rate as un tends to
infinity with n.
One of the fundamental results is the so-called
Poisson approximation that states, that for any
given nonnegative number τ and a sequence {un }
of real numbers, the following equivalence holds:
(4)

nF̄(un ) → τ

⇐⇒

P(Mn ≤ un ) → e−τ

as n tends to infinity. An elegant special case where
the above limit can be directly computed is the
case when F(x) = 1 − e−x , that is, the exponential
random variable with parameter 1. In this case a
direct calculation shows that
(5)
n
P(Mn − ln n ≤ x) = [P(X ≤ x + ln n)]
= [1 − n−1 e−x ]n → exp{−e−x }
as n tends to infinity. Note that Λ(x) := exp{−e−x }
is the well-known Gumbel distribution. Indeed, the
remarkable conclusion of the famous Fisher-Tippett
theorem is that if H is a nondegenerate distribution
such that (2) holds, then H must belong to one
of only three families of distributions: Frechet,
Gumbel, or Weibull. Thus these three well-known
distributions provide a basis for many of the
approximations of the probabilities of interest.
Of course, while mathematically very convenient,
the independent, identically distributed distribution assumption on the random variables of the
process {Xt }; t ≥ 0 is not realistic in many environmental applications. After all, for the majority
of natural phenomena of interest, such as levels of
pollution in the air or water or salinity in the soil,
previous values of relevant indicator variables definitely influence current values of these variables.
Consequently, perhaps, the mildest and yet still
powerful way of relaxing the above assumption is
to replace it by the stationary Markov transition
assumption, which, in discrete time, states that,
for every possible pair of values x and x0 , the
probability that Xt+1 = x0 given that Xt = x is
independent of time and any previous states and
actions. That is, there exist stationary transition
probabilities:
(6)

p(x0 |x) := P{Xt+1 = x0 |Xt = x}

for all t = 0, 1, 2, . . . .
The above—seemingly still quite restrictive—
assumption facilitates a lot of very useful modeling,
especially when it is reasonable to discretize the
range of the random variables Xt by finitely
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many values {x1 , x2 , . . . , xN }. In such a case, an
N × N probability transition matrix P of a Markov
chain whose (i, j)th entry is p(xj |xi ) contains all
the required information about the probability
distributions of all the random variables Xt for all
t = 0, 1, 2, . . .. This simple approximation makes it
possible to apply a wide range of computationally
effective, matrix analytic methods to understand
many important characteristics of the underlying
Markov process. The reader is referred to [27]
and [30] for both the classical and more modern
perspectives on this interesting subject.
We conclude this section with a simplistic
but still illustrative, example. Consider a process
{Xt }; t ≥ 0, where Xt denotes the stock of a certain
species of fish in year t. Assume that, without any
harvesting, the natural marine ecosystem cycles
ensure that the stock is in one of only three
states: abundant (x1 ), average (x2 ), and low (x3 ).
Suppose also, for instance, that the corresponding
Markov chain is adequately described by the 3 × 3
probability transition matrix:


0.70 0.25 0.05
P =  0.10 0.80 0.10  .
0.00 0.30 0.70
The entries in the above matrix are completely
fictitious, but they may reflect the anticipated
cyclic pattern of the population of that particular
species of fish. Furthermore, it is well known that
the successive powers of P n yield probabilities of
n-step transitions from state to state. It is easy to
verify that, for this particular transition matrix, the
limit P ∗ := limn→∞ P n exists and has identical rows,
each coinciding with the row vector π of so-called
stationary distribution probabilities satisfying the
fixed-point equation π = π P .
Indeed, in this particular instance, the latter is approximately given, given by π = [0.19, 0.58, 0.23].
Thus it is possible to conclude that, if the probability transition matrix P continues to describe
accurately the stochastic process of interest, then,
in the long-run average sense, the population of
this particular species of fish will be abundant
approximately 19% of the time, average 58% of the
time, and low 23% of the time.
Of course, in the above example, all probability
distributions were exogenous in that they were
assumed to remain unchanged over time and
independent of human activities. It is clear, however,
that the essence of most environmental problems
lies in the violations of such assumptions. For
instance, in the fish population example, fishing
regulations and market prices for fish are likely
to impact the intensity of harvesting and will,
therefore, alter these distributions. This naturally
leads to the class of models and some of the issues
discussed in the next section.
November 2010

Stochastic Sequential Decision Models
To address some of the issues alluded to in
the preceding section, it is natural to move from
consideration of Markov chains to the more general
framework of Markov decision processes (MDP’s,
for short). The latter are stochastic, sequential
processes in which a “decision maker” has some
control over the distributions of a future stream
of random benefits or costs frequently referred to
as positive or negative “rewards”.
More precisely, we shall now consider a process
Γ that is observed at discrete time points t =
0, 1, 2, 3, . . . that will sometimes be called stages.
At each time point t, the state of the process will
be denoted by Xt . We shall assume that Xt is a
random variable that can take on values from the
finite set X = {1, 2, . . . , N}, which from now on will
be called the state space. The phrase “the process
is in state x at time t” will be synonymous with the
event {Xt = x}.
We shall assume that the process is controlled
by a controller or a decision maker who chooses an
action a ∈ A(x) = {1, 2, . . . , m(x)} at time t if the
process is in state x at that time. We may regard
the action chosen as a realization of a random
variable At denoting the controller’s choice at time t.
Furthermore, we shall assume that the choice of
a ∈ A(x) in state x results in an immediate reward
or output r (x, a) and in a probabilistic transition
to a new state x0 ∈ X.
Now the previous stationary transition probabilities assumption of (6) is extended by the
assumption that, for every x, x0 ∈ X and a ∈ A(x),
(7)

p(x0 |x, a) := P{Xt+1 = x0 |Xt = x, At = a}

for all t = 0, 1, 2, . . . .
Suppose that the decision maker wishes to
influence a stream of expected values of these
rewards, denoted by
{Exf (Rt )}∞
t=0 ,
where x is the initial “state”, f is the control, Rt is the
random reward or benefit at stage t, and E denotes
the mathematical expectation operator. We assume
that specifying x and f uniquely determines the
probability distribution of Rt for every time period
t in the future.
The decision maker might then wish to choose
f so as to maximize either the discounted performance criterion
∞
X
vd (x, f ) :=
βt Exf (Rt ),
t=0

where the parameter β ∈ [0, 1) is called the discount factor, or the long-run average performance
criterion, defined by
va (x, f ) := lim inf
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Note that the discounted criterion has a natural
accounting interpretation as the so-called “present
value” of the stream of rewards {Exf (Rt )}∞
t=0 .
This type of criterion is so widely accepted by
economists that, often, the question is not really
whether it ought to be a criterion of choice
but only of what value the discount factor β
should take. However, it can be argued that most
dedicated environmentalists would favor the longrun average criterion as the more likely to guarantee
sustainability.
Even in this relatively simple setting some
conceptual complications quickly arise. What constitutes a “control” in this dynamic, stochastic
setting?
The standard approach is to consider a history
of the process at time t, namely,

combine these two performance criteria. Surely the
most benign way of attempting to do so would be
to choose a weight parameter λ ∈ [0, 1] and to try
to find a control f so as to maximise
(10) vλ (x, f ) := λ(1 − β)vd (x, f ) + (1 − λ)va (x, f ),
thereby creating the so-called weighted reward
criterion and the corresponding weighted reward
MDP. Clearly it follows that
(11) sup vλ (x, f ) ≤ λ(1 − β)vd (x) + (1 − λ)va (x),
f

where the right-hand side constitutes the utopian
bound for this new criterion.
Unfortunately, but, perhaps, not surprisingly, in
[28] it has been shown that:
(1) The following inequalities hold:
sup vλ (x, f ) ≤ sup vλ (x, f ) ≤ sup vλ (x, f ),

ht = (x0 , a0 , x1 , a1 , . . . , at−1 , xt )
and to define a decision rule at time t as the map
ft : ht → ft (ht , a) ∈ [0, 1]. Next, a control is defined
as a sequence of decision rules, one at each time,
denoted by f := (f0 , f1 , f2 , . . . , ft , . . .). Let FB be the
space of all controls. If for every t the decision rule
ft depends only on the current state at that stage,
then the control f is called Markov or memory-less.
Let FM be the space of all Markov controls. If f ∈ FM
and ∀ t, x, a the probability of choosing any action
a, namely, ft (x, a), is independent of t, then f is
called a stationary control. Let f ∈ FS (the set of
stationary controls). Finally, if ∀ x, a the probability
f (x, a) ∈ {0, 1}, then f is called a deterministic
control. Let FD be the set of deterministic controls;
then clearly

FD

sup vλ (x, f ) = sup vλ (x, f ).
FM

(9)

(12)

f
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FM

fε = (f1 , f2 , . . . , fτ(ε) , f ? , f ? , f ? , . . .),
{z
}
|
{z
} |
be “greedy”

switch to optimal

for a while

long-run average
control

f

where va (x) will be called the long-run average
value of the corresponding long-run MDP.
It is well known (e.g., see [32]) that both of these
problems have simple solutions in deterministic
controls. Namely, there exists f 0 ∈ FD optimal ∀x
in the discounted problem, as well as f ? ∈ FD
optimal ∀x in the long-term average problem.
Furthermore, there are “good” algorithms for
computing f 0 , vd (x), f ? , va (x).
In some sense the above means that, separately,
with regard to the preferred performance criterion
of either the economist or the environmentalist,
the corresponding optimal control problem is
well posed and well solved. However, it is worth
considering what happens if we wish to somehow

vλ (x, fε ) ≥ sup vλ (x, f ) − ε.
(5) In particular, there exists a “switching time”
τ(ε):

vd (x) := max vd (x, f ) = vd (f 0 ),

va (x) := max va (x, f ) = va (f ? ),

FB

(4) Given any ε > 0 there exists an ε-optimal
control fε such that

Next, we consider two “optimal control” problems: (i) find a (simple) control f 0 such that

where vd (x) will be called the discounted value of
the corresponding discounted MDP, and (ii) find a
(simple) control f ? such that

FM

with < possible in both places.
(2) In general, an optimal control for vλ (x, f )
need not exist. However, for each λ when the
discount factor β is sufficiently near 1, there
exists an optimal deterministic control.
(3) Nonetheless, it is reassuring that

FD ⊂ FS ⊂ FM ⊂ FB .

(8)

FS

Of course, τ(ε) depends critically on the
parameter λ and the underlying data.
In a sense, properties 1–5 above capture the
essence of the conflict between the “industrialist”
and the “environmentalist”, a conflict that is
captured in—but not reconciled by—the dilemma
of the “right choice” of the switching time τ(ε) in the
structure of nearly optimal controls given in item
5 above. In the context of the previous motivating
example of a fishery, this dilemma lies in the dual
desires of wishing to profit from harvesting the
species and ensuring that its population remains
at sustainable levels in perpetuity.
It should be mentioned that the preceding
discussion and results are conceptually similar
to and consistent with results published in 1996
by Chichilnisky [12]. The latter are presented in
a more general axiomatic framework but do not
supply the switching structure of nearly optimal
controls mentioned in item 5 above.
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We conclude this section by pointing out that
there is now a substantial literature dealing with
weighted reward criteria (including multiple discount factors) in Markov decision processes and
stochastic games (e.g., see [19] and [15]). For a survey of that interesting topic the reader is referred
to [16].

Environmental Engineering: The Interplay Between Mathematical Modeling,
Technology, and Stochastic Control
The main point of this section is to emphasize that
environmental engineering is invariably aimed at
controlling the evolution of systems that contain
inherent uncertainty. There is much that could
be said about the mathematical background to
stochastic control and many different specialist
areas—state space models, Markov decision processes, dynamic programming, control of linear
systems, Kalman filtering, system identification,
and adaptive control. An excellent introductory
reference is the book by Kumar and Varaiya [29].
See also a more modern look at a variety of
applications in the edited volume by Abed [1].
Our purpose here is not to survey the existing
theory but rather to illustrate the way in which
environmental engineering immediately challenges
us to come to terms with managing uncertainty. Of
all the twentieth-century advances in mathematical
control, perhaps the most insightful and elegant is
the optimality principle of dynamic programming.
However, despite its theoretical elegance, a direct
search implementation is still likely to be plagued
by the curse of dimensionality—especially in a
stochastic situation. We choose an elementary
model of a solar-powered desalination plant with
which to illustrate the principle.
Illustration: A Model for a Solar-Powered
Desalination Unit
We now move to a more specific but in some
sense still generic application. Suppose the energy
collected by a solar panel can be used immediately
to power a desalination unit or stored in a battery
for later use. As the level of power supplied to
the unit increases, the volume rate of fresh water
produced also increases, but the process becomes
less efficient. This is a classic case of the “law
of diminishing returns”. Thus, when energy r is
supplied to the desalination unit at constant power
for a single day, we assume the volume of fresh
water produced is given by a performance function
x : [0, ∞) , [0, ∞), which is increasing and strictly
concave with x(0) = 0. For convenience suppose
x0 : (0, ∞) , (0, ∞) is continuous with x0 (r ) ↓ 0
as r ↑ ∞ and further that x00 (r ) : (0, ∞) , (−∞, 0)
is continuous. The solar energy collected on
day t will be modeled as a Markovian random
variable St ∈ S = [0, M] with well-defined transition
November 2010

probabilities P{St ∈ [0, v] | St−1 = u} for each
(u, v) ∈ S × S. Define Fu : S , [0, 1] for each u ∈ S
by setting
Fu (v) = P{St ∈ [0, v] | St−1 = u}
for each v ∈ S. For each allowable configuration of
the state variables we wish to find an energy usage
policy that maximizes the expected volume of
fresh water produced by the desalination unit from
day t = n + 1 to day t = N. The state variables are
the index t of the day, the amount of energy b = bt
in the battery at the beginning of day t, and the
amount of solar energy ut−1 = u collected on day
t − 1. The control variable is the amount of energy
r = rt we decide to use on day t. We use the Bellman
principle of dynamic programming [6, 7, 8] to find
a stochastic control policy that maximizes the
expected total volume of fresh water produced. We
show in one special case that a long-term (infinite
horizon) optimal strategy uses the same amount of
energy each day. Since a long-term strategy must
be sustainable, it is intuitively obvious in this case
that the energy used each day must be equal to the
average solar energy collected.
This model was first formulated to find strategies
that maximized the distance traveled by solarpowered racing cars in a given time period. The
initial studies [22, 24] treated the problem as a
deterministic control problem where the solar
radiation was known in advance. These studies
evolved from closely related work on optimal
train control. For a recent reference see [26]. The
solar car problem was later reformulated as a
stochastic control problem [25] in which the daily
solar radiation evolved according to a known
Markov process. The Markovian nature of the
process underlying the evolution of solar radiation
is well documented. There have been models for
discrete space [2, 4, 23] and for continuous space
[3, 9]. More recently, Boland [10] has described the
similarity of the Markov structure in solar radiation
persistence on two time scales, daily and hourly.
The cited treatises overcome the seasonality of
solar radiation time series in various different ways.
In [2], separate Markov transition matrices for each
month are constructed to forecast levels of solar
radiation on a daily time scale. On the other hand,
[4, 10, 31] make extensive use of spectral analysis
to identify significant embedded cyclical behavior
in the time series and to model that part as a
deterministic component using Fourier series. In
the present work any seasonal component has been
ignored. This is a reasonable assumption if the
time period is relatively short. In general we would
need to assume that the seasonal component has
been identified and removed, in which case the
analysis would focus on the remaining stochastic
component.
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The Mathematical Model
Define value functions WN [u] : [0, ∞) , [0, ∞) for
each u ∈ S on day N, the final day of the given
period, as the expected volume of fresh water
produced on day N given that the energy collected
on day N − 1 was SN−1 = u and given that all energy
will be used by the end of day N. If b is the energy
in the battery at the beginning of the final day, then
Z
(13)
WN [u](b) = x(b + vN )dFu (vN ).
S

In general we wish to define value functions
Wt [u] : [0, ∞) , [0, ∞) for each u ∈ S and each
t = n, n + 1, . . . , N given that the solar energy
collected on day t − 1 was ut−1 = u. We begin by
defining auxiliary value functions wt [u] : [0, ∞) ×
[0, ∞) , [0, ∞) for each u ∈ S on day t given that
the solar energy collected on day t − 1 was ut−1 = u
and the energy in the battery at the beginning of
day t is b. Thus we define
(14)
Z
wt [u](b, r ) = x(r )+ Wt+1 [vt ](b + vt − r )dFu (vt ).

and the optimal energy consumption ϕN−1 [u](b)
satisfies the equation
x0 (ϕN−1 [u](b))
Z Z
=
x0 ([b + vN−1 − ϕN−1 [u](b)]
(16)
S
S

+ vN )dFvN−1 (vN ) dFu (vN−1 ).
In general, for each integer t < N − 1 and each
u ∈ S, the value Wt [u](b) is given by the formula
(17)
Wt [u](b) = x(ϕt [u](b))
Z
+ Wt+1 [vt ](b + vt − ϕt [u](b))dFu (vt )
S

and the optimal energy consumption ϕt [u](b)
satisfies the recursive equation
(18)
x0 (ϕt [u](b))
Z
= x0 (ϕt+1 [vt ](b + vt − ϕt [u](b)))dFu (vt ).
S

S

The auxiliary value function determines the expected volume of fresh water produced for every
possible level of energy use on day t. The idea
now is that the true value function should give the
expected volume of fresh water produced given
that we make an optimal decision about the level
of energy use on day t. Thus the value Wt [u](b)
is obtained by maximizing wt [u](b, r ) over all
possible values of r . The optimal control policy is
obtained by solving the following mathematical
problem. For each state (t, u, b) with t < N find
r = ϕt [u](b) such that
Wt [u](b) = max wt [u](b, r ).
r

We have used t = N to denote the final time.
Thus, in general, we will start at t = n where
n < N and where q = N − n is the duration of the
operation. In the sequel it is convenient to allow
the length of the time interval to increase without
bound. Thus we allow n = N − q where q increases
without bound.

A Simple Special Case
Consider the case where the performance function
is x(r ) = a[1 − e−kr ] for some positive constants a
and k and the function Fu : [0, M] , [0, 1] is given
by
Fu (v) = v/M,
where M is the maximum value of the solar
irradiance. This is a truly stochastic situation but
is simplified by the uniformity of the probability
distribution. We need an elementary result before
we begin the solution. Let θ > 0 be a constant. The
function f : (0, ∞) , (0, ∞) defined by the formula

1/r
sinh r θ
(19)
f (r ) =
rθ
is strictly increasing. At the first stage equation
(16) can be rewritten explicitly in the form
ak exp(−kϕN−1 [u](b))
=

A Recursive Equation for the Optimal Controls
For each t < N let r = ϕt [u](b) denote the energy
usage that gives the maximum of the auxiliary
value function wt [u](b, r ) over all r . A necessary
condition can be found by setting the partial
derivative with respect to r equal to zero. The
following results are established in [25]. For each
u ∈ S the value WN−1 [u](b) is given by the formula
(15)
WN−1 [u](b) = x(ϕN−1 [u](b))
Z Z
+
x([b + vN−1 − ϕN−1 [u](b)]
S
S

+ vN )dFvN−1 (vN ) dFu (vN−1 )
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ak exp(−kb + kϕN−1 [u](b))
M2
ZM
ZM
×
exp(−kv1 )dv1
exp(−kv0 )dv0
0

0

a exp(−kb + kϕN−1 [u](b))
=
kM 2
× [1 − exp(−kM)]2 .
If we define θ = kM and if f is the function defined
in equation (19), then some elementary algebra
gives
ϕN−1 [u](b) = b/2 + M/2 − c1 ,
where
c1 = (1/(2k)) ln f (1/2). If cq = (q/(q + 1))

cq−1 + (1/(2qk)) ln f (1/(2q)) for each q > 1 and
we make the inductive assumption that
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ϕN−q+1 [u](b) = b/q + M/2 − cq−1 ,
Volume 57, Number 10

then equation (18) and some elementary algebra
can be used to show that
ϕN−q [u](b) = b/(q + 1) + M/2 − cq .
Thus the formula is true for all q > 1. From the
formula it follows that cq < cq−1 if and only if
cq−1 > (1/(2k)) ln f (1/2q). Once again a simple
inductive argument shows that this is true. Since
{cq } is positive and strictly decreasing cq ↓ c ≥ 0
as q ↑ ∞. By applying the recursive formula one
can show by induction that
cq = (2/(q + 1))c1 + (1/2k(q + 1))
× [ln f (1/4) + · · · + ln f (1/2q)] .
For each  > 0 choose Q = Q() such that
(1/2k) ln f (1/2q) <  for all q > Q. It follows that
cq = (2/(q + 1))c1 + (1/2k(q + 1))
× [ln f (1/4) + · · · + ln f (1/2Q)]
+ (1/2k(q + 1))
× [ln f (1/2(Q + 1)) + · · · + ln f (1/2q)]
≤ (2/(q + 1))c1 + (1/2k(q + 1))
× [ln f (1/4) + · · · + ln f (1/2Q)]
+ [q − (Q + 1)]/(q + 1).
By taking the limit as q ↑ ∞ we see that c ≤ . Since
 > 0 is arbitrary, we conclude that c = 0 and that
ϕN−q [u](b) → M/2 = s̄ as q ↑ ∞ for all u ∈ [0, M].
An Open Question
The elementary example suggests that long-term
strategies may exist and that such strategies
may be independent of the present state. For
an ergodic system we believe that the limit
ϕ[u](b) = limq→∞ ϕN−q [u](b) exists and is well
defined. Furthermore we conjecture that in such
cases ϕ[u](b) = s̄ for all (u, b). This formula is
certainly true for the example considered above. Is
it true in general?

Conclusions
In such a short, expository article, it is impossible
to do justice to the fast-exploding research field
aimed at developing mathematical models and
techniques that adequately deal with the problems
of uncertainty encountered in environmental decision making. There are many fast-developing
branches of mathematics that contain concepts,
techniques, theorems, and algorithms that have
much to offer in this area. The latter include
the theories of signal processing, stochastic and
robust programming, large deviation theory, and
the theory of singular perturbations of operators.
However, a special mention is made here of viability
theory, pioneered by Aubin in [5], as its central
concept of a “viability kernel” offers a very general
perspective of managing the natural environment
without pushing it to potentially unacceptable
regions of an appropriate state space. We also refer
November 2010

interested readers to a recent collection of papers
on this topic, contained in [18].
In these concluding remarks we recall that
Rachel Carson’s Silent Spring [11] is widely credited
with helping launch the environmental movement.
This book inspired widespread public concern
with pesticides and pollution of the environment.
Silent Spring facilitated the ban of the pesticide
DDT in 1972 in the United States. The book
documented detrimental effects of pesticides on
the environment, particularly on birds. Carson
said that DDT had been found to cause thinner
egg shells and to result in reproductive problems
and death. She also accused the chemical industry
of spreading disinformation and public officials
of accepting industry claims uncritically. Most
recently, Silent Spring was named one of the
twenty-five greatest science books of all time by
the editors of Discover magazine.
Most environmentalists believe that, early in
our development, the human race lived within
the environment and adapted to it, but as the
industrial revolution turned into a technological
revolution we outgrew our environment and began
to change it. On June 23, 1886, the New York
Times reported that the Reverend J. P. Newman
delivered an address before the literary societies
of St. John College. The address was titled “The
March of Civilization” and was reported thus: “All
civilization,” he said, “has been abnormal in that
some one element has tyrannized over the others. A
perfect civilization is that wherein all the elements
essential to individual development and social
progress blend harmoniously.” But he warned that
“the master thought of our civilization is the power
of wealth; to the prosperity of our commerce we
subordinate education, morality, Government, and
religion”. One cannot know precisely what was in
the reverend gentleman’s mind at the time, but 123
years later his warning has passed into history, and
the march has become a stampede that threatens
everything in its path.
On a more positive note, we should observe that
at the dawn of the twenty-first century, modern
societies are beginning to focus on slowing and,
ultimately, stopping at least those aspects of the
above-mentioned stampede that threaten our life
support systems. As with any great endeavor of
civilization, mathematics and mathematicians have
an important part to play in this global effort.
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Cost?
Damien Gaboriau

Orbit equivalence theory considers dynamical systems from the point of view of orbit equivalence
relations. The notion of cost is a useful invariant
in this theory.
When a countable group Γ acts on a space, it
defines an equivalence relation: “to be in the same
orbit”. We consider measure-preserving actions
on a standard probability measure space. Cost
was introduced by G. Levitt in order to quantify
the amount of information needed to build this
equivalence relation.
Consider for instance the Z2 -action on the circle
R/2π Z given by two rotations a and b, whose angles together with 2π are rationally independent.
Because of commutativity, there are many ways to
check that two points are in the same orbit by using elementary jumps x ∼ a±1 (x) and x ∼ b±1 (x).
Indeed, the information encoded in the data {a, b}
is highly redundant. Choose instead some interval Iǫ ⊂ R/2π Z of length ǫ > 0, and restrict the
elementary jumps x ∼ b(x) to only those x’s in
Iǫ (and retain the a-jumps). Then Φǫ := {a, b|Iǫ }
still generates the orbit equivalence relation R
of the Z2 -action: the smallest equivalence relation
containing all the (x, ϕ(x)) for ϕ ∈ Φǫ and x in
the domain of ϕ, is R itself.
In fact, because the a-orbits are dense, each
point z admits some a-iterate an (z) in Iǫ , so
that the connection between z and b(z) may be
recovered in (2n + 1)-jumps, namely n times a,
followed by the restriction b|Iǫ and then n times
a−1 . The measures of the domains of a and b|Iǫ
sum to 1 + ǫ. This is by definition the cost of Φǫ .
And it is cheaper than the cost of {a, b}. Moreover,
Damien Gaboriau is directeur de recherche at the Université de Lyon, CNRS/ENS-Lyon, France. His email address
is damien.gaboriau@umpa.ens-lyon.fr.
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considering ǫ tending to 0 leads one to declare R
to have cost = 1 (a priori ≤ 1, but Cost(R) ≥ 1
when the classes are infinite).
More generally, consider an action α of a countable group Γ on a standard Borel space (X, µ),
preserving the probability measure µ. Examples of
such actions are plentiful, for instance Bernoulli
shifts (X, µ) = (X0 , µ0 )Γ (Γ acting by precomposition on functions f : Γ → X0 preserves the product
measure µ0⊗Γ ), or for instance the action by multiplication of a countable subgroup of a compact
group with its Haar measure.
In this measure-theoretic context, all the constructions have to be measurable, and sets of
measure 0 are neglected. Assume that the action
is free, i.e., the only element with a fixed point set
of positive measure is the identity.
Consider a countable family Φ = {ϕj } of isomorphisms ϕj : Aj → Bj between Borel subsets
Aj , Bj ⊂ X whose graphs are each contained in
Rα ; i.e., for each j, each x ∈ Aj belongs to the
α-orbit of ϕj (x). The cost of Φ is the number
of generators weighted by the measure
of their
P
domains, that is to say Cost(Φ) = j µ(Aj ).
The cost of the action α, and equivalently of
its orbit equivalence relation Rα , is defined as the
infimum of the costs over all generating Φ’s:
Cost(Rα ) := inf{Cost(Φ) : Φ generates Rα }.
It is clear, by taking the ϕj = α(γj ) associated
with a generating set (γj ) of Γ that Cost(Rα ) is
less than or equal to the rank of Γ , i.e., its minimal
number of generators.
There is a pedantic way of defining the rank of a
countable group: as the infimum of the measures of
the generating subsets, for the natural measure on
Γ , namely the counting-measure. When applied to
Rα , this gives an interesting interpretation of the
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cost. As a subset of X × X, Rα is simply the union
of the graphs of the maps α(γ) : X → X, for γ ∈ Γ .
There is a natural measure ν on Rα defined by
pushing forward µ by the maps s γ : x ֏ (x, γ(x))
γ
and gathering together the various measures s∗ µ.
The cost of Rα is equivalently defined as the
infimum of the ν-measures of the subsets of
Rα that are not contained in any proper subequivalence relation.
The Z2 -action above, for which we computed the
cost, belongs to a larger class of examples. Ornstein
and Weiss proved the following remarkable result:
for any free action of an infinite amenable group
(for instance commutative, or nilpotent, or solvable
groups), the orbit equivalence relation may also
be defined by a single transformation of the space
ψ : X → X. For every γ ∈ Γ and almost every
x ∈ X, there is a certain iterate n(γ, x) such that
ψn(γ,x) (x) = α(γ)(x). For all these actions, the
infimum in the definition of the cost is in fact a
minimum and equals 1. This pair of properties,
when satisfied for some free action, in turn implies
amenability of Γ .
The direct product of any two infinite groups
Γ1 × Γ2 , with at least one infinite-order element,
is easily seen to produce only cost 1 free actions
(a straightforward elaboration of the above Z2 action example). This allows one to produce plenty
of actions whose cost is 1 but for which the
infimum is not attained for any generating Φ: just
consider nonamenable direct products. Recall that
containing the free group Fn on n (> 1) generators
prevents a group from being amenable.
When there exists a unique path of elementary
jumps x ∼ ϕ±1 (x) to connecting any two points in
the same orbit, Φ is called a treeing. This notion
is useful for computing the cost of some actions,
and this is one of the main results in the theory: A
treeing always realizes the cost of the equivalence
relation it generates [1]. If Φ is not a treeing, it is
always possible to restrict some ϕ ∈ Φ to a Borel
subset of its domain and nevertheless continue
to generate the same equivalence relation. On the
other hand, if Ψ is a treeing, then restricting any
ψ ∈ Ψ to a subset of its domain breaks some
connecting path and thus stops generating Rα . A
treeing is minimal in this sense. And the above
statement claims that one cannot expect any other
Φ to appear that will generate Rα at a cheaper
cost.
As a consequence, the cost of any free action
of the free group Fn equals exactly n. Indeed, the
family of transformations associated with a free
generating set of the group is a treeing. If two
free actions of two free groups on (X, µ) are orbit
equivalent (i.e., define the same orbit equivalence
relation), then the groups must have the same
rank. The orbit equivalence relation remembers
this rank. As another consequence, the cost of
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any free action of PSL(2, Z) is 1 + 61 . Recall that
PSL(2, Z)≃Z/3Z∗Z/2Z and 1+ 16 = (1− 13 )+(1− 21 ).
Naive strategies to produce treeings usually
collide with the following fundamental fact: when
an infinite countable group acts freely, there is
no measurable way to pick one point in each
orbit. This is because such a set D of selected
points would have infinitely many pairwise disjoint
translates γ(D), all with the same measure, in a
finite measure space: this is impossible.
Grushko’s theorem states that the rank of a
free product equals the sum of the ranks of the
factors. Similarly, the cost of a free action of a free
product Γ1 ∗ Γ2 equals the sum of the costs of the
action restricted to the factors Γi .
Recall Schreier’s theorem: a finitely generated
infinite normal subgroup of a free group Fn must
have finite index. This theorem extends to those
groups Γ whose free actions have cost > 1. Moreover, Schreier’s formula (p − 1) = i(n − 1) relates
the rank n of the ambient free group Fn to the
rank p of a subgroup of finite index i. This
formula admits a counterpart in cost theory:
[Cost(Rα |A) − 1] = µ(A) [Cost(Rα ) − 1] (compression formula), where Rα |A is the restriction
of the equivalence relation Rα to some Borel
subset A ⊂ X that meets each orbit and that is
equipped with the normalized restricted measure.
Indeed, the computations of cost made thus
far raise several open questions. Cost seems to
depend not on the particular free action but
solely on the group. Is this true in general (fixed
price problem)? There is moreover a strange coincidence with a numerical invariant, the first
(2)
ℓ2 Betti number β1 (Γ ). Namely, it seems that
(2)
β1 (Γ ) + 1 = Cost(Rα ), when α is a free action of
an infinite group Γ , although only the inequality
≤ has been proved. In particular, is it true that
actions of infinite Kazhdan property (T) groups
have cost = 1?
Orbit equivalence theory and cost are related
to several other mathematical fields, like operator
algebras, percolation on graphs, geometric group
theory, descriptive set theory, etc. Much of the
recent progress in von Neumann algebras and
orbit equivalence was the result of a successful
cross-pollination between these fields.

Further reading
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Duel at Dawn: Heroes, Martyrs,
and the Rise of Modern
Mathematics
Reviewed by Daniel S. Silver

Duel at Dawn: Heroes, Martyrs, and the Rise of
Modern Mathematics
Amir Alexander
Harvard University Press, 2010
US$28.95, 307 pages
ISBN-13: 9780674046610
On those occasions when popular culture takes a
moment to ponder mathematicians, the result is
usually unpleasant. Mentally unstable, obsessive,
and unfeeling are some of the traits seized upon
by Hollywood blockbusters such as A Beautiful
Mind and Good Will Hunting. Barbie dolls complain
that “Math class is tough!” before being reluctantly
pulled from store shelves. And magazine articles
about Grigory Perelman, who recently solved the
Poincaré conjecture, must begin by informing readers of the Russian mathematician’s eccentricity.
But it wasn’t always like this. Thales of Miletus,
who according to legend could calculate heights of
pyramids and find distances of ships seen offshore
using only pen and papyrus, was proclaimed one of
the Seven Sages of Greece. Archimedes of Syracuse
might have occasionally forgotten himself in the
bathtub, but for centuries he was admired as the
world’s greatest mathematician.
So what happened? Readers who wish to understand how mathematicians went from sage to
security risk might begin by reading Duel at Dawn
by Amir Alexander.
Alexander examines popular stories about
mathematicians during the eighteenth and nineteenth centuries. That many combine exaggeration
and fantasy is so much the better for the author,
Daniel S. Silver is professor of mathematics at the University of South Alabama. His email address is silver@
jaguar1.usouthal.edu.
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as they reveal contemporary attitudes about
mathematicians. Jean
d’Alembert, Évariste
Galois, Augustin-Louis
Cauchy, Niels Henrik
Abel, and János Bolyai
are the stars of Duel at
Dawn. The storyline is
clear: as mathematics
became more abstract
and independent of
physical sciences,
the popular image of
mathematicians went
from worldly to otherworldly. As the Enlightenment yielded to the
Romantic Era, the image of the natural savant gave
way to that of the heroic misfit.
Jean le Rond d’Alembert is best remembered
in mathematics for the ratio test, as well as for a
classical mechanics principle and a wave operator
that bear his name. He was the product of a Paris
salon. Literally. His mother was Claudine Guérin de
Tencin, a salonnière who invited guests regularly
for witty and inspiring intercourse. His father,
Chevalier Louis-Camus Destouches, a military officer, was one of her favorites. Mme de Tencin left
their illegitimate offspring in an open box on the
steps of a church. Destouches later arranged for
the infant to be raised in the home of Mme Rousseau, the wife of a glazier. D’Alembert remained
in her modest house until he was forty-eight years
old, living a strange double life. Laboring invisibly on mathematics in his tiny bedroom during
the morning hours, he would venture out in the
afternoons in order to sparkle among intellectuals
and aristocrats.

NOTICES

OF THE

AMS

1297

D’Alembert knew how to sparkle. Despite his
unimpressive appearance and odd, high-pitched
voice, he became a favorite at the salon of the
Marquise du Deffand. His enthusiasm and naïveté,
and his ability to mimic, charmed everyone. The
Duchesse de Chaulnes expressed the view that
d’Alembert was “only a child”, living in “eternal
infancy”. The following story, found in Thomas
Hankins’s biography of d’Alembert, is charming
confirmation.
Since he frequently did not have enough
to pay his cab fare, the Marquise de
Créqui would take him for a drive in her
coach and d’Alembert was so thrilled by
the echo produced when the carriage
went through the portals of the Louvre
that the Marquise had to instruct the
coachman to drive around five or six
times to satisfy him.
It is a pity that the engraved portrait of
d’Alembert reproduced in Duel at Dawn shows
none of the playful spirit that one senses from
Quentin de La Tour’s pastel portrait of the mathematician. (La Tour’s delightful portrait hangs in
the Louvre Museum in Paris. It can also be easily
found on the Web.) Nevertheless, Alexander brings
d’Alembert to life in his book.
Readers who have never considered this forgotten mathematician will want to read more.
Did d’Alembert always act
with an unstained spirit, as his
legend would have us believe?
Of course not. As Alexander
tells us, d’Alembert sought honors and fought petty battles.
It is the nature of the legend
rather than the nature of the
subject that is the concern of
Duel at Dawn. What the legend tells us is that during the
Enlightenment, when mathematics was firmly tethered to
La Tour's portrait of Jean physical subjects, successful
d'Alembert. mathematicians were popularly
imagined to be all-natural with
the ability to see reality clearly despite culture’s
artificial ingredients.
Legend would have us also believe that the
twenty-year-old Évariste Galois was cruelly ignored
and spent the night before a fatal duel frantically
writing the answer to an age-old question: under
what conditions can an equation be solved? “I have
not time. I have not time,’’ he scrawled in the margins. At least, that is how Eric Temple Bell’s Men
of Mathematics told the story. As Tony Rothman
made clear in “Genius and biographers: The fictionalization of Evariste Galois”, published in 1982 in
The American Mathematical Monthly, Bell’s version
1298
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of events is reckless nonsense. Galois’s brilliance
had been recognized by notable mathematicians,
and his work had already appeared in print. Sadly,
Galois was also emotionally troubled and gave
the impression of being dangerously violent. On
one occasion he publicly “toasted” the King with
an open knife. On another he marched through
the Paris streets heavily armed and wearing the
uniform of the outlawed National Guard. Galois
placed himself in perilous situations with the same
enthusiasm that he brought to his mathematics.
Rather than be shocked that he died so young, we
should be impressed that he lived as long as he did.
Alexander’s portrait of the real Galois is entertaining but certainly not new. What is fresh is Alexander’s explanation of why Galois’s discoveries
caused so little excitement at the time. The solutions of general quadratic polynomial equations
had been known as early as the ninth century. A
siege of seven centuries was needed before the
general third- and fourth-degree equations surrendered to solution. The great polynomial war
ended in 1824 when Abel proved that not every
polynomial of higher degree can be solved in terms
of radicals. Characterizing the polynomials that do
was Galois’s contribution six years later.
If Abel’s theorem seemed strange to mathematicians who were concerned primarily with physical
problems, then what Galois succeeded in doing
must have seemed both alien and useless. Galois
anticipated as much. In 1830, he wrote:
If you now give me an equation that
you have chosen at your pleasure, and
that you desire to know whether it is
resolvable by radicals or not, I could do
nothing but indicate to you the means
of responding to your questions, without wishing to charge either myself or
anyone with the task of doing it. In a
word, the calculations are impractical.
Galois believed that future generations would
see value in his work. “All that makes this theory
beautiful, and in truth, difficult,” he wrote, “is that
one has always to indicate the course of analysis
and foresee its result without ever being able to
perform the calculations.” One year later, he added:
“I believe that the moment will come when the algebraic transformations foreseen by the analysts will
find neither the time nor the place to be executed;
at that point it will become necessary to be content
with having foreseen them.”
The mathematics of Abel and Galois represents
an evolutionary step of monumental importance.
Problems about hanging chains and flowing heat
would have to make room for more abstract concerns. As mathematicians wafted higher into the
rarified realm of pure thought, the public would
soon lose sight of them. The Romantic myth of the
tragic hero, misunderstood and unappreciated,
AMS
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would supplant the Enlightenment’s myth of the
natural child.
Alexander has risked becoming something of a
tragic hero himself by including technical exposition in his book. Readers with little background
might blame themselves for their lack of comprehension. Mathematicians might blame the author.
A well-known theorem concerning equality of
mixed partial derivatives, proved by Euler, is stated
with insufficient hypothesis. Solvable groups, an
essential ingredient in Galois’s theory, are defined
incorrectly. In other places, such as the description
of John Wallis’s attempted proof of the parallel
postulate, sentences that are too informal cause
confusion. Fortunately, the main points of Duel at
Dawn don’t rely on the mathematical digressions.
Was the tragic image of Galois applied to nineteenth century scientists generally? Alexander
anticipates the question:

universities, where good students are reluctant
to major in mathematics and bad administrators
are quick to characterize mathematics faculty as
impractical or arrogant.
Duel at Dawn suffers from being repetitive. Its
handful of main points are good ones, but they are
met too often throughout the book. Also, the lack
of a separate section for references might frustrate
a serious reader. Nevertheless, Duel at Dawn offers
a good starting point for anyone who wishes to
understand some popular attitudes about mathematicians. The topic is important, especially for
educators. And, I must admit, the stories are fun.

…one might still wonder whether the
shift in the prevailing narrative was
unique to mathematics or was shared
with the other sciences. It is possible,
after all, that just as mathematical imagery absorbed some of the dominant
themes of High Romanticism, redefining what it meant to be a mathematician, so did other sciences.
Alexander dismisses the possibility by observing that it is difficult, perhaps impossible, to find
a physical scientist of the Romantic era who was
widely regarded as a misfit. Lord Kelvin, Hermann
von Helmholtz, Ludwig Boltzmann, Charles Darwin, and James Clerk Maxwell, for example, had
professional reputations that any scientist today
would envy.
Mathematicians might have been the only scientists who acquired the popular label of heroic
misfit, but Duel at Dawn can leave readers with
the impression that most mathematicians wore the
unhappy brand. Besides Galois, we find Abel and
Bolyai offered as examples, and, arguably, Cauchy,
too. Yet there were many well-known mathematicians in the nineteenth century who were seen as
anything but misfits: Cayley, Dirichlet, Gauss, and
Hamilton are just a few names that come to mind.
And there are plenty today. So why are sad
tales of unstable mathematicians from Galois to
Perelman so popular? Duel at Dawn suggests a
reason. The public sees mathematicians as being
like artists, preferring to live in a virtual world that
bears little resemblance to what G. H. Hardy called
“this stupidly constructed ‘real’ one”. Such people
cannot possibly be happy or sane.
Another reason, one not offered by Alexander,
can be found in our public high schools. Few graduates have any knowledge of mathematics beyond
computation. Fewer know what mathematicians
do. The repercussions are felt in colleges and
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Book Review

Mathematicians Fleeing
from Nazi Germany
Reviewed by Michèle Audin

Mathematicians Fleeing from Nazi Germany
Reinhard Siegmund-Schultze
Princeton University Press, 2009
US$49.50, Paperback, 504 pages
ISBN-13: 978-0691140414
German mathematicians emigrating to the
United States in the 1930s: We immediately think
of a few personalities, such as Emmy Noether, Hermann Weyl, Richard Courant. We know legends,
we have heard anecdotes.
Emmy Noether, for instance, found a position at
Bryn Mawr—note that she never had any academic
position in Germany, because of German prejudice
against women. Well, what do we know for sure?
Although it is true that Noether’s life was now
secure, the position she got in Bryn Mawr (keep
women among women, right?) was neither toplevel nor even permanent. As the book shows, she
was very influential in importing abstract algebra
to the States, and this was very remarkable, since
she spent only a year and a half there before her
death in 1935.
Richard Courant also played a role in developing
applied mathematics in the United States. His
abilities as an organizer—he was the director of
the mathematical institute in Göttingen before his
dismissal—helped him to create what is now called
the Courant Institute at New York University.
These are the kinds of sketchy details most of
us know about our mathematical forebears who
left Europe for the United States during the Nazi
era. However, such anecdotal impressions can obscure the fact that the tumultuous history of the
Michèle Audin is professor of mathematics at the Institut de Recherche Mathématique Avancée, Université de
Strasbourg and CNRS. Her email address is Michele.
Audin@math.unistra.fr.
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twentieth century had a major impact on the history of mathematics and mathematicians. Several
authors have investigated the massive slaughter
of World War I, which almost destroyed the French
scientific elites and obliterated a generation of
mathematicians, and the subsequent boycott of
German science at a time when German mathematicians were developing new trends such as
abstract algebra and general topology. Reinhard
Siegmund-Schultze’s book deals instead with another trauma of the last century, namely that
caused by Nazi policies, and its effects on mathematics worldwide but especially in Europe and the
United States.

What This Is Not
As one might expect from the title, this is not a
book about mathematics and mathematicians in
Nazi Germany, nor is it about science under the
Third Reich, nor even about mathematics and German mathematicians during the Nazi period—all
subjects that would also deserve a rigorous treatment.1 Rather, the book is about the flight and
exile of an important part of the German mathematical elite and the effects on the development
of mathematics, especially in the United States.
The issue here is quite precise and clearly
delimited in the book’s subtitle: “Individual fates
and global impact”. So: who emigrated? Why did
they do so? Where did they go? How did they
find their places in the host countries? How did
they influence the scientific life there? The book
is a rigorous work of history, in the sense that
it addresses a clear-cut issue and is based on
verifiable and carefully quoted sources. In addition
to the published and archival documents, the
author did quite a few interviews and received
letters from witnesses and relatives during the
1

See, however, [3] and [5].
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1990s. Note that, although this is an English
version of an older German book [6], it is indeed
a new book, relying on new sources (the Freiburg
archives, for instance) and new works.
Even the definition of each of the words in
the expression “emigré German-speaking mathematician” is investigated very carefully, leading
the author to a list of 145 persons. And this is
indeed a book about human beings (mathematicians) involved in human activities (mathematics,
if possible; mathematics, when they could) during
terribly hard times, a book in which mathematicians of today will “find information about the
lives, policies, and not least, sufferings of their
predecessors”.2

Individual Fates
This book is not a compendium of individual
stories, but it takes individual cases seriously.
In addition to the 145 who emigrated, seventeen
German-speaking mathematicians who were murdered are listed in the book. Examples include
Otto Blumenthal, a close friend of David Hilbert’s
and a managing editor of Mathematische Annalen,
who was dismissed from his position in Aachen
for racial and political reasons in 1933. He then
emigrated to the Netherlands and was eventually
deported to Theresienstadt—or driven to suicide.
Another example is Felix Hausdorff, one of the
inventors of general topology, who also wrote under the name of Paul Mongré and who committed
suicide together with his wife and sister-in-law to
escape deportation in 1942. There is also a (probably incomplete) list of seventy-one mathematicians
persecuted in other ways.
But let us come back to our 145 emigrés, the
145 men and women3 who were the actors in
this story: Emmy Noether, Hermann Weyl, Richard
Courant, as we know, but also 142 others. One
thinks of the scientists who left Germany because
the anti-Semitic laws caused them to lose their
positions and their jobs, forbade them to publish,
and even threatened their lives. But there were
also mathematicians who emigrated because they
could not bear to live under the Nazi terrorism—
some of them, like Carl Ludwig Siegel, went back
to Germany during the 1950s. One of them was
the complex analyst Peter Thullen, who left for
Italy and then Ecuador (in 1934–35) and whose
1933 daily notes, reproduced in an appendix to
the book, give evidence of the terrorist ambiance
that nobody, whether Jewish or not (Thullen was
a member of the Catholic youth), could avoid
noticing from the very beginning of the Nazi
regime. However, the majority of the emigrés were
2

Sentences between quotation marks are quotations from
the book.
3
There are, indeed, fifteen women in this list.
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indeed Jewish—or at least
were
considered
Jewish
according to the Nazi laws.
Some tried first to find positions in Europe—in France
(as did Emil Julius Gumbel
and Felix Pollaczek) or in Italy
(as did Thullen). These two
choices rapidly turned out to
be rather bad, because of the
fascist Italian (after 1922) and
collaborationist French (after
1940) political powers. Note
that some Italian (e.g., Beniamino Segre) and French
(Jacques Hadamard, Szolem
Mandelbrojt, André Weil. . . ) mathematicians had
to emigrate themselves to escape the anti-Semitic
policies of their countries. We already mentioned
the Netherlands, which was later occupied by
Germany, and the fate of Otto Blumenthal. Max
Dehn expected to replace Viggo Brun in Trondheim, Norway, but was forced to leave in 1940
when Germany occupied Norway (he succeeded in
reaching the United States—by the trans-Siberian
railroad). Fritz Noether emigrated to the Soviet
Union, where he eventually was a victim of Stalinism. Other countries (Sweden, Great Britain,
Turkey, Australia, Ecuador, Canada. . . ) are mentioned. But the United States of America was the
main and/or the final destination of most of our
fleeing mathematicians.

America
The American mathematical community was already well organized in the 1930s, and its members
had already produced high-level results.4 It was
nevertheless deeply transformed by the massive
arrival of good, even outstanding, European mathematicians, often working on subjects that were
not yet investigated in the United States. Of
course, there was a fear that these immigrants
would take all the positions and nothing would be
left for the students whom the American mathematicians were teaching. There were even some
anti-Semitic feelings that were not politically incorrect to express at that time. Such distinguished
mathematicians as Max Dehn and André Weil were
condemned to positions at Black Mountain College and Lehigh University, respectively (see [7]).
The country was described as “a land of intellectual cannibals” by Oscar Zariski (see [4]), also an
immigrant—not a German-speaking one, but one
on whom the influence of the German immigrant
Emmy Noether is indisputable.
4

To use an easy measurement, the first Fields Medals
were given, in 1936 in Oslo, to both a European, Lars
Ahlfors, and an American, Jesse Douglas.

Notices of the AMS

1301

While Noether had an impact on pure mathematics, others contributed to the creation of the
American school of applied mathematics, notably
Richard Courant, but also Theodore von Kármán,
Richard von Mises, and others. The roles they
played are described and investigated in the book.

Mathematicians Fleeing from Nazi
Germany
Chapter 1: The Terms “German-Speaking
Mathematician”, “Forced”, and “Voluntary
Emigration”
Chapter 2: The Notion of “Mathematician” Plus
Quantitative Figures on Persecution
Chapter 3: Early Emigration
Chapter 4: Pretexts, Forms, and the Extent of
Emigration and Persecution
Chapter 5: Obstacles to Emigration out of
Germany after 1933, Failed Escape, and
Death
Chapter 6: Alternative (Non-American) Host
Countries
Chapter 7: Diminishing Ties with Germany
and Self-Image of the Refugees
Chapter 8: The American Reaction to
Immigration: Help and Xenophobia
Chapter 9: Acculturation, Political Adaptation,
and the American Entrance into the War
Chapter 10: The Impact of Immigration on
American Mathematics
Chapter 11: Epilogue: The Postwar Relationship of German and American
Mathematicians

Contents of the Book
This is a very rich book, as one can tell from the
list of chapter titles given above. A historical work
of synthesis of this kind finds its foundations in
the study of quite a lot of documents. Some of
them are presented in the book and are especially
relevant to the author’s analysis, in particular the
diary notes of Richard von Mises and Peter Thullen.
Among these moving documents is a letter
Max Dehn wrote to the Deutsche MathematikerVereinigung in 1948 (what follows is an English
translation by the author of the book):
But I cannot rejoin the Deutsche
Mathematiker-Vereinigung. I have
lost the confidence that such an
association would act differently
in the future than in 1935. I fear
it would, once again, not resist an
unjust demand coming from outside. The DMV did not have to take
care of very important values. That
it did not voluntarily dissolve itself
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in 1935, and that not even a considerable number of members left
the association, leads me to this
negative attitude. I am not afraid
that the new DMV will again expel
Jews, but maybe next time it will be
so-called communists, anarchists,
or “colored people”.
This is the responsibility of the community we
are dealing with. In addition to a “desperate and
intermittent protest of memory” (as the French
philosopher Jankelevitch wrote), in addition to “the
responsibility of the living to keep the memory of
these historical events alive” (from the Preface),
this book is a testimony of the willing, for a
part of our community (and in particular, for
some German mathematicians5), to take their part
in this responsibility. I leave the last word to the
author, himself a researcher from the former DDR,
now working in Norway:
Motives for dealing with the particular social and historical problems
of scientific emigration in this
book are manifold, recent political
events being among them.
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The author writes that this book is a sign that “German mathematicians are prepared to face the problems
and responsibilities of the past.” Indeed we hope that
the time when the Notices received letters such as [2] is
over. But there is no evidence that the same is true of
other communities. I was very surprised, when I started
to investigate the way Jewish French mathematicians disappeared from the scientific journals during the Vichy
period (see [1]), to see that nothing at all had been done
on this topic.
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DOCEAMUS
doceamus . . . let us teach

Teaching General ProblemSolving Skills Is Not a Substitute
for, or a Viable Addition to,
Teaching Mathematics
John Sweller, Richard Clark, and Paul Kirschner
Problem solving is central to mathematics. Yet
problem-solving skill is not what it seems. Indeed,
the field of problem solving has recently undergone a surge in research interest and insight,
but many of the results of this research are both
counterintuitive and contrary to many widely held
views. For example, many educators assume that
general problem-solving strategies are not only
learnable and teachable but are a critical adjunct to
mathematical knowledge. The best known exposition of this view was provided by Pólya (1957). He
discussed a range of general problem-solving strategies, such as encouraging mathematics students
to think of a related problem and then solve the
current problem by analogy or to think of a simpler problem and then extrapolate to the current
problem. The examples Pólya used to demonstrate
his problem-solving strategies are fascinating, and
his influence probably can be sourced, at least
in part, to those examples. Nevertheless, in over
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a half century, no systematic body of evidence
demonstrating the effectiveness of any general
problem-solving strategies has emerged. It is possible to teach learners to use general strategies
such as those suggested by Pólya (Schoenfeld,
1985), but that is insufficient. There is no body of
research based on randomized, controlled experiments indicating that such teaching leads to better
problem solving.
Recent “reform” curricula both ignore the absence of supporting data and completely misunderstand the role of problem solving in cognition.
If, the argument goes, we are not really teaching
people mathematics but rather are teaching them
some form of general problem solving, then mathematical content can be reduced in importance.
According to this argument, we can teach students
how to solve problems in general, and that will
make them good mathematicians able to discover
novel solutions irrespective of the content.
We believe this argument ignores all the empirical evidence about mathematics learning. Although
some mathematicians, in the absence of adequate
instruction, may have learned to solve mathematics problems by discovering solutions without explicit guidance, this approach was never the most
effective or efficient way to learn mathematics.
The alternative route to acquiring problemsolving skill in mathematics derives from the work
of a Dutch psychologist, De Groot (1946–1965),
investigating the source of skill in chess. Researching why chess masters always defeated weekend
players, De Groot managed to find only one

NOTICES

OF THE

AMS

1303

difference. He showed masters and weekend
players a board configuration from a real game,
removed it after five seconds, and asked them to
reproduce the board. Masters could do so with an
accuracy rate of about 70% compared with 30%
for weekend players. Chase and Simon (1973)
replicated these results and additionally demonstrated that when the experiment was repeated
with random configurations rather than real-game
configurations, masters and weekend players had
equal accuracy (±30%). Masters were superior only
for configurations taken from real games.
Chess is a problem-solving game whose rules
can be learned in about thirty minutes. Yet it takes
at least ten years to become a chess master. What
occurs during this period? When studying previous games, chess masters learn to recognize tens
of thousands of board configurations and the best
moves associated with each configuration (Simon &
Gilmartin, 1973). The superiority of chess masters
comes not from having acquired clever, sophisticated, general problem-solving strategies but
rather from having stored innumerable configurations and the best moves associated with each in
long-term memory.
De Groot’s results have been replicated in a
variety of educationally relevant fields, including
mathematics (Sweller & Cooper, 1985). They tell
us that long-term memory, a critical component
of human cognitive architecture, is not used to
store random, isolated facts but rather to store
huge complexes of closely integrated information
that results in problem-solving skill. That skill is
knowledge domain-specific, not domain-general.
An experienced problem solver in any domain has
constructed and stored huge numbers of schemas in long-term memory that allow problems in
that domain to be categorized according to their
solution moves. In short, the research suggests
that we can teach aspiring mathematicians to be
effective problem solvers only by providing them
with a large store of domain-specific schemas.
Mathematical problem-solving skill is acquired
through a large number of specific mathematical
problem-solving strategies relevant to particular
problems. There are no separate, general problemsolving strategies that can be learned.
How do people solve problems that they have
not previously encountered? Most employ a version of means-ends analysis in which differences
between a current problem-state and goal-state
are identified and problem-solving operators are
found to reduce those differences. There is no
evidence that this strategy is teachable or learnable
because we use it automatically.
But domain-specific mathematical problemsolving skills can be taught. How? One simple
answer is by emphasizing worked examples of
problem-solution strategies. There is now a large
body of evidence showing that studying worked
1304
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examples is a more effective and efficient way of
learning to solve problems than simply practicing
problem solving without reference to worked examples (Paas & van Gog, 2006). Studying worked
examples interleaved with practice solving the type
of problem described in the example reduces unnecessary working memory load that prevents the
transfer of knowledge to long-term memory. The
improvement in subsequent problem-solving performance after studying worked examples rather
than solving problems is known as the workedexample effect (Paas & van Gog).
Whereas a lack of empirical evidence supporting
the teaching of general problem-solving strategies
in mathematics is telling, there is ample empirical
evidence of the validity of the worked-example effect. A large number of randomized controlled experiments demonstrate this effect (e.g., Schwonke
et al., 2009; Sweller & Cooper, 1985). For novice
mathematics learners, the evidence is overwhelming that studying worked examples rather than
solving the equivalent problems facilitates learning. Studying worked examples is a form of direct,
explicit instruction that is vital in all curriculum
areas, especially areas that many students find
difficult and that are critical to modern societies.
Mathematics is such a discipline. Minimal instructional guidance in mathematics leads to minimal
learning (Kirschner, Sweller, & Clark, 2006).
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Crossword Puzzle

C R O S S WO R D
…demonstrationem mirabilem …
by Ned White
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15

17

ACROSS
1 Prize won by 47-Across in 1995/96
5 Place name before and after City
9 His work on Galois deformations
helped 47-Across
14 Sci. founded by Danish botanist Eugen
Warming
15 Goat’s perch
16 Cropped up
17 With 60-Across, words spoken by
47-Across on June 23, 1993, that resulted in sustained applause
19 Post in a flight
20 Gaucho gear
21 ________ Normale Superieure
23 Non-NATO W. Eur. country
24 Term.
25 “My mind____________,” said by
47-Across after successfully repairing
the 1993 proof
28 Actor Oliver, portrayer of Steinbrenner
in “The Bronx is Burning”
29 Brit. honor
30 1989 Fermat Prize winner whose work
opened doors for 47-Across
33 Study grant named for a senator
37 Rode the Acela, e.g.
38 Old Spanish bread?
41 Appear
42 Object named for 47-Across in 1999
43 Org. established by Nixon
46 Sharp
47 Subject of “Nova” episode The Proof
51 Windy City commuting option: Abbr.
54 Front end?
55 Tissue substance
56 Sharp
58 Word after street or clean
60 See 17-Across
62 Pad paper?
63 A Palin
64 Massive star
65 What Nick Katz (and others) found in
work by 47-Across, in August 1993
66 Singer born Eithne Ní Bhraonáin
67 Prize won by 47-Across in 1997

6

Answers: Page 1380

1
55

59

1

60

56

57

61

62

63

64

65

66

67

DOWN
1 Small dams
2 Strings in “Eleanor Rigby”
3 Actress Lindsay
4 Dart
5 “Eeeww!”
6 Set right
7 Literature Nobelist Derek
8 Radiant
9 “Olympia” and “Absinthe Drinker”, e.g.
10 Is for two?
11 “Awesome!”
12 _________manual
13 Fill a flat again?
18 Fasten down
22 Shaver
26 Kemo _______
27 Certain hemp provider
28 Undercoat
30 Gold stds.
31 Afore
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32
34
35
36
38
39
40
42
44
45
47
48
49
50
51
52
53
57
59
61

Dundee denial
D.D.E. zone
My _______
Trip agent?
Some church music
Kitchen add-on?
Assails
“The Good Girl” star, 2002
Fast-food freebie
Little puncher
Seating option
Windows vis-a-vis MS-DOS, e.g.
Gloomy, in verse
Squander
Belief
Innsbruck’s province
Fred’s dancing sister
Fashionable, to Fermat
That, in Toledo
BlackBerry, e.g., in brief
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2009 Annual Survey of the Mathematical Sciences in the U.S.

2009 Annual Survey of the
Mathematical Sciences
in the United States
(Third Report)
Faculty Profile
Enrollment and Degrees Awarded Profile
Graduate Student Profile
Richard Cleary, James W. Maxwell, and Colleen A. Rose
This report presents a statistical profile of
mathematical sciences departments at four-year
colleges and universities in the United States.
The information presented was gathered on a
questionnaire called the Departmental Profile
which requested data about the number of faculty
in various categories, the recruitment of new
faculty, undergraduate and graduate course
enrollments, number of bachelor’s and master’s
degrees awarded during the preceding year, and
the number of graduate students, all as of fall
2009. The questionnaire is available at www.ams.
org/annual-survey/deptprof.
The 2009 First Report, Part II, presented data
collected earlier about faculty salaries (pages
410–415 of the March 2010 issue of Notices of
the AMS ).
Faculty Size
Table 1A gives the number of faculty for different
categories of faculty within each survey group,
Table 1B gives the same information for females
only, and Table 1C gives some percentages based
on the information in Tables 1A and 1B. The
estimated total number of full-time faculty in the
mathematics groups (Groups I, II, III, Va, M, and
B combined) is 22,463. This is an increase of 328
faculty over last year. Because of the sampling
and non-responses issues detailed on page 1317,
the estimate of the total number of faculty has an
estimated standard error of 383. Definitions of the
various departmental groupings along with details
1306

on the statistical procedures used in the Annual
survey are described on page 1317. The doctoral
mathematics departments (Groups I, II, III, and Va)
full-time faculty has increased to 8,260 from 8,024,
Group M is down 250 faculty members, and Group
B is up 342. The total faculty size in the statistics
and biostatistics group (Group IV) is up to 1,824
this year from 1,749 last year. For the 2009 survey
cycle, eight former masters-level mathematics
departments reported new doctoral programs and
were therefore shifted from Group M to Group III.
This shift accounts for the majority of the increase
in faculty in the doctoral departments and the
decline in the Group M faculty. The reader should
keep the changes in Groups III and M in mind when
comparing 2008 figures to 2009 figures.
The number of non-tenure-track doctoral
faculty (including postdoctoral positions) for all
mathematics departments combined is estimated
at 2,538 this year, up 7% from 2,361 last year.
The number of nondoctoral full-time faculty has
remained relatively stable at 3,969. In Group IV the
number of part-time faculty increased 39% from
143 last year to 199 this year, and the number of
non-tenure-track doctoral faculty increased from
386 last year to 396 this year due to the increased
number of postdoctoral appointments.
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.
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Highlights
The job market for doctoral mathematicians took a decided turn for
the worse during the 2008-2009 hiring season. For all mathematics
departments combined, the number of full-time positions under
recruitment during 2008-2009 for employment beginning in fall
2009 decreased 27%, dropping to 1,464 from 2,012 reported last
year. This is smallest number of such positions reported since 1997
when it was 1,246. The number of tenured/tenure-track positions
under recruitment during this period was 930, down 23% from the
previous year’s figure of 1,213. The number of full-time positions
filled was 1,274, with 710 of these tenured/tenure-track positions.
These figures are down 30% and 27%, respectively, from the figures
reported for the 2007-2008 hiring season.
For all mathematics departments combined, the number of new
doctoral recipients hired for positions beginning in fall 2009 was
down 13% from the previous year’s number, to 656. Likewise, there
was a decrease in the number of new doctoral recipients obtaining
tenure-track positions for fall 2009 with 301 such hirings reported
compared to 378 reported for fall 2008.
Among the 187 individuals hired into tenure-track positions in the
doctoral mathematics departments, 95 held a non-tenure-track
position when hired and 64% (61) of these were postdoctoral
positions. For the 524 individuals hired into tenure-track positions
in Groups M and B combined, 32% (170) held a non-tenure-track
position when hired and 21% of these were postdoctoral positions.
Changes in the numbers of faculty from 2008 to 2009 were modest.
The estimated number of full-time faculty in all mathematics
departments combined is 22,463, up 1% from 22,135 last year.
The number of nondoctoral full-time faculty is 3,969, essentially
unchanged from 3,972 last year. The number of part-time faculty
is 6,570, down 2% from 6,693 last year.
For the doctoral math departments combined, the number of full-time
non-tenure-track doctorate-holding faculty continued its slow but
steady climb since 2002. This number reached 1,681for 2009, up
32% over its 2002 figure of 1,274. Faculty holding a postdoctoral
position have steadily increased for the last three years and now
account for 70% of the non-tenure-track faculty reported by the
doctoral math departments.
For the combined mathematics departments, women comprised 29%
of the full-time faculty in fall 2009. For the doctoral mathematics
departments combined, women comprised 13% of the doctoralholding tenured and tenure-track faculty and 27% of the doctoralholding non-tenure-track faculty in fall 2009. For Group M faculty
these same percentages are 27 and 31 respectively, and for Group B
faculty they are 29 and 28 respectively. Among the nondoctoral fulltime faculty in all math departments combined, women comprise
59%. All percentages are in line with those of the past two years.
The reported number of full-time graduate students at doctoral
mathematics departments increased moderately, from 10,883
in fall 2008 to 11,268 for fall 2009. The number of women among
these graduate students also increased slightly to 3,248, the same
percentage of women as last year. The percent of U.S. citizens
among the total full-time graduate students was essentially
unchanged from the prior four years at 56%. The percentage of
underrepresented minorities among the U.S. citizen graduate
students remained steady at 10%, in line with the figures for the
previous four years.
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Table 1D gives an eight-year history of tenured/
tenure-track, and non-tenure-track doctorateholding faculty, and all part-time faculty for
Groups I, II, III, and Va combined, for Group M, and
for Group B. For Groups I, II, III and Va combined,
Table 1D shows a slow but steady increase in the
number of (doctoral) non-tenure-track faculty and
a drop in the number of part-time faculty. For
Group M, Table 1D shows a relatively stable count
of tenured and tenure-track faculty and declines
in the non-tenure-track faculty in recent years. For
Group B, it shows substantial growth in the number
of tenured and tenure-track faculty and a decline
in part-time faculty.
Tables 1F and 1G give more information about
two types of faculty: full-time faculty without a
doctorate and part-time faculty. The majority of
full-time non-doctoral faculty, 3,224 (81%), are
found in Groups M and B departments. Table
1G shows the part-time faculty broken down by
gender and whether they have a doctoral degree.
Comparing Table 1G to last year’s table, we see that
overall part-time faculty has remained relatively
stable among the groups with the exception of
Group IV which shows an increase of 39% and 7%
in part-time male and female faculty, respectively.
Female Faculty
Table 1B gives a complete breakdown of all
categories of female faculty by group. For 2009–
2010 the estimated total number of full-time
faculty in Groups I, II, III, Va, M, and B combined
is 22,463 of which 6,453 are females. Females
comprise 29% of the full-time faculty, about the
same as last year's 28%. In Group B the estimated
number of doctoral female faculty increased from
1,825 last year to 2,192 this year, tenured female
faculty increased from 1,137 to 1,342, untenured
but tenure-track female faculty increased from
552 to 670, and non-tenure-track doctoral female
faculty (including postdoctoral appointments)
increased from 136 to 180. In Group M the doctoral
full-time female faculty decreased from 961 last
year to 942, and untenured but tenure-track female
faculty decreased from 311 to 287 this year. These
declines are due primarily to the shift of the eight
former Group M departments to Group III for the
2009 survey.
Table 1C compares the number of full-time
and female full-time faculty that fall into each
reporting group for fall 2009. The percentage who
are female in each group is given in the bottom row
of Table 1C. These percentages vary considerably
among the groups, from a low of 14% for Group I
(Pr) to a high of 34% for Group B.
Table 1D contains information about the
percentage of female faculty among the tenured/
tenure-track and non-tenure-track doctoral fulltime faculty and among the part-time faculty for
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Table 1A: Total Faculty, Fall 2009
GROUP
I

I

Public

Private

II

III

Va

1802

1078

2553

2519

1724

1074

2305

1093

595

177

87

Postdoctoral appointments

315

297

Other non-tenure-track

139

95

78
168

Total full-time faculty
(Standard error)1
Doctoral full-time faculty
Tenured
Untenured, tenure-track

Nondoctoral full-time faculty
(Standard error)1
Total part-time faculty
(Standard error)

I, II, III,
& Va

M

B

I, II, III,
Va, M, & B

IV

308

8260
(38)

4328
(78)

9875
(379)

22463
(383)

1824
(34)

2114

298

7515

3428

7550

18493

1725

1528

1399

164

4779

2410

5069

12258

911

299

442

50

1055

798

1844

3698

416

276

56

47

991

19

59

1068

122

202

218

37

690

202

577

1469

275

4

247

405

10

745
(12)

899
(36)

2325
(192)

3969
(195)

100
(7)

25

372

566

23

1154
(19)

1802
(88)

3614
(292)

6570
(299)

199
(16)

1 See 'Remarks on Statistical Procedures' page 1317.

the years 2002 to 2009. Table 1D shows a small
increase in the percent of women among the
tenured/tenure-track faculty within the doctoral
departments and more substantial increases in
Group M and Group B departments.
Table 1E gives the male/female breakdown
by count and percentage for Groups I, II, III, and
Va combined, Groups M and B combined, and
Group IV for various categories of faculty. It
shows that the percentage of women is generally
higher in statistics (Group IV) than in the doctoral
mathematics groups (Groups I, II, III, and Va
combined) and that the percentage of tenured
faculty who are women is highest in Groups M
and B combined.
Table 1F shows that of the 3,968 nondoctoral
full-time faculty in Groups I, II, III, Va, M, and B
combined, 2,089 (53%) are females. From Table 1G
we see that in these same groups there are 6,570
part-time faculty, of which 2,797 (43%) are females.
Faculty Recruitment
Figure 1 shows the number of full-time doctoral
positions posted for all mathematics departments
combined as well as the number of those that were
tenured/tenure-track for the years 1997 to 2009.
The number of positions posted and the number of
available tenured/tenure-track positions steadily
increased, reaching a maximum in 2001. Over the
last eight years these numbers have shown some
variability with this year's total number of tenured/
tenure-track posted positions being the lowest
reported since 1997.
Figure 1A shows the number of full-time
doctoral positions filled for all mathematics
departments combined as well as the number of
tenured/tenure-track positions filled for the years
2002 to 2009. After having reached a seven-year
1308

high last year the number of tenured/tenure-track
positions plunged to an eight-year low for 2009
(dropping to 711 from 978 last year).
Table 2A contains detailed information on the
number of full-time doctoral faculty positions under
recruitment during 2008–2009 for employment
beginning in the academic year 2009–2010. Among
mathematics departments (Groups I, II, III, Va, M,
and B), 1,464 positions were under recruitment,
down 27% compared to those under recruitment
during 2007-2008. Of those 1,464 positions, 1,297
(89%) were available to new doctoral recipients, and
of those 1,297 positions, 783 (60%) were tenured/
tenure-track positions. The 783 tenured/tenuretrack positions open to new doctoral recipients
is down 28% from the 1,081 such positions under
recruitment in 2007–2008, reflecting decreases
in all Groups except Group I (Pr) which increased
from 9 to 14 this year. The total number of
tenured/tenure-track full-time doctoral positions
under recruitment in Groups I, II, III, Va, M, and B
combined is 930, down 23% from last year’s figure
of 1,213. In Groups I, II, III, and Va combined, the
total number of posted doctoral positions open
at the associate/full level decreased from 96 last
year to 60 this year.
Table 2B condenses the information in Table
2A. It also reorganizes the doctoral hires into one
section for new doctoral hires and another for
other doctoral hires (so excludes posted doctoral
positions that were temporarily filled with a person
without a doctorate).
From Table 2B we find that the total number of
full-time doctoral positions filled in mathematics
departments (Groups I, II, III, Va, M, and B
combined) is 1,239, down from 1,688 last year (a
decrease of 27%); it is down 29% in Groups I, II,
III, and Va combined and down 25% in Groups M
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Table 1B: Female Faculty, Fall 2009
GROUP
I

I

Public

Private

271

151

Female full-time faculty
(Standard error)
Doctoral full-time faculty

I, II, III,
& Va

M

B

I, II, III,
Va, M, & B

IV

55

1672
(13)

1439
(31)

3341
(151)

6453
(153)

553
(15)

II

III

Va

547

649

231

150

385

416

49

1230

942

2192

4364

504

Tenured

85

43

158

200

18

504

587

1342

2432

184

Untenured, tenure-track

40

19

81

131

6

278

287

670

1235

162

Postdoctoral appointments

58

55

58

11

13

195

3

40

238

42

Other non-tenure-track

48

32

88

74

12

254

65

140

458

117

40

1

162

234

6

442

497

1149

2089

48

61

3

150

229

4

447

793

1558

2797

58

Nondoctoral full-time faculty
Female part-time faculty

Table 1C: Full-Time Faculty, Fall 2009
GROUP
I
Public

I
Private

Full-time faculty
Percentage of total full-time faculty

1802
7%

Female full-time faculty
Percentage of total female full-time
faculty
As percent of female full-time faculty
within group

IV

TOTAL

II

III

Va

M

B

1078
4%

2553
11%

2519
10%

308
1%

4328
18%

9875
41%

1824
8%

24287
100%

271
4%

151
2%

547
8%

649
9%

55
1%

1439
21%

3341
48%

553
8%

7006
100%

15%

14%

21%

26%

18%

33%

34%

30%

29%

Table 1D: Mathematics Faculty Counts and Percentage Female, Fall 2002-2009
2002

2003

2004

2005

2006

2007

2008

2009

Groups I, II, III, & Va
Doctoral full-time faculty
Tenured/tenure-track
Percentage female
Non-tenure-track
Percentage female
Part-time faculty
Percentage female

5616
10%
1274
23%
1504
35%

5559
10%
1343
25%
1389
35%

5604
11%
1314
25%
1355
37%

5686
11%
1401
24%
1054
37%

5668
12%
1461
25%
1128
40%

5709
12%
1576
25%
1143
37%

5666
13%
1598
25%
1165
37%

5834
13%
1681
27%
1154
39%

Group M
Doctoral full-time faculty
Tenured/tenure-track
Percentage female
Non-tenure-track
Percentage female
Part-time faculty
Percentage female

3188
22%
276
39%
2393
37%

3005
22%
230
33%
1952
37%

3113
23%
277
48%
1888
37%

3351
24%
263
36%
1842
37%

3400
25%
283
28%
1493
41%

3325
25%
232
38%
1868
39%

3403
26%
231
32%
1824
42%

3208
27%
220
31%
1802
44%

Group B
Doctoral full-time faculty
Tenured/tenure-track
Percentage female
Non-tenure-track
Percentage female
Part-time faculty
Percentage female

5569
23%
507
36%
4117
45%

6172
26%
460
20%
3997
42%

5770
25%
472
29%
4846
44%

6875
25%
516
32%
3630
41%

6623
27%
545
25%
3922
40%

6427
27%
363
33%
4053
43%

6733
25%
532
26%
3703
46%

6914
29%
636
28%
3614
43%

NOVEMBER 2010

NNOTICES
OTICESOF
OFTHE
THEAMS
AMS

1309

2009 Annual Survey of the Mathematical Sciences in the U.S.

Table 1E: Summary of Full-Time and Part-Time Faculty, Fall 2009
and B combined. This year Groups
GROUP
I, II, III, and Va combined filled
454 doctoral positions, of which
I, II, III, & Va
M &B
IV
187 (41%) were tenured/tenureMale Female
Male Female
Male Female
track positions. Last year these
Full-time faculty
6588 1672
9422 4780
1272
553
same groups filled 635 doctoral
Percentage
80%
20%
66%
34%
70%
30%
positions, of which 253 (40%) were
tenured/tenure-track. Groups M
6285 1230
7844 3134
1220
504
Doctoral full-time faculty
Percentage
84%
16%
71%
29%
71%
29%
and B combined filled 785 doctoral
positions this year, and 524 (67%)
Tenured
4276
504
5551 1929
727
184
Percentage
89%
11%
74%
26%
80%
20%
of these were tenured/tenuretrack positions. Last year these
Untenured, tenure-track
777
278
1685
958
254
162
Percentage
74%
26%
64%
36%
61%
39%
two groups filled 1,053 doctoral
positions, of which 725 (69%) were
Postdoctoral appointments
796
195
34
43
81
42
tenured/tenure-track.
Percentage
80%
20%
44%
56%
66%
34%
This year the estimated total
Other non-tenure-track
437
254
574
205
158
117
number of new doctoral hires
Percentage
63%
37%
74%
26%
58%
42%
in mathematics departments is
Nondoctoral full-time faculty
302
442
1579 1646
52
48
down 13% (to 656 from 758) from
Percentage
41%
59%
49%
51%
52%
48%
last year; it is down 13% (to 245
Part-time faculty
707
447
3066 2350
140
58
from 280) in Groups I, II, III, and
Percentage
61%
39%
57%
43%
71%
29%
Va combined, and down 14% (to
410 from 478) in Groups M and
Table 1F: Nondoctoral Full-Time Faculty, Fall 2009
B combined. The number of new
doctoral tenure-track hires in the
GROUP
mathematics groups combined
Full-time
Faculty
is down 20% (to 301 from 378).
I, II, III, & Va
M
B
IV
Among the new doctoral hires in
Male Female Male
Female
Male Female Male
Female
Groups I, II, III, and Va combined,
Without a Doctorate
302
442
402
497
1176 1149
52
48
only about 12% of the jobs (12%
Tenured
12
15
58
32
422
260
2
1
for males, 11% for females) were
Untenured, tenure-track
2
0
8
17
123
76
1
0
Postdoctoral appointments
3
2
0
0
0
0
6
1
tenure-track positions. This is
Other non-tenure-track
284
426
336
448
631
813
43
46
down from 21% last year.
Departments were asked to
report the number of doctoral
Table 1G: Part-Time Faculty, Fall 2009
hires into tenured/tenure-track
GROUP
positions filled by individuals
Part-time Faculty
who held a non-tenure-track position the
I, II, III, & Va
M
B
IV
previous year and of those, how many
Male Female Male
Female
Male Female Male
Female
were in postdoctoral appointments.
Doctoral
278
85
235
95
421
235
118
37
For Groups I, II, III, and Va combined,
Nondoctoral
429
362
775
697
1636
1322
22
21
95 individuals reported having held a
non-tenure-track position the previous
Total
707
447 1010
793
2057
1558
140
58
year (51% of the 187 tenure-track
hires), with 61 (33%) having held a
from 930 last year. The total of not-new doctoral
postdoctoral appointment the previous
hires (one-plus years since degree) into tenured/
year. This compares with last year’s figure of 86
tenure-track positions in all the mathematics
(34%) positions filled by individuals who held a
groups combined is 409, down 41% from last year.
postdoctoral appointment the previous year. For
It is down 19% in Groups I, II, III, and Va combined
Groups M and B combined, 170 individuals (32%
(to 158 from 195 last year), and down 50% in
of the 524 tenure-track hires) reported having
Groups M and B combined (to 251 from 499).
held a non-tenure-track position the previous
year, with 36 (7%) having held a postdoctoral
Faculty Attrition
appointment the previous year. This compares
Table 3 displays losses of full-time mathematical
with last year’s figure of 45 (6%) positions filled by
sciences faculty due to retirements and deaths
individuals who held a postdoctoral appointment
between 1 September 2008 and 31 August 2009
the previous year.
for each departmental grouping. The fall 2009
The estimated number of not-new doctoral
faculty attrition rate for Groups I, II, III, Va, M, and
hires in mathematics departments is 584, down
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Figure 1: Number of Full-Time Doctoral Positions under Recruitment
Groups I, II, III, Va, M, & B Combined, Fall 1997 to Fall 2009

Tenured/Tenure-Track Posted

Other Full-Time Posted
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Figure 1A: Number of Full-Time Doctoral
Positions Filled
Groups I, II, III, Va, M, & B Combined, Fall 2002 to Fall 2009

Tenured/Tenure-Track Filled

Other Full-Time Filled

2400
2200
2000
1800
1600
1400
1200
1000
800
600
400
200
0
2002

2003

2004

2005

2006

2007

2008

2009

B combined is 2.1%, and it is 0.7% for Group IV.
For fall 2009, Group I (Pr) had the lowest attrition
rate at 0.7%, while Group B had the highest at 2.5%.
Figure 2 shows the trends in these attrition
rates between 1996 and 2009. While the rates vary
from group to group and from year to year within
each group, for most of the 1990s the dominant
trend was one of increasing attrition for all groups
combined. In the late 1990s attrition leveled off,
then began dropping in 2003, reaching the smallest
rate of attrition this year.
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2005
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2009

Enrollment Profile and
Degrees Awarded Profile
This section summarizes information about course
enrollments and numbers of undergraduate
degrees awarded in mathematical sciences
departments. Tables 4A and 4B give the total
undergraduate and total graduate enrollments in
mathematics courses in fall 2009 for each group.
The estimated total undergraduate enrollment in
fall 2009 for all groups combined is 2,275,000.
Table 4A gives these totals for fall 2004 to fall
2009. Total undergraduate enrollments for all
groups combined is relatively unchanged from
last year; Groups II and IV show slight declines
while Group III shows the largest increase (14%).
The increase in Group III is partly due to the eight
former Group M departments that were shifted to
Group III for the 2009 survey.
The historical data on enrollment numbers
presented in Tables 4A and 4B for fall 2004 to fall
2009 show a trend of relatively flat undergraduate
enrollments and gradually increasing graduate
enrollments.
Table 4C gives the undergraduate enrollments
per faculty member and the graduate enrollments
per faculty member for each group. Table 4D
gives the undergraduate enrollments per faculty
member in each group for fall 2004 to fall 2009.
With fall 2009 we see a slight increase in all groups
except Groups II, Va, and IV. For a comprehensive
survey of undergraduate courses, please refer
to the report of the 2005 CBMS survey. This
publication is available from the AMS website at
www.ams.org/cbms/.
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Table 2A: Recruitment of Faculty with a Doctorate, Fall 2009
GROUP

Posted Doctoral Positions
Total number1
(Standard error)
Tenured/tenure-track
Open to new doctoral recipients
Tenured/tenure-track
Open at assoc/full level
Reported Hires for Above
Total number
Male doctoral hires
Tenured/tenure-track
Female doctoral hires
Tenured/tenure-track
Male temporary hires
Female temporary hires
Total new doctoral hires
Male new doctoral hires
Tenured/tenure-track
Female new doctoral hires
Tenured/tenure-track
Unfilled positions

I

I

Public

Private

II

III

Va

139

100

150

129

17

1464
84
930
1297
783
114

140
7
84
112
64
38

3
2
1
0
0

458
347
138
107
49
1
3

151
95
75
45
35
2
10

665
424
270
221
143
13
7

1274
866
483
373
227
16
19

113
80
41
31
15
3
0

36
27
15
9
3

6
5
0
1
0

245
191
22
54
6

58
31
26
28
22

352
217
149
135
77

656
439
197
216
105

55
39
17
15
4

17

7

73

186

27

98
102
75
19

11
15

114
89
33
25
15
0
0

93
68
13
25
3
0
0

133
106
31
26
8
0
0

108
76
58
28
21
1
3

10
8

25

1

6

17

21
0

3

7

17

IV

756
83
521
715
495
29

57
139
45
8

85
64

I, II, III,
Va, M, & B

B

173
15
142
162
127
25

25
85
14
9

68
51

M

535
14
267
421
161
60

75
80
19
21

51
45
0
6
0

I, II, III,
& Va

9
2

22

91

1 Number of full-time doctoral positions under recruitment in 2008–2009 to be filled for 2009–2010.

Undergraduate and Master’s Degrees
Tables 5A and 5C display the (estimated) number
of undergraduate and master’s degrees reported
for 2008–2009 for each departmental group. Table
5B shows the total undergraduate degrees awarded
for the period 2004–2005 through 2008–2009.
The number of undergraduate degrees awarded
has decreased from 26,602 in 2008 to 24,573
in 2009. Table 5D shows the total number of
master’s degrees awarded for the period 2004–
2005 through 2008–2009. The number of master’s
degrees awarded in mathematics decreased from
4,265 reported in 2008 to 4,060 reported in 2009.
The reader should be aware that at least 39 of the
182 departments in the 2009 Group M population
and at least 265 of the 1,037 departments in the
2009 Group B population also offer a computer
science program in addition to their offerings in
mathematics. In some instances, these computer
programs account for a significant fraction of
the department’s undergraduate degrees. This
year’s estimated 24,573 undergraduate degrees
awarded includes 747 in statistics and 2,070 in
computer science. (The report of the 2005 CBMS
survey provides a more comprehensive study of
departmental bachelor’s degrees.) Of the 4,109
master’s degrees awarded, 424 were in statistics,
and 301 were in computer science.

Graduate Student Profile
Table 6A summarizes information gathered by the
2009 Departmental Profile survey about graduate
students enrolled in fall 2009. This table gives the
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Table 2B: A Summary of Recruitment of Faculty
with a Doctorate, Fall 2009
GROUP
I, II, III, & Va

M&B

IV

Posted Doctoral Positions
Total number
Tenured/tenure-track
Open to new doctoral recipients
Tenured/tenure-track

535
267
421
161

929
663
876
622

140
84
112
64

454
187
95
61

785
524
170
36

111
56
14

Total new doctoral
Tenured/tenure-track
Male
Tenured/tenure-track
Female
Tenured/tenure-track

245
28
191
22
54
6

410
273
248
174
162
99

55
21
39
17
15
4

Total not-new doctoral hires
Tenured/tenure-track
Male
Tenured/tenure-track
Female
Tenured/tenure-track

209
158
156
116
53
43

375
251
271
171
104
80

56
35
41
24
15
11

Reported Hires for Above,
excluding temporary hires
Total doctoral hires
Tenured/tenure-track
Previously in non-tenure-track
Previously in postdoc
hires 1

6

1 New doctoral hires are individuals who have held a doctorate for less than one year at the time
of hiring.

number of full-time, full-time first-year, and parttime graduate students for each group of graduate
departments. These same numbers are also given
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Table 2C: Positions Posted and Filled, Fall 2009
GROUP
Positions

I, II, III, & Va

M&B

IV

421
38%

876
71%

112
58%

245
12%

410
67%

55
38%

209
76%

375
67%

56
63%

Posted positions opened to
new doctoral recipients
% tenured/tenure-track
Positions filled by
new doctoral recipients
% tenured/tenure-track
Positions filled by
not-new doctoral recipients1
% tenured/tenure-track

1 Not-new doctoral recipients are individuals who have held their doctorate for more than one year.

Figure 2: Faculty Retired/Died
Groups I, II, III, IV, Va, M & B

Groups I, II, III, IV & Va

Percent of total faculty who retired/died
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for female graduate students and for U.S. citizen
graduate students.
The estimated total number of graduate
students in all mathematics groups combined
decreased from 14,279 in 2008 to 13,954 in 2009,
while the total number of full-time graduate
students in Groups I, II, III, and Va combined
increased from 10,883 in 2008 to 11,286 in 2009.
The number of U.S. citizen full-time graduate
students in Groups I, II, III, and Va combined

increased 5% to 6,326. The number of first-year
full-time students in Groups I, II, III, and Va
combined increased from 2,924 last year to 3,040
this year. The number of female full-time graduate
students in Groups I, II, III, and Va combined
increased from 3,193 to 3,248.
In Group IV the number of full-time graduate
students increased by 9% to 4,892 and the number
of U.S. citizen full-time graduate students increased
by 11% to 2,063. The first-year full-time graduate
students in Group IV increased by 130 to 1,545
and the number of first-year full-time U.S. citizens
increased slightly to 634. The number of female
full-time graduate students in Group IV increased
from 2,113 to 2,152, a 2% increase.
The percentage of full-time graduate students
who are U.S. citizens in the mathematics groups
combined is 59% while the percentage of full-time
graduate students who are U.S. citizens in Group
IV is 42%. The percentage of women is 31% in
mathematics groups combined and 44% in Group
IV. The number of full-time graduate students in
Group M decreased from 3,407 to 2,667. A portion
of this decrease is the result of the shift of eight
former Group M departments to Group III for 2009.
The (estimated) number of part-time graduate
students in Groups I, II, III, and Va increased 2%
to 1,752 this year, and in Group IV decreased 4%
to 1,041. Group III has 860 (49%) of the part-time
graduate students in the doctoral mathematics
groups. In the doctoral mathematics groups, 38%
of the part-time graduate students are females
and 80% are U.S. citizens. In Group IV 50% of the
part-time graduate students are females and 66%
are U.S. citizens. The number of Group M parttime graduate students decreased from 2,271 to
2,136. For Group M, 50% of the part-time graduate
students are females and 93% are U.S. citizens.
Table 6B gives the total number of full-time and
full-time first-year graduate students in Groups I,
II, III, and Va combined, and the percentages of
women and of U.S. citizens for fall 2000 through
fall 2009 and the percentage of underrepresented
minorities in each category for fall 2003 through
fall 2009. From these data we can see that the
total number of full-time graduate students in the
doctoral mathematics groups after reaching a high
in 2006 decreased slightly the next couple years
and has now reached a 10-year high of 11,286. The

Table 3: Faculty Deaths & Retirements, 1 Fall 2009
GROUP

Full-time faculty who retired or died
Total number
(Standard error)
Percentage

I

I

Public

Private

31

8

1.7%

0.7%

II

III

34

40

6

1.6%

1.9%

1.3%

Va

I, II, III,
& Va

118
(6)
1.4%

M

105
(11)
2.4%

B

I, II, III,
Va, M, & B

249
(41)
2.5%

472
(43)
2.1%

IV

13
(2)
0.7%

1 Number and percentage of full-time faculty who were in the department in fall 2007 but were reported to have retired or died by fall 2008.
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Table 4A: Total Undergraduate Course Enrollments (thousands)
GROUP
I

I

Fall

Public

2004

159

42

2005

177

43

2006

172

2007

172

2008
2009
(Standard error)1

II

III

Va

277

261

273

249

43

290

43

297

175

45

176
(0)

46
(1)

Private

M

B

IV

Total

16

492

782

72

2101

12

509

872

70

2205

251

15

496

826

77

2170

253

17

474

896

78

2228

313

268

17

499

823

91

2231

301
(3)

301
(5)

17
(0)

498
(9)

852
(41)

85
(3)

2275
(50)

1 Standard errors reported as zero reflect rounding of values that are less than 500.

Table 4B: Total Graduate Course Enrollments (thousands)
GROUP
I

Fall

Public

I
Private

II

III

Va

M

IV

Total

2004

9

4

12

10

2

12

31

81

2005

10

4

13

9

2

16

29

84

2006

9

4

13

10

2

15

29

82

2007

10

4

13

12

3

14

32

89

2008

11

5

13

13

3

15

31

90

2009
(Standard error)1

11
(0)

5
(0)

14
(0)

12
(0)

3
(0)

16
(1)

36
(1)

97
(2)

1 Standard errors reported as zero reflect rounding of values that are less than 500.

Table 4C: Undergraduate and Graduate Enrollments per Full-Time Faculty Member, Fall 2009
GROUP
I

I

Public

Private

II

III

Va

M

B

IV

Undergraduate Course Enrollments
Number per full-time faculty member

98

42

118

119

54

115

86

46

Graduate Course Enrollments
Number per full-time faculty member

6

5

5

5

9

4

—

20

Table 4D: Undergraduate Enrollments per
Full-Time Faculty Member
GROUP
I

I

Public

Private

II

III

Va

M

B

IV

2004

90

44

113

126

49

120

89

49

2005

96

44

108

116

43

113

91

43

2006

98

43

105

113

56

106

82

45

2007

96

42

109

114

56

105

100

46

2008

97

43

119

117

60

109

86

52

2009

98

42

118

119

54

115

86

46

Fall

1314

NOTICES

OF THE

AMS

VOLUME 57, NUMBER 10

2009 Annual Survey of the Mathematical Sciences in the U.S.

Table 5A: Undergraduate Degrees Awarded
(between July 1, 2008 and June 30, 2009)
GROUP
I

I

Public

Private

II

III

Total Undergraduate
Degrees Awarded
(Standard error)
Statistics only
Computer science only

2316
(72)
36
20

1079
(22)
1
15

2277
(23)
27
6

2338
(53)
74
176

365
(33)
0
0

4046
(137)
188
377

11908
(749)
421
1476

24328
(768)
747
2070

747
(43)
468
1

Female Undergraduate
Degrees Awarded
Statistics only
Computer science only

793
13
3

289
0
6

879
11
0

865
19
28

109
0
0

1849
83
89

5310
150
264

10093
276
391

242
156
0

Va

Groups I, II, III, Va, M & B Combined

Total Undergraduate
Degrees Awarded
Female Undergraduate
Degrees Awarded
Percentage female

2005

2006

2007

2008

2009

23432

24638

23930

26602

24573

9264

9964

9310

10868

10093

40%

40%

39%

41%

41%

I, II, III,
Va, M, & B

B

IV

percent of full-time graduate students who are U.S.
citizens increased this year to 56%. The percentage
of females among full-time graduate students in
the combined mathematics groups has remained
relatively stable over the 10-year period shown.

Table 5B: Undergraduate Degrees Awarded
Fall

M

Previous Annual Survey Reports
The 2009 Annual Survey First Preliminary, First
Report, Part II, and Second Reports were published
in the Notices of the AMS in the February, March,
and August 2010 issues respectively. The previous
version of this report, the 2008 Annual Survey
Third Report was published in the Notices of the

Table 5C: Master’s Degrees Awarded, Fall 2009
GROUP
I

I

Public

Private

II

III

Va

M

I, II, III,
Va & M

IV

Total Master's
Degrees Awarded
(Standard error)
Statistics only
Computer science only

440
(0)
22
2

346
(26)
7
0

687
(9)
57
1

815
(15)
148
52

206
(0)
5
0

1566
(94)
185
246

4060
(99)
424
301

1422
(56)
1084
0

Female Master's
Degrees Awarded
Statistics only
Computer science only

115
9
0

93
5
0

264
30
1

315
65
14

54
1
0

792
107
137

1633
217
152

697
508
0

Table 5D: Master's Degrees Awarded
Groups I, II, III, Va, M Combined
Fall

2005

2006

2007

2008

2009

Total Master's
Degrees Awarded

4254

4267

4291

4265

4060

1699

1808

1717

1731

1610

40%

42%

40%

41%

40%

Female Master's
Degrees Awarded
Percentage female
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AMS in the November 2009 issue. 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/annualsurvey/survey-reports.
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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
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.

This Third Report of the 2009 Annual Survey gives
information about faculty size, departmental enrollments, and graduate students for departments
of mathematical sciences in four-year colleges and
universities in the United States.
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 Institute of
Mathematical Statistics, 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
Visit the AMS website at www.ams.org/annualsurvey/other-sources for a listing of additional
sources of data on the Mathematical Sciences.

Table 6A: Graduate Students, Fall 2009
GROUP

Total Graduate Students
Full-time
(Standard error)
First-year full-time
(Standard error)
Part-time
(Standard error)

I

I

Public

Private

II

III

Va

2859

1636

3472

2551

768

644

453

869

818

257

147

209

454

860

82

669
146
66

397
96
41

1056
272
191

892
303
338

1595

795

2128

338
121

215
138

549
399

Female Graduate Students
Full-time
First-year full-time
Part-time
U.S. Citizen Graduate Students
Full-time
(Standard error)
First-year full-time
Part-time
(Standard error)

I, II, III,
& Va

M

I, II, III,
Va, & M

IV

11286
(89)
3040
(35)
1752
(50)

2667
(182)
1209
(92)
2136
(165)

13954
(251)
4248
(118)
3888
(196)

4892
(149)
1545
(65)
1041
(93)

234
87
21

3248
904
657

1043
466
1071

4291
1369
1728

2152
660
517

1418

391

479
686

125
61

6326
(52)
1705
1405
(40)

1919
(141)
885
1986
(157)

8245
(165)
2590
3391
(176)

2063
(68)
634
689
(69)

Table 6B: Full-Time Graduate Students in Groups I, II, III, & Va
by Sex and Citizenship, Fall 2000–2009
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

Total full-time graduate students
Female
% Female
% U.S. citizen
% Underrepresented minorities1

9637
3016
31%
53%

9361
2899
31%
49%

9972
3136
31%
51%

10444
3215
31%
54%
10.0%

10707
3245
30%
55%
9.0%

10565
3111
29%
56%
10.0%

10984
3279
30%
56%
9.0%

10937
3249
30%
56%
9.0%

10883
3193
29%
55%
9.0%

11286
3248
29%
56%
9.0%

Total first-year graduate students
Female
% Female
% U.S. citizen
% Underrepresented minorities

2839
879
31%
54%

2875
1014
35%
53%

2996
1038
35%
55%

2711
902
33%
56%
12.0%

3004
983
33%
60%
9.0%

2832
851
30%
59%
10.0%

2960
961
32%
55%
10.0%

2964
950
32%
56%
10.0%

2924
870
30%
56%
10.0%

3040
904
30%
55%
10.0%

1 Underrepresented minorities includes any person having origins within the categories American Indian or Alaska Native, Black or African American, Hispanic or Latino, and
Native Hawaiian or Other Pacific Islander.
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Definitions of the Groups

Remarks on Statistical Procedures

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 the
number of 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 doctoralgranting departments; Group Vb, which is no longer
surveyed as of 1998–99, was operations research and
management science.
Group M or Master's contains U.S. departments granting a
master’s degree as the highest graduate degree.
Group B or Bachelor's 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 classifications was given in the

The questionnaire on which this report is
based, “Departmental Profile”, is sent to every
doctoral department and starting with 2006 to
every master’s department. It is sent to a stratified
random sample of Group B departments, the
stratifying variable being the undergraduate
enrollment at the institution.
The response rates vary substantially across
the different department groups. For the doctoral
departments it ranges between 60 and 90 percent.
For Group M it ranges between 60 and 70 percent.
For Group B, the response from the approximately
333 sampled departments drawn from the 1,037
total bachelor’s departments typically ranges
between 50 and 60 percent. For most of the data
collected on the Departmental Profile form, the yearto-year changes in a given department’s data are
very small when compared to the variations among
the departments within a given group. As a result of
this, the most recent prior year’s response is used
for a nonresponding department, provided the
response is within three years of the current survey.
After the inclusion of prior responses, standard
adjustments for the remaining nonresponse are
then made to arrive at the estimates reported for
the entire groups.
Beginning with the 2007 Annual Survey,
standard errors were calculated for some of the key
estimates for Groups I, II, III, and Va combined, for
Groups M and B, and for Group IV. Standard errors
are calculated using the variability in the data and
can be used to measure how close our estimate is
to the true value for the population. As an example,
the number of full-time faculty in Group M is
estimated at 4,328, with a standard error of 78.
This means the actual number of full-time faculty
in Group M is most likely between 4,328 plus or
minus two standard errors, or between 4,172 and
4,484. This is much more informative than simply
giving the estimate of 4,328.
Estimates are also given for parameters that are
totals from all groups, such as the total number of
full-time faculty. For example, an estimate of the
total number of full-time faculty in all groups but
group IV is 22,463, with a standard error of 383.
Standard errors, when calculated for an estimate,
appear in the tables in parentheses underneath
the estimate.
The careful reader will note that a row or
column total may differ slightly from the sum
of the individual entries. All the table entries are
the rounded values of the individual projections
associated with each entry, and the differences are
the result of this rounding (as the sum of rounded
numbers is not always the same as the rounded
sum).

June 1983 Notices, pages 392–3.
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Atiyah Honored by French
Academy
Sir Michael F. Atiyah, honorary professor at Edinburgh
University, has been awarded the Grande Médaille of the
Institut de France Académie des Sciences.
Atiyah was born in London in 1929 and grew up in
Sudan and Egypt. He received his undergraduate and
graduate degrees from Trinity College, Cambridge. He
has been a fellow and a master at Trinity College and
has also held professorships at Princeton University and
Oxford University. He and Friedrich Hirzebruch created
topological K-theory, a major tool in algebraic topology,
which describes the ways in which high-dimensional space
can be twisted. His best-known work, with Isadore Singer,
is the Atiyah-Singer index theorem, which can be used
to count the number of independent solutions of many
important differential equations. He has also worked on
topics inspired by theoretical physics, such as instantons
and monopoles, that are responsible for some subtle corrections in quantum field theory.
He was awarded the Fields Medal in 1966 and the Abel
Prize in 2004 jointly with Isadore Singer. Other honors include the Royal Medal (1968) and the Copley Medal (1988)
of the Royal Society, the DeMorgan Medal of the London
Mathematical Society (1980), and the Gibbs Lectureship
of the AMS (1991).
The Grande Médaille is annually bestowed on foreign
scholars who have significantly contributed to the development of science in an influential way, both through
the originality of their personal research and by their
international presence and the stimulating influence that
they have had through the creation of a true school of
research. It is the highest honor the society can award
foreign members.
Atiyah is the second mathematician to receive the
award. Robert Langlands won the medal in 2000.
—From a French Academy of Sciences announcement

McMillan Receives CAV Award
Kenneth L. McMillan of Cadence Research Laboratories
has been awarded the 2010 Computer-Aided Verification
1318

NOTICES

(CAV) award “for a series of fundamental contributions
resulting in significant advances in scalability of model
checking tools.” His work has addressed the central challenge of the high computational complexity of algorithmic
verification. He has produced a series of outstanding
contributions to the CAV field by suggesting new theories, techniques, and tools for advancing the scalability
of model checking. The CAV award is given annually
in recognition of a specific fundamental contribution
or a series of outstanding contributions to the field of
computer-aided verification and includes a cash award
of US$10,000. It was presented at the CAV conference in
Edinburgh, Scotland, in July 2010.
—Orna Grumberg, Israel Institute of Technology

MAA Awards Presented
The Mathematical Association of America (MAA) presented
several awards for excellence in expository writing at
its Summer MathFest in Pittsburgh, Pennsylvania,
August 5–7, 2010.
The Carl B. Allendoerfer Awards are given for articles
of expository excellence published in Mathematics Magazine. They carry a cash award of US$500. The awardees for
2010 are Ezra Brown and Keith Mellinger, “Kirkman’s
schoolgirls wearing hats and walking through fields of
numbers”, Mathematics Magazine, February 2009; and
David Speyer and Bernd Sturmfels, “Tropical mathematics”, Mathematics Magazine, June 2009.
The Trevor Evans Awards are presented to authors of
exceptional articles that are accessible to undergraduates
and published in Math Horizons. The amount of the cash
award is US$250. The awardees for 2010 are Pamela
Pierce, John Ramsay, Hannah Roberts, Nancy Tinoza,
Jeffrey Willert, and Wenyuan Wu, “The circle-square
problem decomposed”, Math Horizons, November 2009.
The Lester R. Ford Awards are given for articles of
expository excellence published in The American Mathematical Monthly. The award carries a cash prize of US$250.
The recipients for 2010 are Tom M. Apostol and Mamikon
A. Mnatsakanian, “New insight into cycloidal areas”,
American Mathematical Monthly, August–September 2009;
Judith Grabiner, “Why did Lagrange ‘prove’ the parallel postulate?”, American Mathematical Monthly, January
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2009; Jerzy Kocik and Andrzej Solecki, “Disentangling
a triangle”, American Mathematical Monthly, March 2009;
Robert Palais, Richard Palais, and Stephen Rodi, “A
disorienting look at Euler’s theorem on the axis of a rotation”, American Mathematical Monthly, December 2009;
and Mike Paterson and Uri Zwick, “Overhang”, American
Mathematical Monthly, January 2009.
The George Pólya Award is given for articles of expository excellence published in the College Mathematics Journal. It carries a cash award of US$500. The 2010
honorees are Andrew Barker, “Evolutionary stability in
the traveler’s dilemma”, The College Mathematics Journal,
January 2009, and Curtis Feist and Ramin Naimi, “Topology explains why automobile sunshades fold oddly”,
College Mathematics Journal, March 2009.
—From an MAA announcement

Leder Awarded Felix Klein
Medal
Gilah Leder of La Trobe University, Bundoora, Victoria,
Australia, has been awarded the Felix Klein Medal for
2009 of the International Commission on Mathematical Instruction (ICMI) “in recognition of her more than
thirty years of sustained, consistent, and outstanding
lifetime achievements in mathematics education research
and development.” Beginning as a secondary teacher of
mathematics, Leder became a researcher in mathematics
education, with a particular emphasis on gender success
and equity in mathematics education. Her interest focused
more broadly on students’ affects, attitudes, beliefs, and
self-concepts in relation to mathematics education at
levels ranging from school to university. She has made significant accomplishments in assessment in mathematics
education, in working with mathematically able students,
in research methodology, in supervision of graduate students, and in teacher education. The ICMI is a commission
of the International Mathematical Union (IMU). Its aim is
to facilitate the transmission of information on all aspects
of the theory and practice of contemporary mathematical
education from an international perspective.
—From an ICMI announcement

Cortez Receives SACNAS
Distinguished Undergraduate
Institution Mentor Award
Ricardo Cortez of Tulane University has been named
the 2010 recipient of the SACNAS Distinguished Undergraduate Mentor Award. The award recognizes exemplary
scientific achievement, teaching, and mentorship of underrepresented minority students. Cortez has been involved
in summer research programs for minority undergraduates since he was a graduate student. In the summer of
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2002, he led a research seminar at the Summer Institute
in Mathematics for Undergraduates (SIMU). Since then,
he has run his own summer research program at Tulane
University. In 2007 the Mathematical Sciences Research
Institute Undergraduate Program (MSRI-UP) was founded
under his leadership.
SACNAS is a society of scientists dedicated to fostering the success of Hispanic/Chicano and Native American
scientists—from college students to professionals—in
attaining advanced degrees, careers, and positions of leadership. The award was presented at the SACNAS national
conference in Anaheim, California, in September.
—From a SACNAS announcement

AWM Essay Contest Winners
Announced
The Association for Women in Mathematics (AWM) has
announced the winners of its 2010 essay contest, “Biographies of Contemporary Women in Mathematics”.
The grand prize was awarded to Lucy A. Bailey
of St. Petersburg High School, Florida, for her essay
“Ms. Lynn Pippenger: Adding it up from accounting
to finance executive”. This essay won first place in
the grades 9–12 category and will be published in the
AWM Newsletter.
First place in the college category went to Corinne
Ducey, Smith College, for her essay “Jan de Regt, senior
systems engineer systems engineering = How her mind
works”. First place in the grades 6–8 category was awarded
to Ada Li, Walter S. Parker Middle School, Reading, Massachusetts, for “Math is more than just numbers: Biography
of Professor Jenny Baglivo”.
—From an AWM announcement

U.S. Team Results at China
Girls’ Olympiad
A team of high school girls from the United States finished
second in the 2010 China Girls’ Mathematical Olympiad
(CGMO) behind a team from China. The Mathematical
Sciences Research Institute (MSRI) sponsored the participation of the girls in the competition. The team that won
second place was made up of Jae Eui Shin, Elizabeth Synge,
Lynelle Ye, and Shijie Joy Zheng. The overall individual
results for the U.S. team were as follows: Gold Medals—
Shin, Synge, Ye, Zheng, Shiyu Li; Silver Medal—Cynthia
Day; Bronze Medal—Adisa Kruayatidee; Honorable Mention—Andi Wang. The international competition was held
August 9–13 in Shijiazhuang, China.
—From an MSRI announcement
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American Mathematical
Society Centennial Fellowships
Invitation for Applications for Awards
for 2011–2012
Deadline December 1, 2010
Description: The AMS Centennial Research Fellowship
Program makes awards annually to outstanding mathematicians to help further their careers in research. The
number of fellowships to be awarded is small and depends
on the amount of money contributed to the program.
The Society supplements contributions as needed. One
fellowship will be awarded for the 2011–2012 academic
year. A list of previous fellowship winners can be found
at http://www.ams.org/profession/prizes-awards/
ams-awards/centennial-fellow.
Eligibility: The eligibility rules are as follows. The primary selection criterion for the Centennial Fellowship
is the excellence of the candidate’s research. Preference
will be given to candidates who have not had extensive
fellowship support in the past. Recipients may not hold
the Centennial Fellowship concurrently with another
research fellowship such as a Sloan or NSF Postdoctoral
Fellowship. Under normal circumstances, the fellowship
cannot be deferred. A recipient of the fellowship shall have
held his or her doctoral degree for at least three years and
not more than twelve years at the inception of the award
(that is, received between September 1, 1999, and September 1, 2008). Applications will be accepted from those
currently holding a tenured, tenure-track, postdoctoral, or
comparable (at the discretion of the selection committee)
position at an institution in North America. Applications
should include a cogent plan indicating how the fellowship will be used. The plan should include travel to at
least one other institution and should demonstrate that
the fellowship will be used for more than reductions of
teaching at the candidate’s home institution. The selection
committee will consider the plan in addition to the quality of the candidate’s research and will try to award the
fellowship to those for whom the award would make a real
difference in the development of their research careers.
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Work in all areas of mathematics, including interdisciplinary work, is eligible.
Grant amount: The stipend for fellowships awarded for
2011–2012 is expected to be US$79,000, with an additional
expense allowance of about US$7,900. Acceptance of the
fellowship cannot be postponed.
Deadline: The deadline for receipt of applications is
December 1, 2010. Awards will be announced in February
2011 or earlier if possible.
Application information: Find Centennial information
and the application form via the Internet at http://
www.ams.org/ams-fellowships/. For paper copies of
the form, write to the Membership and Programs Department, American Mathematical Society, 201 Charles
Street, Providence, RI 02904-2294; prof-serv@ams.org;
401-455-4105.
—AMS announcement

AMS-AAAS Mass Media
Summer Fellowships
The American Mathematical Society provides support
each year for a graduate student in the mathematical sciences to participate in the American Association for the
Advancement of Science (AAAS) Mass Media Science and
Engineering Fellows Program. This summer fellowship
program pairs graduate students with major media outlets
nationwide where they will research, write, and report on
science news, and use their skills to bring technical subjects to the general public. The principal goal of the program is to increase the public’s understanding of science
and technology by strengthening the connection between
scientists and journalists to improve coverage of sciencerelated issues in the media. Past AMS-sponsored fellows
have held positions at Scientific American, Business Week,
Voice of America, Discovery Channel Online, National
Geographic Television, Popular Science, The Chicago Tribune, Milwaukee Journal Sentinel, and WOSU-AM Radio.
Fellows receive a weekly stipend of US$450, plus travel
expenses, to work for ten weeks during the summer as
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reporters, researchers, and production assistants in newsrooms across the country. They observe and participate
in the process by which events and ideas become news,
improve their ability to communicate about complex
technical subjects in a manner understandable to the
public, and increase their understanding of editorial
decision making and of how information is effectively
disseminated. Each fellow attends an orientation and
evaluation session in Washington, DC, and begins the
internship in mid-June. Fellows submit interim and final
reports to AAAS. A wrap-up session is held at the end
of the summer. Mathematical sciences faculty are urged
to make their graduate students aware of this program.
The deadline to apply for fellowships for the summer
of 2011 is January 15, 2011. Further information about
the fellowship program and application procedures is
available online at http://www.aaas.org/programs/
education/MassMedia; or applicants may contact Stacey
Pasco, Manager, Mass Media Program, AAAS Mass Media
Science and Engineering Fellows Program, 1200 New York
Avenue, NW, Washington, DC 20005; telephone 202-3266441; fax 202-371-9849; email spasco@aaas.org. Further
information is also available at http://www.ams.org/
policy/government/fellow-awards/fellow-awards
and through the AMS Washington Office, 1527 Eighteenth Street, NW, Washington, DC 20036; telephone:
202-588-1100; fax: 202-588-1853; email: amsdc@ams.org.

and each awardee will receive an allowance of US$5,000.
The deadline for application materials to be postmarked
is November 10, 2010. Proposers are required to prepare and submit all proposals for this announcement/
solicitation through the FastLane system. Further information and detailed instructions are available at http://
www.nsf.gov/pubs/2010/nsf10591/nsf10591.htm.
—From an NSF announcement

NSF Graduate Research
Fellowships
The National Science Foundation (NSF) awards Graduate
Research Fellowships to graduating seniors and firstyear graduate students. These are three-year fellowships
awarded to U.S. students for full-time graduate study at
the institutions of their choice. The fellowships include a
stipend, tuition coverage, and possible international travel
allowances. Awards are made based on the candidates’
intellectual merit and potential for research achievement. The deadline for full proposals in the mathematical sciences is November 18, 2010. For more information see http://www.nsf.gov/pubs/2010/nsf10604/
nsf10604.htm.

—From the AMS Washington office
—From an NSF announcement

Research Opportunities for
U.S. Graduate Students in Asia
and Australia
The National Science Foundation (NSF) is sponsoring a
summer research program in Australia, China, Japan,
Korea, Taiwan, New Zealand, and Singapore for U.S. graduate students during the summer of 2010. The East Asia
and Pacific Summer Institutes (EAPSI) provide U.S. graduate students in science and engineering with firsthand
research experience in Australia, China, Japan, Korea,
Taiwan, New Zealand, or Singapore; an introduction to the
science and science policy infrastructure of the respective
location; and orientation to the culture and language.
The primary goals of EAPSI are to introduce students
to East Asian and Pacific science and engineering in the
context of a research laboratory and to initiate personal
relationships that will better enable them to collaborate
with foreign counterparts in the future. The institutes last
approximately eight weeks (ten weeks in Japan) from June
to August and are administered in the United States by
the NSF. Applicants must be U.S. citizens or permanent
residents. They must be enrolled at U.S. institutions in a
research-oriented master’s or Ph.D. program (including
joint-degree programs) in fields of science or engineering research and education that are supported by the
NSF and that also are represented among the potential
host institutions. International travel will be provided,
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Jefferson Science Fellows
Program
The Jefferson Science Fellows (JSF) program at the U.S.
Department of State is intended to involve the American
academic science, technology, and engineering communities in the formulation and implementation of U.S.
foreign policy. Each fellow will spend one year at the
U.S. Department of State or the U.S. Agency for International Development (USAID) for an on-site assignment in
Washington, DC, that may also involve extended stays at
U.S. foreign embassies and/or missions. Each fellow will
receive a stipend of up to US$50,000. Following the fellowship year, the Jefferson Science Fellow will return to
his or her academic career but will remain available to the
U.S. Department of State for short-term projects over the
following five years. The JSF program is administered by
the National Academies and supported through a partnership of the U.S. science, technology, and academic
communities, professional scientific societies, and the U.S.
Department of State. The deadline for applications is January 15, 2011. For further information, email jsf@nas.edu,
telephone 202-334-2643, or see the website http://sites.
nationalacademies.org/PGA/Jefferson/PGA_046612.
—From a National Academies announcement
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NSF Mathematical Sciences
Research Institutes

EDGE for Women Summer
Program

The Division of Mathematical Sciences (DMS) of the
National Science Foundation (NSF) seeks proposals for
mathematical sciences research institutes that will advance research in the mathematical sciences, increase the
impact of the mathematical sciences in other disciplines,
and expand the talent base engaged in mathematical research in the United States. DMS is particularly interested
in proposals that are creative, demonstrate vision, involve
the fullest spectrum of the mathematical sciences appropriate to the proposed institute’s mission, and increase
the potential to transform the mathematical sciences
landscape. Up to four awards will be made depending
on the quality of the submissions and the availability
of funds. Award amounts are anticipated to range from
approximately US$1.5 million per year to US$4 million
per year for up to five years. Proposals may be submitted only by universities or four-year colleges accredited
in and having campuses located in the United States or
by nonprofit, nonacademic organizations in the United
States associated with educational or research activities.
Multi-institutional consortia are permitted, but a single
entity must accept overall management responsibility. The
deadline for full proposals is February 4, 2011. For full details, see http://www.nsf.gov/pubs/2010/nsf10592/
nsf10592.htm?WT.mc_id=USNSF_25&WT.mc_ev=click.

The Enhancing Diversity in Graduate Education (EDGE) Program is a postbaccalaureate summer enrichment program
designed to strengthen the ability of women and minority
students to successfully complete graduate programs in
the mathematical sciences.
The summer program consists of two core courses
in analysis and algebra/linear algebra. There will also
be minicourses in vital areas of mathematical research
in pure and applied mathematics, short-term visitors
from academia and industry, guest lectures, graduate
student mentors, and problem sessions. In addition, a
follow-up mentoring program and support network will
be established with the participants’ respective graduate
programs.
Applicants to the program should be women who are
(1) graduating seniors who have applied to graduate programs in the mathematical sciences, (2) recent recipients
of undergraduate degrees who are now entering graduate
programs, or (3) first-year graduate students. All applicants should have completed standard junior- or seniorlevel undergraduate courses in analysis and abstract
algebra and have a desire to earn the doctorate degree.
Women from minority groups who fit one of the above
three categories are especially encouraged to apply. A
stipend of US$2,000 plus travel, room, and board will be
provided to participants. Final acceptance to the program
is contingent on acceptance to a graduate program in the
mathematical sciences.
The EDGE Program will be held in the summer of 2011
at Florida A&M University in Tallahassee. The application
deadline is February 21, 2011. See the website http://
www.edgeforwomen.org/?page_id=5 for further information as it becomes available.

—From an NSF announcement

AAUW Educational Foundation
Fellowships and Grants
The American Association of University Women (AAUW)
awards Selected Professions Fellowships to women
who intend to pursue a full-time course of study at
accredited institutions during the fellowship year in a
designated degree program in which women’s participation has traditionally been low. All women who are candidates for the master of science (M.S.) degree in mathematics
or statistics are eligible to apply. Applications are now
available for Master’s and First Professional Awards,
which carry cash awards of between US$5,000 and
US$18,000. The deadline for applications to be postmarked is
January 10, 2011. The fellowship year runs from July 1,
2011, to June 30, 2012. For more information, see
the AAUW’s website at http://www.aauw.org/fga/
fellowships_grants/selected.cfm or contact
the AAUW Educational Foundation, Selected Professions Fellowships, Dept. 60, 301 ACT Drive, Iowa
City, IA 52243-4030; telephone: 319/337-1716,
ext. 60; email: aauw@act.org.
—From an AAUW announcement
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—EDGE Program announcement

NRC-Ford Foundation Diversity
Fellowships
The National Research Council (NRC) administers the Ford
Foundation Diversity Fellowships program. The program
seeks to promote the diversity of the nation’s college and
university faculties by increasing their ethnic and racial
diversity, to maximize the educational benefits of diversity, and to increase the number of professors who can and
will use diversity as a resource for enriching the education
of all students. Predoctoral fellowships support study
toward a Ph.D. or Sc.D.; dissertation fellowships offer
support in the final year of writing the Ph.D. or Sc.D. thesis;
postdoctoral fellowships offer one-year awards for Ph.D.
recipients. Applicants must be U.S. citizens or nationals
in research-based fields of study. Membership in one of
the following groups will be considered a positive factor:
Alaska Native (Eskimo, Aleut, or other indigenous peoples),
Black/African American, Mexican American/Chicana/
OF THE

AMS

VOLUME 57, NUMBER 10

Mathematics Opportunities
Chicano, Native American Indian, Native Pacific Islander
(Hawaiian/Polynesian/Micronesian), or Puerto Rican.
Approximately forty predoctoral fellowships will be
awarded for 2011. The awards provide three years of support and are made to individuals who, in the judgment of
the review panels, have demonstrated superior academic
achievement, are committed to a career in teaching and
research at the college or university level, show promise
of future achievement as scholars and teachers, and are
well prepared to use diversity as a resource for enriching the education of all students. The annual stipend is
US$20,000, with an institutional allowance of US$2,000.
The deadline for applying online is November 1, 2010.
Approximately twenty dissertation fellowships will be
awarded for 2011 and will provide one year of support for
study leading to a Ph.D. or D.Sc. degree. The stipend for
one year is US$21,000. The deadline for applying online
is November 8, 2010.
The postdoctoral fellowship program offers one year
of postdoctoral support for individuals who have received
their Ph.D.s no earlier than November 30, 2003, and no
later than November 8, 2010. The stipend is US$40,000,
with an employing institution allowance of US$1,500.
Approximately eighteen postdoctoral fellowships will be
awarded for 2011. The deadline for applying online is
November 8, 2010.
More detailed information and applications are available at the website http://sites.nationalacademies.
org/PGA/FordFellowships/index.htm. The postal address is: Fellowships Office, Keck 576, National Research
Council, 500 Fifth Street, NW, Washington, DC 20001. The
telephone number is 202-334-2872. The email address is
infofell@nas.edu.
—From an NRC announcement

Fields Institute Postdoctoral
Fellowships
The Fields Institute invites applications for postdoctoral
fellowship positions for the 2011–2012 academic year. The
thematic program on discrete geometry and applications
will be held from July to December 2011, and the thematic
program on Galois representations will take place from
January to June 2012. The fellowships provide for a period
of engagement in research and participation in the activities of the institute. In addition to regular postdoctoral
support, one visitor for each six-month program will be
awarded a Jerrold E. Marsden Postdoctoral Fellowship.
A number of two-year positions are also available connected to the Fields-Ontario fellowship. Applicants seeking
postdoctoral fellowships funded by other agencies (such
as Natural Sciences and Engineering Research Council of
Canada or international fellowships) are encouraged to
request the Fields Institute as their proposed location of
tenure and should apply to the institute for a letter of
invitation.
Qualified candidates who will have recently completed
a Ph.D. in a related area of the mathematical sciences are
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encouraged to apply. The deadline for applications is December 15, 2010. For more information, see the website
www.fields.utoronto.ca/proposals/postdoc.html.
—From a Fields Institute announcement

AMS Congressional Fellowship
The AMS, in conjunction with the American Association
for the Advancement of Science (AAAS), will sponsor
a Congressional Fellow from September 2011 through
August 2012. The fellow will spend the year working on
the staff of a member of Congress or on a congressional
committee as a special legislative assistant in legislative
and policy areas requiring scientific and technical input.
The fellowship is designed to provide a unique public
policy learning experience, to demonstrate the value of
science-government interaction, and to bring a technical
background and external perspective to the decisionmaking process in the Congress. Deadline for applications
is February 15, 2011. Applicants must have a Ph.D. or an
equivalent doctoral-level degree in the mathematical sciences by the application deadline. For further information,
please consult the webpage at http://www.ams.org/
programs/ams-fellowships/ams-aaas/ams-aaascongressional-fellowship or contact the AMS Washington Office at 202-588-1100, email: amsdc@ams.org.
—AMS Washington Office

AMS Department Chairs
Workshop
The annual workshop for department chairs will be held
a day before the start of the Joint Mathematics Meetings
in New Orleans, Louisiana, on Wednesday, January 5,
2011, from 8:00 a.m. to 6:30 p.m. This one-day session for
mathematical sciences department chairs is organized in a
workshop format so as to stimulate discussion among attendees. Sharing ideas and experiences with peers creates
an environment that enables attending chairs to address
departmental challenges from new perspectives.
Past workshop sessions have focused on a range of
issues facing departments, including planning and budgeting, personnel management, assessment, outreach,
faculty development, communications, and departmental
leadership.
There is a registration fee for the workshop, which
is in addition to and separate from the Joint Meetings
registration. An invitation to attend the workshop will be
sent to department chairs this fall. Information will also
be posted on the AMS website. For further information,
please contact the AMS Washington Office at 202-5881100 or amsdc@ams.org.
—AMS Washington Office
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News from the Institut MittagLeffler
The Institut Mittag-Leffler in Djursholm, Sweden, has issued a call for proposals for scientific programs for the
academic year 2013–2014. The deadline to apply is January 12, 2011. For further information, consult the website
http://www.mittag-leffler.se; click on “scientific
programs”, then “call for proposals”.
The Institute has also announced postdoctoral fellowship grants for the academic year 2011–2012. The scientific areas are: Complex Analysis and Integrable Systems
(September 1–December 15, 2011), and Geometric and
Analytic Aspects of Group Theory (January 16–May 30,
2012). For further information, visit the website http://
www.mittag-leffler.se; click on “scientific programs”,
then “postdoc grants”.
—Institut Mittag-Leffler announcement

Math+X: These grants will support the creation of new
chairs to be shared between departments of mathematics
and some other department in the same institution. The
grants will fund half the endowment for the chair and
provide the chair holder with substantial means to pay
postdocs and graduate students in the two collaborating
departments. Letters of Intent for this year’s application
cycle are due on October 27, 2010.
Institute for the Theory of Computing: The foundation
has invited universities, institutes, or consortia to apply
for major funding to host a new institute whose agenda
would be to accelerate fundamental research on the theory
of computation and to further develop its interactions
with other areas of science ranging from mathematics and
statistics to biology, physics, and engineering. Letters of
Intent are due on October 27, 2010.
The foundation is planning to launch further
programs in the mathematical and physical sciences
as well, and good ideas for how to support basic research
in these areas are always welcome! They can be sent to
mps@simonsfoundation.org.
—David Eisenbud, director
for Mathematics and the Physical Sciences,
Simons Foundation,
and University of California, Berkeley

New Programs at the Simons
Foundation
The Simons Foundation has just announced three new
programs of interest to the mathematics community:
Collaboration Grants for Mathematicians, Math+X, and a
competition to host an Institute for the Theory of Computation.
A little history: Jim Simons is a well-known mathematician (co-creator of the Chern-Simons invariants) who
left academics in the late 1970s and entered the field of
investing. Some years ago he and his wife Marilyn (who
has a Ph.D. in economics) set up a foundation, the primary
goal of which is to support basic research in mathematics
and science.
Information about the foundation’s activities can be
found at the website http://www.simonsfoundation.
org. Notable projects include the Simons Foundation Autism Research Initiative (http://www.sfari.org), the
Simons Center for Geometry and Physics at Stony Brook
(http://www.scgp.stonybrook.edu/), and substantial
support for the Mathematical Sciences Research Institute,
the Institute for Advanced Study, and Institut des Hautes
Études Scientifiques. The readers of the Notices may
also be aware of the program of Simons Postdoctoral Fellows that began with appointments this fall (https://
simonsfoundation.org/simons-post-doctoralfellows-program).
Here is a brief summary of the three new programs.
Anyone interested should look at the more complete information on the foundation’s website.
Collaboration Grants for Mathematicians: These are
five-year grants that provide money for travel and for
inviting visitors. They are available only to those without
significant federal funding. Awards are based on research
activity in the preceding five years. Application deadline
for grants to start in the summer of 2011: January 31,
2011.
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For Your Information
NSF Funds New Math Research
Institute at Brown University
The National Science Foundation (NSF) has awarded
US$15.5 million to Brown University to create a national
mathematics research institute. The Institute for Computational and Experimental Research in Mathematics (ICERM)
will open in the fall of 2011. The institute’s director, Jill
Pipher, says that its mission is “to support and enhance
the interaction of mathematics and computation and to
solve new problems of critical importance and benefit to
society.” ICERM is the eighth mathematics institute in the
United States funded by the National Science Foundation

and the only one of its kind in New England. The institute
will bring in leading scholars from around the world to
explore the frontier of mathematics and computation.
It will leverage internationally recognized programs in
applied and pure mathematics and computer science to
create long-term research programs and scholarly conferences to attract the world’s best minds in computation and
experimental math. For more information see http://
news.brown.edu/pressreleases/2010/08/math.
—From a Brown University announcement

Inside the AMS
From the AMS Public
Awareness Office
Women Doing Mathematics poster. Whether they do
mathematics for the sheer intellectual challenge or for the
critical insights it brings to
solving important theoretical and real-world problems,
women mathematicians love
what they do. Some work
alone or in collaboration
with other mathematicians.
Others work as members
of interdisciplinary teams.
Many of them also teach
at the college or university level, while others are
employed in industrial or
government laboratories.
Highlighted on the poster
are just a few of the women doing mathematics today. To
request a copy of the poster please email paoffice@ams.
org with subject line “women-poster-notices”. Please limit
your order to three copies so that others may also have
the opportunity to receive a copy.
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Mathematical Moments. The latest set of Moments
was mailed to departments in October. Topics for these
Moments are: the use of mathematics in creating 3D movies, making health care more efficient, exposing election
fraud and human rights abuses, saving energy in buildings,
determining each state’s representation in the U.S. House,
understanding rogue waves, and compressive sampling.
See the more than eighty Mathematical Moments, some
translated into other languages, and hear interviews with
researchers involved with many of the topics at http://
www.ams.org/samplings/mathmoments/mathmoments.
—Annette Emerson and Mike Breen,
AMS Public Awareness Officers
paoffice@ams.org

AMS Sponsors Project NExT
Fellows
This year the AMS is sponsoring six Project NExT (New
Experiences in Teaching) Fellows who work at research
institutions or who are eager to pursue research while
teaching at institutions with higher teaching loads.
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The names, affiliations, and areas of research of the
2010–2011 AMS Fellows are: Somantika Datta, University of Idaho, Fourier analysis; Brie Finegold, University
of Arizona, geometric group theory; William Green,
Eastern Illinois University, PDEs, harmonic analysis, and
mathematical physics; Roummel Marcia, University of
California, Merced, linear algebra and optimization; Kathleen Ponto, University of Kentucky, fixed point theory
(stable homotopy theory, category theory); and Rebecca
Swanson, Nebraska Wesleyan University, topological
combinatorics.
Project NExT (New Experiences in Teaching) is a professional development program for new or recent Ph.D.s
in the mathematical sciences (including pure and applied mathematics, statistics, operations research, and
mathematics education). It addresses all aspects of an
academic career: improving the teaching and learning of
mathematics, engaging in research and scholarship, and
participating in professional activities. It also provides
the participants with a network of peers and mentors
as they assume these responsibilities. Each year sixty to
eighty new Ph.D.s receive Project NExT Fellowships, and
they commit to attending the summer MathFest of the
Mathematical Association of America and the Joint Mathematics Meetings.
For further information about Project NExT, see the
website http://archives.math.utk.edu/projnext/.

Arie Leizarowitz, of Haifa, Israel, died on July 10,
2010. Born on April 26, 1953, he was a member of the
Society for 20 years.
Boleslaw Mikolajczak, professor, University of Massachusetts, Dartmouth, died on July 22, 2010. Born on
June 30, 1946, he was a member of the Society for 33 years.
James H. Olsen, professor, North Dakota State University, died on July 3, 2010. Born on July 29, 1941, he was a
member of the Society for 43 years.
Parfeny P. Saworotnow, ordinary professor emeritus,
Catholic University of America, died on August 15, 2010.
Born on February 20, 1924, he was a member of the Society
for 55 years.
Temba Shonhiwa, professor, University of Witwatersrand, died on October 24, 2009. Born on May 25,
1958, he was a member of the Society for 17 years.

—Aparna Higgins, Project NExT

Deaths of AMS Members
Geraldo S. Avila, of Brazil, died on August 29, 2010.
Born on April 17, 1933, he was a member of the Society
for 32 years.
Goro Azumaya, of Chadds Ford, Pennsylvania, died on
July 8, 2010. Born on February 26, 1920, he was a member
of the Society for 51 years.
Charles A. Cole, of California, died on June 26, 2010.
Born on January 9, 1924 , he was a member of the Society
for 67 years.
Thomas A. Fournelle, professor, University of Wisconsin–Parkside, died on August 23, 2010. Born on April
24, 1946, he was a member of the Society for 35 years.
David Gilbarg, emeritus professor, Stanford University, died on April 20, 2001. Born on September 17, 1918,
he was a member of the Society for 60 years.
Henry Helson, professor, University of California,
Berkeley, died on January 10, 2010. Born on June 2, 1927,
he was a member of the Society for 60 years.
Gerhard P. Hochschild, emeritus professor, University of California, Berkeley, died on July 8, 2010. Born on
April 29, 1915, he was a member of the Society for 70
years.
Tadashige Ishihara, professor, Japan, died in December, 2008. Born on March 24, 1920, he was a member of
the Society for 44 years.
William Lakey, professor, Central Michigan University,
died on May 25, 2010. Born on July 15, 1925, he was a
member of the Society for 50 years.
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An Introduction
to Complex
Analysis
and Geometry

TEXTBOOK

John P. D’Angelo,
University of Illinois,
Urbana, IL
This textbook provides
the reader with a deep appreciation of
complex analysis and how this subject fits
into mathematics. There are 280 exercises, ranging from simple computations
to difficult problems. Their variety makes
the book especially attractive.
The book developed from courses given
in the Campus Honors Program at the
University of Illinois Urbana-Champaign.
Pure and Applied Undergraduate Texts,
Volume 12; 2011; approximately 170 pages; Hardcover;
ISBN: 978-0-8218-5274-3; List US$57; AMS members
US$45.60; Order code AMSTEXT/12

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

Contacting the Notices
The preferred method for contacting
the Notices is electronic mail. The
editor is the person to whom to send
articles and letters for consideration.
Articles include feature articles, memorial articles, communications,
opinion pieces, and book reviews.
The editor is also the person to whom
to send news of unusual interest
about other people’s mathematics
research.
The managing editor is the person
to whom to send items for “Mathematics People”, “Mathematics Opportunities”, “For Your Information”,
“Reference and Book List”, and “Mathematics Calendar”. Requests for
permissions, as well as all other
inquiries, go to the managing editor.
The electronic-mail addresses are
notices@math.wustl.edu in the
case of the editor and notices@
ams.org in the case of the managing
editor. The fax numbers are 314935-6839 for the editor and 401331-3842 for the managing editor.
Postal addresses may be found in the
masthead.

Upcoming Deadlines
October 20, 2010: Applications for
NSF Mathematical Sciences Postdoctoral Research Fellowships. See
http://www.nsf.gov/funding/
pgm_summ.jsp?pims_id=5301.
October 30, 2010: Nominations
for Clay Research Fellowships. See
the website http://www.claymath.
org/research_fellows. For more
information telephone Alagi Patel,
N
2010
OOVEMBER
CTOBER 2010

617-995-2602; e-mail patel@claymath.org.
November 1, 2010: Applications
for NRC-Ford Foundation Predoctoral
Fellowships. See “Mathematics Opportunities” in this issue.
November 1, 2010: Nominations
for CRM-Fields-PIMS Prize. Submit
nominations to crm-fields-pimsprize@fields.utoronto.ca.
November 1, 2010: Applications for November review
for National Academies Postdoctoral and Senior Research Associateship 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.

November 8, 2010: Applications
for NRC-Ford Foundation Dissertation and Postdoctoral Fellowships.
See “Mathematics Opportunities” in
this issue.
November 9, 2010: Proposals for NSF Research Networks in
the Mathematical Sciences. See
http://www.nsf.gov/pubs/2010/
nsf10584/nsf10584.htm?WT.mc_
id=USNSF_25&WT.mc_ev=click.
November 10, 2010: Applications
for NSF East Asia and Pacific Summer
Institutes (EAPSI). See “Mathematics
Opportunities” in this issue.
November 18, 2010: Full proposals for NSF Graduate Research Fellowships. See “Mathematics Opportunities” in this issue.
November 19, 2010: Proposals for research programs at
CRM. See http://www.crm.cat/
RPapplication.
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AMS Bylaws—November 2009,
p. 1320
Where
to Find It
AMS
2010,
p. 268
A
briefEmail
index Addresses—February
to information that appears
in this
and previous issues of the Notices.
Ethical Guidelines—June/July
2006, p. 701
AMS Bylaws—November
2005, p. 1239
2008 and 2009 Updates—May
AMS Officers
Email Addresses—February
2006, p. 2512010, p. 670
OfficersGuidelines—June/July
and Committee Members—October
AMS Ethical
2006, p. 701 2010, p. 1152
Conference
of the
Sciences—September
2010,
AMS
OfficersBoard
2005 and
2006Mathematical
(Council, Executive
Committee,
p. 1009
Publications
Committees, Board of Trustees)—May 2006, p. 604
IMU Executive
Committee—December
2009, p. 1465
AMS
Officers and
Committee Members—October
2006, p. 1076
Information for
Notices
Authors—June/July
2009, p. 749
Conference
Board
of the
Mathematical Sciences—September
2006,
p.
911
Mathematics
Research Institutes Contact Information—August 2009,
p. 854
Information
for Notices Authors—June/July 2006, p. 696
National Science
Board—January
p. 68Information—August 2006,
Mathematics
Research
Institutes2010,
Contact
p.
798Journals for 2008—June/July 2009, p. 751
New
National
Science
Board—January
2006, p.
62Their Applications—March
NRC Board
on Mathematical
Sciences
and
2010,Journals
p. 423 for 2004—June/July 2006, p. 697
New
Sciences Education
2010, p. 541
NRC Mathematical
Board on Mathematical
Sciences Board—April
and Their Applications—March
2006,
p.
369
NSF Mathematical and Physical Sciences Advisory Committee—February
2010,Mathematical
p. 272
NRC
Sciences Education Board—April 2006, p. 488
Program
Officers
for
Federal
Funding
Agencies—October
2010,
NSF
Mathematical
and
Physical
Sciences
Advisory
Committee—February
p. 1148
(DoD, DoE); December 2007, p. 1359 (NSF); December 2009,
2006,
p. 255
p. 1464 (NSF
Mathematics
Education)
Program
Officers
for Federal
Funding Agencies—October 2006,
Program
Officers
NSF Division
of1365
Mathematical
Sciences—
p.
1072 (DoD,
DoE);for
December
2006 p.
(NSF)
Novemberfor
2010,
p. 1328
Stipends
Study
and Travel—September 2006, p. 913

NOTICES
OTICES OF
OF THE
THE AMS
AMS
N

1327
2

Reference and Book List
December 1, 2010: Applications for AMS Centennial Fellowships. See http://www.ams.org/
ams-fellowships/ or write to the
Membership and Programs Department, American Mathematical Society, 201 Charles Street, Providence,
RI 02904-2294; prof-serv@ams.org;
401-455-4105.
December 1, 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
http://ffsb.iec.cat.
December 15, 2010: Applications
for Fields Institute Postdoctoral Fellowships. See “Mathematics Opportunities” in this issue.
December 15, 2010: Abstracts for
contributed papers for ICIAM. See the
website http://www.iciam2011.
com/.
December 15, 2010: Applications
for PIMS Postdoctoral Fellowships.
See http://www.pims.math.ca/
scientific/postdoctoral.
January 10, 2011: Applications for
American Association of University
Women (AAUW) Selected Professions
Fellowships. See “Mathematics Opportunities” in this issue.
January 15, 2011: Applications
for Jefferson Science Fellows (JSF)
program. See “Mathematics Opportunities” in this issue.
January 15, 2011: Applications
for AMS-AAAS Mass Media Summer Fellowships. See http://www.
aaas.org/programs/education/
MassMedia; or contact Stacey Pasco,
Manager, Mass Media Program, AAAS
Mass Media Science and Engineering
Fellows Program, 1200 New York
Avenue, NW, Washington, DC 20005;
telephone 202-326-6441; fax 202371-9849; email spasco@aaas.org.
Further information is also available
at http://www.ams.org/policy/
government/fellow-awards/
fellow-awards and through the
AMS Washington Office, 1527 Eighteenth Street, NW, Washington, DC
20036; telephone 202-588-1100; fax
202-588-1853; email amsdc@ams.
org.
February 1, 2011: Applications
for AWM Mentoring Travel Grants.
1328
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See http://www.awm-math.org/
travelgrants.html#standard.
February 1, 2011: Applications
for AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard.
February 4, 2011: Full proposals
for NSF Mathematical Sciences Research Institutes. See “Mathematics
Opportunities” in this issue.
February 21, 2011: Applications
for EDGE for Women Summer Program. See “Mathematics Opportunities” in this issue.
May 1, 2011: Applications for
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard.
October 1, 2011: Applications for
AWM Travel Grants. See http://
www.awm-math.org/travelgrants.
html#standard.
October 1, 2011: Nominations for
the 2012 Emanuel and Carol Parzen
Prize. Contact Thomas Wehrly, Department of Statistics, 3143 TAMU,
Texas A&M University, College Station, Texas 77843-3143.

NSF Division of Mathematical
Sciences
Listed below are names, email addresses, and telephone numbers for
the program directors for the present academic year in the Division of
Mathematical Sciences (DMS) of the
National Science Foundation. The
postal address is: Division of Mathematical Sciences, National Science
Foundation, Room 1025, 4201 Wilson Boulevard, Arlington, VA 22230.
The DMS Web page is http://www.
nsf.gov/div/index.jsp?div=DMS
Algebra and Number Theory
Zongzhu Lin
703-292-9032
zlin@nsf.gov
Tie Luo
703-292-8448
tluo@nsf.gov
Andrew Pollington
703-292-4878
adpollin@nsf.gov
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Analysis
Kevin F. Clancey
703-292-4876
kclancey@nsf.gov
Jane P. Gilman
703-292-4870
jgilman@nsf.gov
Joe W. Jenkins
703-292-4870
jjenkins@nsf.gov
Bruce Palka
703-292-4856
bpalka@nsf.gov
Applied Mathematics
James Alexander
703-292-8104
jaalexan@nsf.gov
Mary Ann Horn
703-292-4879
mhorn@nsf.gov
Victor Roytburd
703-292-2189
vroytbur@nsf.gov
Michael Steuerwalt
703-292-4860
msteuerw@nsf.gov
Henry A. Warchall
703-292-4861
hwarchal@nsf.gov
Combinatorics
Bruce Sagan
703-292-4777
bsagan@nsf.gov
Tomek Bartoszynski
703-292-4885
tbartosz@nsf.gov
Computational Mathematics
Leland M. Jameson
703-292-4883
ljameson@nsf.gov
Rosemary Renaut
703-292- 4859
rrenaut@nsf.gov
Thomas F. Russell
703-292-4863
trussell@nsf.gov
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Reference and Book List
Tanya Kostova Vassilevska
703-292-5043
tvassile@nsf.gov
Junping Wang
703-292-4488
jwang@nsf.gov
Foundations
Tomek Bartoszynski
703-292-4885
tbartosz@nsf.gov
Geometric Analysis
Joanna Kania-Bartoszynska
703-292-4881
jkaniaba@nsf.gov

Topology
Joanna Kania-Bartoszynska
703-292-4881
jkaniaba@nsf.gov
Maria H. Noronha
703-292-4868
mnoronha@nsf.gov
Yongwu Rong
703-292-2112
yrong@nsf.gov
Christopher W. Stark
703-292-4869
cstark@nsf.gov
The administrative staff includes:

Maria H. Noronha
703-292-4868
mnoronha@nsf.gov
Yongwu Rong
703-292-2112
yrong@nsf.gov
Christopher W. Stark
703-292-4869
cstark@nsf.gov
Mathematical Biology
Mary Ann Horn
703-292-4879
mhorn@nsf.gov

Division Director
Peter March
703-292-5301
pmarch@nsf.gov
Executive Officer
Deborah F. Lockhart
703-292-4858
dlockhar@nsf.gov
Program Support Manager
Patricia A. Page
703-292-7864
ppage@nsf.gov

Tanya Kostova Vassilevska
703-292-5043
tvassile@nsf.gov

Operations Specialist
Sharon J. Alston
703-292-7112
salston@nsf.gov

Probability
Tomek Bartoszynski
703-292-4885
tbartosz@nsf.gov

Division Secretary
Jennifer A. Connell
703-292-5301
jconnell@nsf.gov

Statistics
David Stoffer
703-292-4862
dstoffer@nsf.gov

Book List

Gabor Szekely
703-292-8869
gszekely@nsf.gov
Grace Yang
703-292-8584
gyang@nsf.gov

NOVEMBER
OVEMBER 2010
N

The Book List highlights books that
have mathematical themes and are
aimed at a broad audience potentially
including mathematicians, students,
and the general public. When a book
has been reviewed in the Notices, a
reference is given to the review. Generally the list will contain only books
published within the last two years,
though exceptions may be made in
cases where current events (e.g., the
death of a prominent mathematician,
coverage of a certain piece of mathematics in the news) warrant drawing readers’ attention to older books.
N
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Suggestions for books to include on the
list may be sent to notices-booklist@
ams.org.
*Added to “Book List” since the
list’s last appearance.
*Apocalypse When?: Calculating
How Long the Human Race Will Survive, by Willard Wells. Springer Praxis,
June 2009. ISBN-13:978-03870-98364.
The Archimedes Codex: How a
Medieval Prayer Book Is Revealing
the True Genius of Antiquity’s Greatest Scientist, by Reviel Netz and William Noel. Da Capo Press, October
2007. ISBN-13: 978-03068-1580-5.
(Reviewed September 2008.)
Bright Boys: The Making of Information Technology, by Tom Green.
A K Peters, April 2010. ISBN-13: 9781-56881-476-6.
The Calculus of Friendship: What a
Teacher and Student Learned about
Life While Corresponding about Math,
by Steven Strogatz. Princeton University Press, August 2009. ISBN-13:
978-0-691-13493-2. (Reviewed June/
July 2010.)
The Cult of Statistical Significance:
How the Standard Error Costs Us
Jobs, Justice, and Lives, by Stephen
T. Ziliak and Deirdre N. McCloskey,
University of Michigan Press, February 2008. ISBN-13: 978-04720-500-79.
(Reviewed October 2010.)
Duel at Dawn: Heroes, Martyrs,
and the Rise of Modern Mathematics,
by Amir Alexander. Harvard University Press, April 2010. ISBN-13:
978-06740-466-10. (Reviewed in this
issue.)
Here’s Looking at Euclid: A Surprising Excursion through the Astonishing World of Math, by Alex Bellos.
Free Press, June 2010. ISBN-13: 97814165-882-52.
The Housekeeper and the Professor, by Yoko Ogawa. Picador, February
2009. ISBN-13: 978-03124-278-01. (Reviewed May 2010.)
How to Read Historical Mathematics,
by Benjamin Wardhaugh. Princeton
University Press, March 2010. ISBN-13:
978-06911-401-48.
Isaac Newton on Mathematical Certainty and Method, by Niccolò Guicciardini. MIT Press, October 2009. ISBN13: 978-02620-131-78.
Logicomix: An Epic Search for Truth,
by Apostolos Doxiadis and Christos
Papadimitriou. Bloomsbury USA,
3
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September 2009. ISBN-13: 978-15969145-20.
Logic’s Lost Genius: The Life of
Gerhard Gentzen, by Eckart MenzlerTrott, Craig Smorynski (translator),
Edward R. Griffor (translator). AMSLMS, November 2007. ISBN-13: 978-08218-3550-0.
The Mathematical Mechanic: Using
Physical Reason to Solve Problems, by
Mark Levi. Princeton University Press,
2009. ISBN-13: 978-0691140209.
Mathematicians: An Outer View
of the Inner World, by Mariana Cook.
Princeton University Press, June 2009.
ISBN-13: 978-0-691-13951-7. (Reviewed
August 2010.)
Mathematicians Fleeing from Nazi
Germany: Individual Fates and Global
Impact, by Reinhard SiegmundSchultze. Princeton University Press,
July 2009. ISBN-13: 978-0-69114041-4. (Reviewed in this issue.)
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, b y K i m
Plofker. Princeton University Press,
January 2009. ISBN-13: 978-06911206-76. (Reviewed March 2010.)
The Mathematics of Egypt, Mesopotamia, 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. WillmannBell, 2002. ISBN 0-943396743.
Mrs. Perkins’s Electric Quilt: And
Other Intriguing Stories of Mathematical Physics, Paul J. Nahin, Princeton
University Press, August 2009. ISBN-13:
978-06911-354-03.
Naming Infinity: A True Story of
Religious Mysticism and Mathematical Creativity, by Loren Graham and
Jean-Michel Kantor. Belknap Press
of Harvard University Press, March
2009. ISBN-13: 978-06740-329-34.
*Nonsense on Stilts: How to Tell Science from Bunk, by Massimo Pigliucci.
University of Chicago Press, May
2010. ISBN-13: 978-02266-678-67.
Numbers Rule: The Vexing Mathematics of Democracy, from Plato to the
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Present, by George G. Szpiro. Princeton
University Press, April 2010. ISBN-13:
978-06911-399-44.
The Numerati, by Stephen Baker.
Houghton Mifflin, August 2008. ISBN13: 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-13:97808218-4376-5.
Plato’s Ghost: The Modernist Transformation of Mathematics, by Jeremy
Gray. Princeton University Press, September 2008. ISBN-13: 978-06911361-03. (Reviewed February 2010.)
Probabilities: The Little Numbers
That Rule Our Lives, by Peter Olofsson. Wiley, March 2010. ISBN-13: 97804706-244-56.
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 Mathematical Mystery, by Arturo Sangalli. 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. ISBN13: 978-15688-144-90.
Roger Boscovich, by Radoslav
Dimitric (Serbian). Helios Publishing
Company, September 2006. ISBN-13:
978-09788-256-21.
Sacred Mathematics: Japanese Temple Geometry, by Fukagawa Hidetoshi
and Tony Rothman. Princeton University
Press, July 2008. ISBN-13: 978-0-69112745-3.
The Shape of Inner Space: String
Theory and the Geometry of the Universe's Hidden Dimensions, by ShingTung Yau (with Steve Nadis). Basic
Books, September 2010. ISBN-13: 97804650-202-32.
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The Solitude of Prime Numbers, by
Paolo Giordano. Pamela Dorman Books,
March 2010. ISBN-13: 978-06700-21482. (Reviewed September 2010.)
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-13:
978-0521756075.
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 Opportunistic Problem Solving, by Sanjoy
Mahajan. MIT Press, March 2010.
ISBN-13: 978-0-262-51429-3.
*Survival Guide for Outsiders: How
to Protect Yourself from Politicians,
Experts, and Other Insiders, by Sherman Stein. BookSurge Publishing,
February 2010. ISBN-13: 978-14392532-74.
Symmetry in Chaos: A Search for
Pattern in Mathematics, Art, and Nature, 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
Association of America, July 2003.
ISBN-13: 978-08838-572-74. (Reviewed April 2010.)
Tools of American Math Teaching, 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.)
*What’s Luck Got to Do with It? The
History, Mathematics and Psychology
of The Gambler’s Illusion, by Joseph
Mazur. Princeton University Press,
July 2010. ISBN: 978-0-691-13890-9.
The Unfinished Game: Pascal,
Fermat, and the Seventeenth-Century
Letter That Made the World Modern, by Keith Devlin. Basic Books,
September 2008. ISBN-13: 978-04650-0910-7.
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.
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Research Journals Backlog

Backlog of Mathematics
Research Journals
Journal (Print
and Electronic)

Number
issues
per Year

Approximate
Number
Pages
per Year

2009 Median Time
(in Months) from:
Submission
to Final
Acceptance

Acceptance Acceptance
to Electronic
to
Posting
Print

Editor’s Current Estimate of
Waiting Time between
Submission and Publication
(in Months)
Print

Electronic

Abstr. Appl. Anal.

*

1000

3

3–9

2

7–9

Acta Inform.

8

620

8

3

1

11

9

Acta Math.

4

600

5

19

18

28

28

Adv. Diﬀerence Equ.

*

800

3.5

3–9

2

7–9

5.5

Adv. Math. Commun.

4

450

4

3

3

7

8

Aequationes Math.

6

640

8

14

14

22

10

12

1800

4

NA

0.75

NA

4.5

Amer. J. Math.

6

1728

NR

11.7

10.7

16–18

15–17

Ann. Appl. Probab.

6

2400

11

9

9

21

20

Ann. Mat. Pura Appl. (4)

4

576

9.9

12.1

7.2

21.9

17

Ann. of Math. (2)

6

4500

15

25

25

12

12

Ann. Probab.

6

2500

9

10

10

18

17

Ann. Statist.

10

4300

5

11

11

15

14

Arch. Ration. Mech. Anal.

12

360

4

11

5

10

1.5

Balkan J. Geom. Appl.

2

150

5

6

3

5

8

Bound. Value Probl.

*

700

3.5

3–9

2

7–9

5.5

Bull. Aust. Math. Soc.

6

1056

2

8

6

9

7

Bull. Lond. Math. Soc.

6

1152

6.6

5.8

3.5

12.4

10.1

Algorithmica

5

Bull. Soc. Math. France

4

600

8

5

3

9

7

Canad. J. Math.

6

1440

6

26

26

24

21

Canad. Math. Bull.

4

768

9

21

21

31

28

Cent. Eur. J. Math.

6

1200

4

NR

2.8

NR

5.3
3

Combinatorica
Comm. Math. Phys.
Commun. Pure Appl. Anal.
Compos. Math.
Comput. Math. Appl.
Comput. Methods Funct. Theory
Computing

6

750

6

6

3

6

24

7000

6

4.5

1

4

1

6

2000

4

3

3

8

8

6

1632

8.2

9.3

8

17.2

11.2

24

1600

8

4

2

8

4

2

700

5

6

2

9

6

12

1076

5

2

1

5

5
10

Constr. Approx.

6

900

8

14

5

13

Discrete Comput. Geom.

8

1920

8

10

2

16

9

12

6000

5

6

11

11

11

8

1800

4

5

5

9

9

Discrete Contin. Dyn. Syst.
Discrete Contin. Dyn. Syst. Ser. B

The Backlog of Research Journals is reported each year
in the November issue of the Notices. The report covers
journals of publishers who have agreed to participate and
who continue to provide backlog information. Publishers
whose journals are not currently included can request that
their journals be added. Such requests should be made
in writing to the AMS Executive Director. To be eligible
for inclusion in the backlog report, a journal must be on
the list of journals receiving cover-to-cover treatment in
NOVEMBER 2010

NOTICES

Mathematical Reviews (http://www.ams.org/msnhtml/
serials.pdf).
Once a publisher’s journals are accepted for inclusion,
the publisher must designate a contact person or persons
to supply data about the journals to the AMS. While the
AMS makes every effort to obtain the data from the designated contacts, if data about a journal is not supplied, then
that journal will not appear in the backlog report.

OF THE
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Journal (Print
and Electronic)
Duke Math. J.

Number
issues
per Year

Approximate
Number
Pages
per Year

2009 Median Time
(in Months) from:
Submission
to Final
Acceptance

Acceptance Acceptance
to Electronic
to
Posting
Print

Editor’s Current Estimate of
Waiting Time between
Submission and Publication
(in Months)
Print

Electronic

15

3000

11

9

9

18

18

Fixed Point Theory Appl.

*

1000

3.3

3–9

2

7–9

5.3

Found. Comput. Math.

6

750

9

14

3

20

12

Geom. Dedicata

6

1200

8

6

0.75

8

9

Georgian Math. J.

4

800

6

8

4

14

4

Graphs Combin.

6

870

8

4

1

5

1

Houston J. Math.

4

1300

5

19

16

24

21

Illinois J. Math.

4

1400

6

15

13

18

16

Int. J. Math. Math. Sci.

*

1000

4

3–9

2

7–9

6

*

200

4.5

9–10

2

7–9

6.5

12

2740

8

6.3

1.8

12.6

10.1

Int. J. Stoch. Anal.
Invent. Math.
Inverse Probl. Imaging

4

750

6

4

4

10

10

Israel J. Math.

6

2800

6

19

19

25

16

J. Algebraic Geom.

4

800

8

9

3

14

12

J. Amer. Math. Soc.

4

1200

13.3

8

2.3

19

14.2

J. Anal. Math.

3

1188

7

12

12

17

17

J. Appl. Anal.

2

300

14

8

8

24

6

J. Appl. Math.

*

1000

5.5

9–10

2

7–9

7.5
10

J. Aust. Math. Soc.

6

870

8.8

10

14

12

J. Complexity

6

800

6

6

1

12

7

J. Comput. System Sci.

8

1200

6

14

12

14

12

J. Convex Anal.

4

1200

11

7

1

12

10

J. Diﬀerential Geom.

9

2025

6

3

2

9

8

J. Eur. Math. Soc. (JEMS)

6

1500

5

16

14

12

10

J. Geom. Anal.

4

1000

6.3

5.5

3

9

8

J. Ind. Manag. Optim.

4

1000

5

3

3

8

8

J. Inequal. Appl.

*

1800

4

9–10

2

7–9

6
28

J. Integral Equations Appl.

4

500

6

21

19

30

J. Lie Theory

4

800

5

2

0.5

8

6

J. Lond. Math. Soc. (2)

6

1632

8.2

5.4

3

15.6

11.2

J. Math. Biol.

12

1676

10

7.4

3

17.8

12

J. Math. Phys.

12

9000

3

1.5

1

4.5

4

J. Mod. Dyn.

4

700

6

3

3

9

9

J. Operator Theory

4

1000

10

26

24

35

28

J. Symbolic Logic

4

1470

9

10

8

17

12

J. Theoret. Probab.

4

1100

3

6

1

6

3

J. Topol.

4

1024

5.7

5.2

3.2

11.4

8.9

24

6000

4.5

4

1

9

6

8

1088

6

18

10

12

6

Linear Algebra Appl.
Linear Multilinear Algebra
Lobachevskii J. Math.

4

500

6

4

3

4

3

12

3000

10

5.5

4.5

15

13

Math. Comp.

4

2400

8.3

11.1

4.4

19.2

12.4

Math. Oper. Res.

4

1024

22

5

3

20

18

10

1980

15.8

9.5

3.8

25.3

19.6

Math. Res. Lett.

6

1250

6

3

2

9

8

Math. Social Sci.

6

840

12

7

1

18

12

Math. Ann.

Math. Program.

Math. Z.

12

2900

13

14

3.5

25

15.5

Mem. Amer. Math. Soc.

6

3800

13

28.3

**

40.7

36.2

Methods Appl. Anal.

4

500–700

5

5

4

10

9
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Journal (Print
and Electronic)

Number
issues
per Year

Michigan Math. J.

2009 Median Time
(in Months) from:

Approximate
Number
Pages
per Year

Acceptance Acceptance
to Electronic
to
Posting
Print

Submission
to Final
Acceptance

Editor’s Current Estimate of
Waiting Time between
Submission and Publication
(in Months)
Print

Electronic

14

3

720

6.5

13.5

12.5

15

12

440

5

5

1

4

1

4

1400

6.6

9

3.5

12.2

9.2

Numer. Math.

12

2400

13

6

4.5

15.5

14

Probab. Theory Related Fields

12

1820

9

9

3.3

18

11

Proc. Amer. Math. Soc.

12

4200

4.8

7.8

3.4

12

8

6

1824

10.3

8.5

2

17.3

12.3
13

Monatsh. Math.
Multiscale Model. Simul.

Proc. Lond. Math. Soc. (3)
Publ. Math. Inst. Hautes Etudes Sci.

2

500

12

4.2

3

15.5

Q. J. Math.

4

500

6

17

2.5

23

8

Quart. Appl. Math.

4

800

3.2

14.8

11.9

15.8

12.2

Results Math.

8

800

6

13

12

12

10

Rocky Mountain J. Math.

6

1400

10

21

19

29

27

Semigroup Forum

6

1000

7

8

1

14

8

SIAM J. Appl. Math.

6

1800

9

12

3

13.9

11.9

SIAM J. Comput.

6

2200

15.9

12.7

3.5

20.9

18.9

SIAM J. Control Optim.

6

2250

12.8

14.9

3.4

16.6

15.6

SIAM J. Discrete Math.

4

1750

13.8

14.4

3.3

19.6

16.6

SIAM J. Math. Anal.

6

3000

8.4

12.2

3.5

12.1

11.1

SIAM J. Matrix Anal. Appl.

4

1500

10.8

13.3

3.4

15.5

13.5

SIAM J. Numer. Anal.

6

3200

12

15.7

3.5

15.8

14.8

SIAM J. Optim.

4

1500

11.8

13.4

3.7

16.3

14.3

SIAM J. Sci. Comput.

6

3200

10.4

15.4

3.5

14.4

13.4

SIAM Rev.

4

800

13

13.5

12.5

26.5

25.5

Theory Comput. Syst.

8

1300

4

NA

0.75

NA

4.5

12

6600

8.4

17.9

13.8

27.7

22.5

Trans. Amer. Math. Soc.

2009 Median Time
(in days) from:

Number
of Articles
Posted in
2009

Submission
to Final
Acceptance

Acceptance
to
Posting

Acta Math. Acad. Paedagog. Nyházi. (N.S.)
www.emis.de/journals/AMAPN/

27

264

166

pdf, ps

Appl. Math. E-Notes
www.math.nthu.edu.tw/~amen/

36

180

200

pdf

Conform. Geom. Dyn.
www.ams.org/ecgd

14

144

57

pdf

Diﬀer. Geom. Dyn. Syst.
www.matem.pub.ro/dgds

14

100

100

pdf

Diﬀer. Uravn. Protsessy Upr.
www.math.spbu.ru/diﬀjournal/j/EN/about.html

20

60

15

html, pdf, doc

Discrete Math. Theor. Comput. Science
www.dmtcs.org/

24

285

20

pdf, ps

Electron. J. Combin.
www.combinatorics.org

206

201

9

pdf, ps

Electron. J. Diﬀerential Equations
ejde.math.txstate.edu/

165

115

8

html, pdf, tex

73

150

10

Journal (Electronic)

Electron. J. Qual. Theory Diﬀer. Equ.
www.math.u-szeged.hu/ejqtde/
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Journal (Electronic)

Number
of Articles
Posted in
2009

Electron. Res. Announc. Math. Sci.
www.math.psu.edu/era/

2009 Median Time
(in days) from:
Submission
to Final
Acceptance

Acceptance
to
Posting

Format(s)

9

90

10

pdf

Electron. Trans. Numer. Anal.
etna.mcs.kent.edu/

16

272

110

pdf, ps

ESAIM Control Optim. Calc. Var.
www.esaim-cocv.org/

47

227

107

pdf

ESAIM Probab. Stat.
www.esaim-ps.org

24

280

467

pdf, ps

Homology, Homotopy Appl.
www.intlpress.com/HHA/

31

160

106

pdf

Integers
www.integers-ejcnt.org/

77

186

99

pdf

J. Integer Seq.
www.cs.uwaterloo.ca/journals/JIS/

63

100

4

LMS J. Comput. Math.
www.lms.ac.uk/jcm

12

220

82

M2AN Math. Model. Numer. Anal.
www.esaim-m2an.org/

45

280

133

pdf

Math. Biosci. Eng.
aimsciences.org/journals/mbe/index.htm

50

150

75

pdf

Netw. Heterog. Media
aimsciences.org/journals/NHM/index.htm

38

150

60

pdf

Represent. Theory
www.ams.org/ert

24

186

57

pdf

Sém. Lothar. Combin.
www.mat.univie.ac.at/~slc

11

207

29

pdf, ps, dvi, tex

SIAM J. Appl. Dyn. Syst.
epubs.siam.org/SIADS/siads_toc.html

63

225

93

pdf, BibTeX

SIAM J. Imaging Sci.
epubs.siam.org/SIIMS/siims_toc.html

49

240

111

pdf, BibTeX

Theory Appl. Categ.
www.tac.mta.ca/tac/

24

252

8

pdf, ps, dvi

html, pdf, ps, dvi, tex
pdf***

NR means no response received. NA means not available or not applicable.
*Articles are published on an article-by-article basis.
**Was electronic for only one issue.
***Add-ons (appendices, computer programs, graphics, animations, etc.) are provided as appropriate with no restriction on the
format.
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Reciprocity Agreements
Africa

South African Mathematical Society*

Egyptian Mathematical Society (ETMS)*
Apply to: M. H. Fahmy, Department of Mathematics,
Faculty of Science, Al-Azhar University, Nasr City 11884,
Cairo, Egypt; email: Secretary_etms@yahoo.com; http:
//www.etms-web.org.
Dues: U.S. $15, payable to Egyptian Mathematical Society
at the above address.
Privileges: Receive a 60% discount on the prices of ETMS
publications, a 50% discount on the publication charge
per printed page in ETMS Journal, and reduced charge
for participating at ETMS conferences.
Ofﬁcers: A.-S. F. Obada (President), E. H. Doha (VicePresident), F. F. Ghaleb (Treasurer), M. H. Fahmy (Secretary).

Nigerian Mathematical Society
Address for mail: Department of Pure and Applied
Mathematics, Ladoke Akintola University of Technology,
Ogbomoso, Nigeria; email: ayeni_ro@yahoo.com; http:
//www.nigerianmathematicalsociety.com.
Apply to: Franic I. Njoku (Secretary), Nigerian Mathematical Society, Department of Mathematics, University of
Nigeria, Nsukka, Nigeria.
Dues: U.S. $60, payable to Samuel S. Okoya (Treasurer), Department of Mathematics, Obafemi Awolowo
University, Ile-Ife, Nigeria.
Privileges: Journal of the Nigerian Mathematical Society
and Notices of the Nigerian Mathematical Society.

Address for mail: School of Mathematics, Witwatersrand
University, Private Bag 3, Wits 2050, South Africa; email:
clint.VanAlten@wits.ac.za.
Apply to: Erwin Brüning, School of Mathematical Sciences, Kwazulu-Natal University, Private Bag X54001,
Durban 4000, South Africa.
Dues: R210.00 (Two hundred ten rands), payable to the
South African Mathematical Society (SAMS), c/o Prof.
Erwin Brüning (Treasurer) at the above address.
Privileges: The right to receive the Notices of the SAMS
at no additional cost; reduced fees at SAMS meetings.
Ofﬁcers: Nigel Bishop (President), Themba Dube (VicePresident), Erwin Brüning (Treasurer), Clint Van Alten
(Secretary).

Tunisian Mathematical Society*
Apply to: Khalifa Trimèche, Faculty of Sciences of
Tunis, Department of Mathematics, CAMPUS 2092, Tunis,
Tunisia; email: TMS@tms.rnu.tn; http://www.tms.rnu.
tn.
Dues: $20, payable to Lotﬁ Kamoun at the above address.
Privileges: Obtain the publications of the Society, and
possible partial ﬁnancial support to attend the annual
colloquium of the Society.
Ofﬁcers: Khalifa Trimèche (President); Mohamed Siﬁ
(Vice-President); Lotﬁ Kamoun (Treasurer); Abderrazek
Karoui (Secretary).

The Americas
Canadian Mathematical Society*

Ofﬁcers: Reuben O. Ayeni (President), Michail O. Osilike
(Vice-President), Samuel O. Okoya (Treasurer), Franic I.
Njoku (Secretary).

Apply to: Canadian Mathematical Society, 105-1785 Alta
Vista Drive, Ottawa, Ontario, Canada K1G 3Y6; email:
office@cms.math.ca; http://www.cms.math.ca/.

The American Mathematical Society has “reciprocity agreements” with a
number of mathematical organizations around the world. A current list
appears here.
These reciprocity agreements provide for reduced dues for members of
these organizations who choose to join the AMS and who reside outside
of the U.S. and Canada. Reciprocally, members of the AMS who reside
in the U.S. or Canada may join these organizations at a reduced rate.
Summaries of the privileges available to AMS members who join under

the terms of reciprocity agreements are given on the following pages.
Members of these organizations who join the AMS as reciprocity members
enjoy all the privileges available to ordinary members of the Society. AMS
dues for reciprocity members are $84 for 2010 and $84 for 2011. Each
organization was asked to review and update its listing in the spring. An
asterisk (∗) after the name of an organization indicates that no response
to this request had been received when the November Notices went to
press.
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Reciprocity Agreements
Dues: 50% off applicable rate, payable in U.S. funds to
the Canadian Mathematical Society at the above address.
Privileges: CMS Notes; access to members section on
website; reductions on all CMS periodicals, publications,
promotional items, and meeting registration.
Ofﬁcers: Anthony To-Ming Lau (President); Michael Lamoureux, Kumar Murty, Cathy Baker, Pengfei Guan (VicePresidents); Jacques Hurtubise (President-Elect); David
Rodgers (Treasurer); Johan Rudnik (Executive Director/Secretary).

Dues: U.S. $25, payable to Sociedad Matemática Mexicana.
Privileges: To be a regular member paying half of
the regular fee for persons living outside of Mexico.
Newsletter, Bulletin of the Mexican Mathematical Society,
or Miscelánea Matemática.

Sociedad Colombiana de Matemáticas*

Sociedad Uruguaya de Matemática y
Estadı́stica (SUME)*

Address for mail: Apartado Aereo 2521, Bogotá, Colombia; email: scm@scm.org.co; http://www.scm.org.co.
Apply to: Carlos H. Montenegro E., Apartado Aereo 2521,
Bogotá, Colombia.
Dues: U.S. $27, payable to Sociedad Colombiana de
Matemáticas.

Ofﬁcers: Emilio Lluis-Puebla (President), Carlos Signoret (Vice-President), Eugenio Garnica (Treasurer), Pablo
Padilla (General Secretary), Isidro Romero (Secretary),
Lino Reséndiz and Silvia Morelos (Vocal).

Address for mail: J. Herrera y Reissig 565, CC 30, CP
11300, Fac. de Ingenierı́a, IMERL, Montevideo, Uruguay;
email: jlvb@fing.edu.uy.
Apply to: José L. Vieitez (Presidente de SUME), at the
above address.

Privileges: Subscription to one of the publications
of the Society (Revista Colombiana de Matemáticas or
Lecturas Matematicas), discounts for participation in
Society activities, and e-mail in the scm.org.co domain.
Ofﬁcers: Carlos H. Montenegro E. (President), Jose
Ricardo Arteaga (Vice-President).

Dues: U.S. $100, payable to Jorge Blanco at the above
address.
Privileges: Receive PMU series and Predat series free.

Sociedad de Matemática de Chile*

Sociedade Brasileira de Matemática (SBM)

Apply to: Sociedad de Matemática de Chile, Marı́a
Luisa Santander 0363, Providencia, Santiago, Chile;
email: socmat@mat.puc.cl; http://www.socmachi.cl.
Dues: U.S. $50, payable to Sociedad de Matemática de
Chile.
Privileges: Receive Gaceta de la Sociedad de Matemática,
Notas de la Sociedad de Matemática de Chile.
Ofﬁcers: Rubı́ E. Rodrı́guez (President), Ana Cecilia De La
Maza (Vice-President), Hernán Burgos (Treasurer), Andrés
Navas (Secretary).

Address for mail: Estrada Dona Castorina–110, 22460320 Rio de Janeiro, Brazil; email: presidente@sbm.org.
br; http://www.sbm.org.br.
Apply to: secretaria@sbm.org.br.

Sociedad Matemática de la República
Dominicana*
Apply to: Isidro Rodrı́guez, Sociedad Matemática de la
República Dominicana, Apartado 797-2, Santo Domingo,
República Dominicana.
Dues: U.S. $10, payable to Amado Reyes at the above
address.
Privileges: Right to receive Notimat (bimonthly newsletter) and Revista Matemática Dominicana (twice a year).
Ofﬁcers: Isidro Rodríguez (President), Mariana Morales
(Vice-President), Amado Reyes (Treasurer), Eliseo Cabrera
(Secretary).

Ofﬁcers: José L. Vieitez (President), Jorge Blanco (VicePresident), Gonzalo Perera (Treasurer), F. Pelaez (Secretary).

Dues: BRL 40,00 (50% discount); email: secretaria@
sbm.org.br.
Privileges: Revista Matématica Universitária (free subscription) and 25% discount on SBM books.
Ofﬁcers: Hilario Alencar (President), Marcelo Viana (VicePresident), Nancy Garcia (Treasurer), Maria Aparecida
Ruas and Ronaldo Garcia (Secretaries).

Sociedade Brasileira de Matemática
Aplicada e Computacional
Apply to: Andrea Alves Ribeiro, SBMAC/ICMC, Caixa
Postal 668, Av., 13560-970 São Carlos–SP, Brazil; email:
sbmac@icmc.usp.br; http://www.sbmac.org.br.
Dues: U.S. $50, payable to Sociedade Brasileira de Matemática Aplicada e Computacional at the above address.
Privileges: Free copies of SBMAC journals.
Ofﬁcers: Geraldo N. DaSilva (President), Antonio J.
DaSilva Neto (Vice-President), Antonio Castello (Treasurer), Eliana X. L. De Andrade (Secretary).

Sociedad Matemática Mexicana*

Sociedade Paranaense de Matemática

Apply to: Olivia Lazcano, Apartado Postal 70-450,
México, D.F. 04510, México; email: smm@smm.org.mx/;
http://www.smm.org.mx/.

Apply to: Marcelo Escudeiro Hernandes, UEM-CCE-DMA,
Av. Colombo 5790, 87020-900, Mariniga-PR, Brasil. http:
//www.spm.uem.br.
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Dues: U.S. $12, payable to Nelson Martins Garcia at the
above address.
Privileges: A free subscription to the print version of
Boletim da Sociedade Paranaense de Matemática (two
issues per year).

Indian Mathematical Society*
Apply to: Shashi Prabha Arya (Treasurer), 90, Saakshara Apts., A-3 Block, Paschim Vihar, New Delhi110063, India; email: shsh_ry@yahoo.co.in; http://
www.indianmathsociety.org.in.

Ofﬁcers: Marcelo Moreira Cavalcanti (President), Marcelo
Escudeiro Hernandes (Vice-President), Nelson Martins
Garcia (Treasurer), Rodrigo Martins (Secretary).

Dues: U.S. $100 (annual) or $1000 (life), payable to
Indian Mathematical Society, at the above address.

Unión Matemática Argentina

Ofﬁcers: A. K. Agarwal (President), S. P. Arya (Treasurer),
B. Nimse (Administrative Secretary), S. Deo (Academic
Secretary), V. M. Shah (General Secretary).

Apply to: Beatriz Marrón, Departamente de Matemática,
Universidad Nacional del Sur, Av. Alem 1253, 8000 Bahı́a
Blanca, Provincia de Buenos Aires, Argentina; email:
uma@union-matematica.org.ar;
http://www.unionmatematica.org.ar.
Dues: U.S. $60, payable to Rosana Entizne at the above
address.
Privileges: Same as those granted to UMA members.

Privileges: Complimentary copy of the The Mathematics
Student.

Indonesian Mathematical Society (IndoMS)*
Apply to: Indonesian Mathematical Society, c/o Dr.
Hilda Assiyatun, Department of Mathematics, Institut
Teknologi Bandung (ITB), Jalan Ganesa 10 Bandung,
Indonesia; http://www.indoms-center.org.

Ofﬁcers: Hernán Cendra (President), Hugo Aimar (VicePresident), Rosana Entizne (Treasurer), Beatriz Marrón
(Secretary).

Dues: U.S. $15, payable to Dr. Hilda Assiyatun (Treasurer)
at the above address.

Asia

Ofﬁcers: Edy Tri Baskoro (President), Widodo, Stevanus
Budi Waluya, Angie Siti Anggari (Vice-Presidents), Hilda
Assiyatun (Treasurer), Budi Nurani (Secretary).

Allahabad Mathematical Society
Apply to: S. Srivastava, Treasurer, Allahabad Mathematical Society, 10 C. S. P. Singh Marg, Allahabad211001, India; email: ams10marg@gmail.com; http://
www.amsallahabad.org.
Dues: U.S. $30 for annual members, payable to Allahabad
Mathematical Society at the above address.
Privileges: 50% discount on annual membership.
Ofﬁcers: D. P. Gupta (President), S. P. Singh and
S. L. Singh (Vice-Presidents), S. Srivastava (Treasurer),
M. Khare (Secretary).

Korean Mathematical Society
Apply to: Korean Mathematical Society, Korea Science and Technology Center 202, 635-4 Yeoksam-dong,
Kangnam-gu, Seoul 135-703, Korea; email: kms@kms.or.
kr; http://www.kms.or.kr/.
Dues: U.S. $40, payable to Korean Mathematical Society,
at the above address.
Privileges: Members will receive six volumes of Journal
of the KMS and six volumes of Bulletin of the KMS.
Ofﬁcers: Dohan Kim (President), Jong Hae Keum, Kil
Hyun Kwon, Sun Young Jang (Vice-Presidents), Hye Sook
Park (Treasurer), Dosang Joe (Secretary).

Calcutta Mathematical Society*
Apply to: M. R. Adhikari, Secretary, Calcutta Mathematical Society, AE-374, Sector-1, Salt Lake City, Calcutta
700 064, India; telephone: (033) 2337-8882; Fax: (0091)
33-2337-6290; email: cms@cal2.vsnl.net.in.
Dues: U.S. $40, payable to Secretary, Calcutta Mathematical Society, at the above address.
Privileges: Bulletin of the Calcutta Mathematical Society;
News Bulletin of the Calcutta Mathematical Society;
Review Bulletin of the Calcutta Mathematical Society;
library; seminars/symposia, summer and winter schools;
workshops, popular lectures, etc.
Ofﬁcers: K. Ramachandra (President), A. Chakraborty,
N. D. Chakraborty, P. Muldowney, E. Trell, and H. M.
Srivastava (Vice-Presidents), U. C. De (Treasurer), M. R.
Adhikari (Secretary), H. P. Mazumdar (Editorial Secretary).
NOVEMBER 2010

Privileges: Reduced registration at conferences sponsored by The IndoMS and reduced price for any publications.

Mathematical Society of Japan
Apply to: Yukino Ueno, Secretary, Mathematical Society
of Japan, 34-8, Taito 1 chome, Taito-ku, Tokyo 110-0016,
Japan; http://wwwsoc.nii.ac.jp/msj6/math.
Dues: Category I: 9,000 yen; Category II: 10,800 yen,
payable to Mathematical Society of Japan at the above
address.
Privileges: Category I: Journal of the Mathematical
Society of Japan, Sugaku-Tsusin (2 issues); Category II:
Journal of the Mathematical Society of Japan, Sugaku (in
Japanese), Sugaku-Tsushin (4 issues).
Ofﬁcers: Takashi Tsuboi (President), Liang Zhang (Treasurer), Yukino Ueno (Secretary).
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Mathematical Society of the Philippines*
Address for mail: Mathematical Society of the Philippines, Institute of Mathematics, University of the
Philippines, Diliman, Quezon City, Philippines 1101;
http://www.
email: mathsoc@mathsocietyphil.org;
mathsocietyphil.org.

Ofﬁcers: Bhadra Man Tuladhar (President), Sharada
Shrestha (Vice-President), Kabita Luitel (Treasurer), Chet
Raj Bhatta (Secretary).

Persatuan Sains Matematik Malaysia*

Apply to: Reginaldo Marcelo, Mathematics Department,
Ateneo de Manila University, P.O. Box 154, Manila,
Philippines.

Address for mail: Pusat Pengajian Sains Matematik,
Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor,
Malaysia; email: maslina@pkrisc.cc.ukm.my; http://
www.tmsk.uitm.edu.my/~persama.

Dues: U.S. $7, payable to Mathematical Society of the
Philippines.

Apply to: Dr. Maslina at the above address.

Privileges: Publications of the Mathematical Society of
the Philippines; discount on conference fees.
Ofﬁcers: Fidel Nemenzo (President), Jumela Sarmiento
(Vice-President), Marian Roque (Treasurer), Ederlina Nocon (Secretary).

Mathematical Society of the Republic
of China
Address for mail: c/o Department of Mathematics,
National Taiwan University No. 1, Roosevelt Road Section
4, Taipei 10617, Taiwan; email: tms@math.ntu.edu.tw;
http://www.taiwanmathsoc.org.tw.
Dues: U.S. $45, payable to Mathematical Society of the
Republic of China at the above address.
Privileges: One-year free subscription to the Taiwanese
Journal of Mathematics.
Ofﬁcers: Sze-Bi Hsu (President), Gerard Jennhwa Chang
(Vice-President), Hui-Wen Lin (Treasurer), Jenn-Nan Wang
(Secretary).

Dues: U.S. $7.50, payable to Bendahari, PERSAMA, at the
above address.
Privileges: Warkah Berita PERSAMA (two issues per
year), Bulletin of the Malaysian Mathematical Society (two
issues per year), Menemui Matematik (two issues per
year).
Ofﬁcers: Mohd Salmi Md Noorani (President), Husna
Hassan and Arsmah Ibrahim (Vice-Presidents), Wan
Rosmanira Ismail (Treasurer), Maslina Darus (Secretary).

Punjab Mathematical Society*
Address for mail: Department of Mathematics, University of the Punjab, Quaid-i-Azam Campus, Lahore,
Pakistan; email: mathdept@paknet.ptc.pk.
Apply to: Zia ul Haq, Secretary, Punjab Mathematical
Society, Department of Maths., University of the Punjab,
Lahore, Pakistan.
Dues: U.S. $30 for life membership, payable to Umar
Farooq Qureshi, Treasurer, P.M.S.

Mongolian Mathematical Society

Ofﬁcers: G. Mustafa Habibullah (President), Zia Ullah
Randhawa and Munir Ahmad Ch. (Vice-Presidents), Umar
Farooq Qureshi (Treasurer), Nawazish Ali Shah (Secretary).

Apply to: Artbazar Galtbayar, Mongolian Mathematical
Society, P. O. Box 187, Post Ofﬁce 46A, Ulaanbaatar,
Mongolia; email: galtbayar@num.edu.mn.

Ramanujan Mathematical Society*

Dues: U.S. $20, payable to Artbazar Galtbayar at the
above address.
Privileges: Right to receive the Mongolian Mathematical
Journal for free and to publish in the MMJ .
Ofﬁcers: A. Mekei (President), B. Battsengel (VicePresident), A. Galtbayar (Secretary).

Nepal Mathematical Society*
Apply to: Chet Raj Bhatta, Secretary, Nepal Mathematical
Society, Central Department of Mathematics, Tribhuvan
University, Kirtipur, Kathmandu, Nepal; email: cdmath@
wlink.com.np.
Dues: U.S. $20, payable to Kabita Luitel (Treasurer) at
the above address.
Privileges: All privileges enjoyed by an ordinary member, which includes purchasing NMS publications and
participation in seminars at concessional rates.
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Apply to: Professor V. Thangaraj, Secretary, Ramanujan
Institute for Advanced Study in Mathematics, University
of Madras, Chennai-600005, India; email: riasm@md3.
vsnl.net.in; http://rms.enmail.com/.
Dues: U.S. $20 (annual), U.S. $200 (life), payable to
Professor V. Thangaraj at the above address.
Privileges: Complimentary copy of the Journal of the
Ramanujan Mathematical Society.
Ofﬁcers: Phoolan Prasad (President), S. Sri Bala (VicePresident), P. Paulraja (Treasurer), V. Thangaraj (Secretary).

Singapore Mathematical Society
Apply to: Singapore Mathematical Society, c/o Department of Mathematics, National University of Singapore, 10 Lower Kent Ridge Road, Singapore 119076;
email: smsuser@math.nus.edu.sg; http://sms.math.
nus.edu.sg.
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Dues: 10 Singapore dollars, payable to Singapore Mathematical Society at the above address.
Privileges: Complimentary copy of Mathematical Medley,
the Society’s ofﬁcial magazine, and discounts on the
Society’s publications and activities.
Ofﬁcers: Chengbo Zhu (President), Helmer Aslaksen
(Vice-President), Seng Kee Chua (Treasurer), Ng Kah Loon
(Secretary).

Mathematics, Baku State University, Baku, Azerbaijan,
370145.
Dues: U.S. $10, payable to Azerbaijan Mathematical
Society.
Privileges: All privileges of ordinary members plus 50%
discount on all AzMS publications.
Ofﬁcers: O. A. Veliev (President), F. A. Abdullaev
(Treasurer), V. A. Gasimov (Secretary).

Southeast Asian Mathematical Society*

Balkan Society of Geometers

Apply to: c/o School of Mathematical Sciences, Universiti
Sains Malaysia, 11800 USM Penang, Malaysia; email:
rosihan@cs.usm.my; http://seams.math.nus.edu.sg.
Dues: None, membership by society of SEAMS only.

Apply to: Constantin Udriste, Treasurer, Department
of Mathematics-Informatics I, University Politehnica of
Bucharest, Splaiul Independentei 313, Bucharest 060042,
Romania; email: udriste@mathem.pub.ro; http://www.
mathem.pub.ro.
Dues: 30 euros (except persons from countries with
ﬁnancial difﬁculties, 10 euros), payable to the Balkan
Society of Geometers at the above address.
Privileges: Participation in meetings and all other
privileges enjoyed by an ordinary member; discounts (at
least 10%) on the prices of BSG publications.
Ofﬁcers: Constantin Udriste (President), Mihai Anastasiei, Gabriel Pripoaie, Vladimir Balan (Vice-Presidents),
Constantin Udriste (Treasurer), Vasile Iftode (Secretary).

Ofﬁcers: Rosihan M. Ali, Dato (President), Le Tuan
Hoa and Fidel Nemenzo (Vice-Presidents), Saiful Haﬁzah
Jaaman (Treasurer), Masllina Darus (Secretary).

Vietnam Mathematical Society
Address for mail: c/o 18 Hoang Quoc Viet Road, CauGiay
District, 10307, Hanoi, Vietnam; email: vms@vms.org.vn;
http://www.vms.org.vn.
Apply to: Phung Ho Hai at above address.
Dues: Hoi Toan Hoc Viet Nam, Account Number:
0491371684139, Vietcombank Thang Long, SWIFT:
BFTVVNVX 049, 98 Hoang Quoc Viet, Cau Giay, Hanoi,
Vietnam.
Privileges: Pay conference fees at the same rate as
individual VMS members in any conferences organized
or jointly organized by the VMS; buy (a) Notices of the
VMS (in Vietnamese), 4 issues/year: U.S. $15 per year,
or (b) Vietnam Journal of Mathematics (in English), 4
issues/year: U.S. $60 per year.
Ofﬁcers: Le Tuan Hoa (President), Phung Ho Hai (Treasurer), Nguyen Huu Du (Secretary)

Vijnana Parishad of India
Apply to: R. C. Singh Chandel, Secretary, Vijnana
Parishad of India, D. V. Postgraduate College, Orai285001, U.P., India; email: rc_chandel@yahoo.com.
Dues: U.S. $10, payable to Vijnana Parishad of India,
D. V. Postgraduate College, Orai-285001, U.P., India.
Privileges: Jñānābha (an interdisciplinary mathematical
journal currently published once a year); back volumes
available at 25% discount.
Ofﬁcers: G. C. Sharma (President), S. L. Singh, A. P.
Singh, and A. K. Srivastava (Vice-Presidents), R. C. Singh
Chandel (Secretary-Treasurer), H. M. Srivastava (Foreign
Secretary).

Europe
Azerbaijan Mathematical Society*
Apply to: A. Ali Novruzov, Department of Mechanics and
NOVEMBER 2010

Belgian Mathematical Society*
Apply to: Jan van Casteren, Secretary, University of
Antwerp, Department of Mathematics, Middelheimlaan 1,
B-2020 Antwerp, Belgium; email: bms@ulb.ac.be; email:
jan.vancasteren@ua.ac.be; http://bms.ulb.ac.be.
Dues: 18 euros, payable to Belgian Mathematical Society,
Campus Plaine, CP 218/01, Bld. du Triomphe, B-1050
Brussels, Belgium. Account number: 000-0641030-54
(IBAN : BE 42 0000 6410 3054, BIC : BPOTBEB1).
Privileges: Membership includes a subscription to Bulletin of the Belgian Mathematical Society—Simon Stevin;
newsletter.
Ofﬁcers: Cathérine Finet (President), Stefaan Caenepeel
(Vice-President), Guy Van Steen (Treasurer), Jan van
Casteren (Secretary).

Berliner Mathematische Gesellschaft e. V.
Apply to: Berliner Mathematische Gesellschaft, Schriftführer, Freie Universität Berlin, Institut für Mathematik,
Sekretariat Frau B. Wengel, Arnimallee 3, 14195 Berlin,
Germany; email: wolfgang.volk@berlin.de; http://
www.BerlMathGes.de.
Dues: 10 euros, payable to BMG Schatzmeister at the
above address. IBAN : DE80 1002 00002530 873 400,
BIC : BEBEDEBBXXX.
Privileges: Reciprocity members receive the quarterly
journal BMG-Forum.
Ofﬁcers: Gerhard Preuss (President), Rudolf Baierl (VicePresident), Michael E. Klews (Treasurer), Wolfgang Volk
(Secretary).
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Croatian Mathematical Society
Apply to: Renata Svedrec, Secretary, HMD, Department
of Mathematics, Bijenička 30, 10000 Zagreb, Croatia;
email: hmd@math.hr; http://www.matematika.hr.
Dues: U.S. $10, payable to HMD, Zagrebačka banka d.d.
Zagreb, 2500-03688780–IBAN: HR442360000-1101530802.
Privileges: Vjesnik HMD (in Croatian) and one of ﬁve
journals edited by CMS free of charge. All publications
of the CMS and all fees reduced by at least 25%.
Ofﬁcers: Hrvoje Krayević (President), Ivica Gusić and
Petar Mladinić (Vice-Presidents), Hrvoje Šikić (Treasurer),
Renata Svedrec (Secretary).

Cyprus Mathematical Society*
Apply to: Gregory Makrides, 36 Stasinou Street, Suite
102, Strovolos 2003, Nicosia, Cyprus; email: cms@cms.
org.cy.
Dues: U.S. $20, payable to Cyprus Mathematical Society
at the above address.
Privileges: Receive the annual periodical Mathematiko
VEMA in Greek. Invitations to conferences organized in
Cyprus and the Annual Summer Math School organized
in Cyprus at the end of June.
Ofﬁcers: Gregory Makrides (President), Athanasios
Gagatsis (Vice-President), Antreas Philippou (Treasurer),
Savvas Antoniou (Secretary).

Dansk Matematisk Forening (Danish
Mathematical Society)*
Address for mail: c/o President Vagn L. Hansen,
Department of Mathematics, Building 303 S, Technical University of Denmark, DK-2800 Kongens Lyngby,
Denmark; email: dmf@mathematics.dk/; http://www.
mathematics.dk/.
Apply to: Please use the electronic form at http://
www.mathematics.dk/.
Dues: DKK 155, payable to Carsten L. Petersen, Treasurer,
Department of Science, NSM, Roskilde University (RUC),
Building 27.2, Universitetsvej 1, Postbox 260, DK-4000
Roskilde, Denmark.
Privileges: Mathematica Scandinavica (750 DKK per
year), Nord. Mat. Tidss. (Normat) (320 SEK per year).
Members of the American Mathematical Society do not
have to join Dansk Matematisk Forening to obtain the
journals. Subscription orders should be sent directly
to the journals: Normat, NCM Göteborgs Université,
Box 160, SE-405 30 Gothenburg, Sweden; Mathematica
Scandinavica, Matematisk Institut, Aarhus Universitet,
8000 Aarhus C, Denmark. Members of the American
Mathematical Society who join the Danish Mathematical
Society as reciprocity members will receive the newsletter
Matilde.
Ofﬁcers: Vagn Lundsgaard Hansen (President), Poul
Hjorth (Vice-President), Carsten Lunde Peterson (Treasurer), Poul Hjorth (Secretary).
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Deutsche Mathematiker-Vereinigung e.V.
(DMV) (German Mathematical Society)
Apply to: Roswitha Jahnke, DMV-Ofﬁce, c/o WIAS,
Mohrenstr. 39, 10117 Berlin, Germany; email: dmv@wiasberlin.de; http://dmv.mathematik.de.
Dues: 50 euros, payable to Deutsche MathematikerVereinigung e.V., Volksbank Freiburg Konto: 6955 002,
BLZ: 680 900 00, IBAN: DE 66 6809 0000 0006 9550 02,
BIC: GENODE61FR1.
Privileges: Free subscription to Jahresbericht der DMV
and one of these publications: Math. Semesterberichte or
Journal für Mathematik-didaktik.
Ofﬁcers: Wolfgang Lueck (President), Christian Baer
(Vice-President), Juerg Kramer (Treasurer), Guenther
Toerner (Secretary).

Edinburgh Mathematical Society*
Apply to:
A. D. Gilbert, Honorary Secretary,
Edinburgh Mathematical Society, James Clerk Maxwell
Building, King’s Buildings, Mayﬁeld Road, Edinburgh
EH9 3JZ, Scotland; email: edmathsoc@ed.ac.uk; http://
www.maths.ed.ac.uk.
Dues: U.S. $20 (£10 sterling) without Society’s proceedings.
Privileges: The Society’s proceedings are available at a
concessionary rate directly from Cambridge University
Press (journals@cambridge.org): Print only: U.S. $23 (£15
sterling); Print and online: U.S.$28 (£18 sterling).
Ofﬁcers: P. J. Davies (President), R. J. Archbold (VicePresident), M. A. Youngson (Treasurer), A. D. Gilbert and
T. H. Lenagan (Secretaries).

European Mathematical Society
Apply to: Terhi Hautala, Department of Mathematics and Statistics, P.O. Box 68, F1-00014 University
of Helsinki, Helsinki, Finland. email: ems-office@
helsinki.fi; http://www.euro-math-soc.eu.
Dues: 44 euros, payable either via Web or to Terhi
Hautala at the above address.
Privileges: An AMS member pays 44 euros instead of 88
euros for dues and receives EMS Newsletter.
Ofﬁcers: Marta Sanz-Solé (President), Mireille MartinDeschamps and Martin Raussen (Vice-Presidents), Jouko
Väänänen (Treasurer), Stephen Huggett (Secretary)

Gesellschaft für Angewandte Mathematik
und Mechanik e.V. (GAMM)
Apply to: GAMM, M. Kaliske, Institut für Statik und
Dynamik der Tragwerke, Technische Universität Dresden,
01062 Dresden, Germany; email: gamm@mailbox.tudresden.de; http://www.gamm-eV.de.
Dues: 60 euros, payable to GAMM, Deutsche Bank
24 Wuppertal, BLZ 330 700 24, Konto-Nr. 2220911,
GAMM, IBAN: DE09 3307 0024 0222 0911 00, BIC:
DEUTDEDBWUP.

NOTICES OF THE AMS

VOLUME 57, NUMBER 10

Reciprocity Agreements
Privileges: Regular publications of GAMM and participation in scientiﬁc meetings at a reduced rate.
Ofﬁcers: Volker Mehrmann (President), Peter Wriggers
(Vice-President), Michael Günther (Treasurer), Michael
Kaliske (Secretary).

Glasgow Mathematical Association*
Apply to: Frances Goldman, Treasurer, Glasgow Mathematical Association, Department of Mathematics, University of Glasgow, Glasgow G12 8QW, United Kingdom;
email: fhg@maths.gla.ac.uk; http://www.maths.gla.
ac.uk/.
Dues: £7, payable to Glasgow Mathematical Association,
at the above address.
Privileges: Glasgow Mathematical Journal at reduced
rate (£45).
Ofﬁcers: A. Craw (President), F. Goldman (Treasurer),
L. Moon (Secretary).

Hellenic (Greek) Mathematical Society*
Apply to: Hellenic Mathematical Society, 34, Panepistimiou Street, 106 79 Athens, Greece; email: info@hms.
gr; http://www.hms.gr/.
Dues: U.S. $20 payable to Hellenic Mathematical Society
at the above address.
Privileges: The Bulletin of HMS, News-Bulletin (Enimerosi), discounts that are available to all members.
Ofﬁcers: Nikolaos Alexandris (President), George
Dimakos and Dionysios Anapolitanos (Vice-Presidents),
Evaggelos Eustathiou (Treasurer), Ioannis Tyrlis (Secretary).

Icelandic Mathematical Society
Apply to: Ragnar Sigurdsson, Icelandic Mathematical Society, Raunvisindastofnun Haskolans, Dunhaga 3, IS-107
Reykjavik, Iceland; email: islenska.staerdfraedafelagid@
gmail.com; http://www.staefelag.raunvis.hi.is.
Dues: U.S. $12, payable to Jóhann Sigurdsson at the
above address.
Privileges: Reduced subscription rate on Mathematica
Scandinavia and Nordisk matematisk Tidskrift (Normat);
subscription orders should be sent directly to the
journals.
Ofﬁcers: Ragnar Sigurdsson (President), Jóhann Sigurdsson (Treasurer), Júlı́ana Rún Indridadóttir (Secretary).

Irish Mathematical Society
Address for mail: Shane O’Rourke, Department of
Mathematics, Cork Intitute of Technology, Rossa Avenue,
Bishopstown, Cork, Ireland; email: Shane.ORourke@cit.
ie.
Apply to: Sinéad Breen, Department of Mathematics, St.
Patrick’s College, Drumcondra, Dublin 9, Ireland; email:
sinead.breen@spd.dcu.ie.
NOVEMBER 2010

Dues: U.S. $15 payable to Irish Mathematical Society, at
the above address.
Privileges: Free copy of the Bulletin of the Irish Mathematical Society (two times per year); free registration at
IMS annual conference (September).
Ofﬁcers: James Cruickshank (President), Stephen Wills
(Vice-President), Sinéad Breen (Treasurer), Shane O’Rourke
(Secretary).

János Bolyai Mathematical Society*
Apply to: Ildikó Rákóczi, Executive Director, János Bolyai
Mathematical Society, Fö utca 68, H-1027 Budapest,
Hungary; email: bjmt@renyi.hu.
Dues: Are voluntary but should minimally cover duplication and mailing costs; for reciprocity members (residing
outside Hungary) suggested fee is 1/8 of 1 percent of
the member’s net income, payable to Kereskedelmi ES
Hitelbank P.T., Account Number 10200830-32310243.
Sponsoring members pay at least U.S. $180 or equivalent
per year.
Privileges: Upon request, Matematikai Lapok (twice
a year), Középiskolai Matematikai Lapok (monthly). If
sufﬁcient interest is expressed, a bulletin in English
will be available. In addition, the JBMS is negotiating
to obtain discounts for its reciprocity and sponsoring
members on several serial publications and periodicals
appearing in Hungary. Contact the JBMS secretary for
more information regarding this and other privileges of
membership.
Ofﬁcers: Gyula Katona (President), Ildikó Rákóczi (Executive Director), György Lippner (Treasurer), András
Recski (Secretary General), Tibor Jordán (Vice Secretary
General).

Jednota českých matematiků a fyziků
(Union of Czech Mathematicians and
Physicists)*
Apply to: Jan Kratochvı́l, Union of Czech Mathematicians
and Physicists, Žitná 25, 117 10 Praha 1, Czech Republic;
email: jcmf@math.cas.cz; http://www.jcmf.cz.
Dues: U.S. $20, payable to Jan Obdržálek at the above
address.
Privileges: (i) A discount of 20% in the conference
fees for conferences, symposia, summer schools, and
similar events organized (or coorganized) by the JČMF;
(ii) newsletter.
Ofﬁcers: Štefan Zajac (President), Eduard Fuchs and
Oldřich Lepil (Vice-Presidents), Jan Obdržálek (Treasurer), Petr Řepa (Secretary).

Jednota slovenských matematikov a fyzikov
(JSMF) (Union of Slovak Mathematicians and
Physicists)*
Address for mail: Secretary of JSMF, FMFI UK Pavilon
F1, Mlynská dolina, 842 48 Bratislava, Slovak Republic;
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email: JSMF@CENTER.FMPH.UNIBA.SK; http://www.uniba.
sk/~jsmf.
Apply to: Hilda Draškovičová, FMFI UK, KATC, Mlynská
dolina, 842 48 Bratislava, Slovak Republic.
Dues: U.S. $20, payable to Slovenská sporitel’ňa,
Záhradnicka 93, 8000 Bratislava, Slovak Republic; č.u.:
101848-019/0900 IČO: 178705.
Privileges: A discount of 20% in conference fees for
conferences, symposia, summer schools, and similar
events organized by the JSMF.
Ofﬁcers: Victor Bezak (President), Hilda Draškovičová
(Vice-President), Edmund Dobročka (Treasurer), Imrich
Morva (Secretary).

Koninklijk Wiskundig Genootschap
Apply to: Rob van der Mei, CWI, P. O. Box 94079, 1090
GB Amsterdam, The Netherlands; email: r.d.van.der.
mei@cwi.nl; http://www.wiskgenoot.nl.
Dues: 50 euros.
Privileges: Free periodical Nieuw Archief voor Wiskunde.
Ofﬁcers: G. W. Vegter (President), S. Bhulai (Treasurer),
R. van der Mei (Secretary).

London Mathematical Society*
Apply to: Susan M. Oakes, London Mathematical Society, De Morgan House, 57–58 Russell Square, London
WC1B 4HS, United Kingdom; email: membership@lms.
ac.uk; http://www.lms.ac.uk/.
Dues: U.S. $43.50 payable to London Mathematical
Society at the above address.
Privileges: LMS Newsletter; reduced rates for the Bulletin,
Journal, and Proceedings of the LMS; Nonlinearity; LMS
Lecture Notes; LMS Student Texts; LMS Monographs.
(Please write to the LMS for complete details.)
Ofﬁcers: E. B. Davies (President), D. G. Larman and F. A.
Rogers (Vice-Presidents), N. M. J. Woodhouse (Treasurer),
P. R. Cooper (Executive Secretary).

Mathematical Society of Serbia*
Apply to: Milica Babić, Mathematical Society of Serbia,
Knez Mihailova 35/IV, p.p. 355, 11000 Belgrade, Serbia;
email: info@dms.org.yu; http://www.dms.org.yu.
Dues: U.S. $12, payable to DRUS̄TVO MATEMATIC̄ARA
SRBIJE Acct. No. 250-6498-06, NACIONALNA S̄TEDIONICA.
Privileges: Matematički Vesnik, Teaching of Mathematics.
Ofﬁcers: Branislav Popović (President), Zoran Kadelburg
(Vice-President), Milica Babić (Treasurer), Biljana Babić
(Secretary).

Norsk Matematisk Forening (Norwegian
Mathematical Society)*
Apply to: Marius Irgens, Norsk Matematisk Forening,
Department of Mathematical Sciences, NTNU, No-7491,
1342

Trondheim, Norway; email: nmf@math.ntnu.no; http://
www.matematikkforeningen.no.
Dues: NOK 100, payable to Marius Irgens at the above
address.
Privileges: All regular membership privileges, including
the monthly newsletter Infomat.
Ofﬁcers: Brynjulf Owren (President), Christian Skau
(Vice-President), Marius Irgens (Treasurer and Secretary).

Österreichische Mathematische
Gesellschaft (OMG)*
Apply to: Robert F. Tichy, Institut für Mathematik,
Technische Universität Graz, Steyrergasse 30, A-8010
Graz, Austria; email: oemg@oemg.ac.at; http://www.
oemg.ac.at/.
Dues: 20 euros, payable to ÖMG, Wiedner Hauptstr. 8,
A-1040 Wien, Bank Austria-Creditanstalt, IBAN: AT 83
12000229 10389200, BIC: BKAUATWW.
Privileges: Internationale Mathematische Nachrichten
(IMN), reduction of fees at our congresses and meetings.
Ofﬁcers: Robert F. Tichy (President), Michael Drmota
(Vice-President), Helmut Pottmann (Treasurer), Michael
Oberguggenberger (Secretary).

Polskie Towarzystwo Matematyczne
Apply to: Maciej Czarnecki, ZG PTM, ul. Śniadeckich
8, 00-956 Warszawa, Poland; email: zgptm@ptm.org.pl;
http://www.ptm.org.pl.
Dues: U.S. $22, payable to Polskie Towarzystwo Matematyczne, ul. Šniadeckich 8, 00-956 Warszawa, Poland,
KREDYT BANK S.A. 95 1500 1777 1217 7008 4349 0000.
Privileges: Members receive one of the following ﬁve
series of the publication Annales Societatis Mathematicae Polonae: Commentationes Mathematicae, Wiadomości
Matematyczne (in Polish), Matematyka Stosowana (in
Polish), Didactica Mathematicae (in Polish), Antiquitates
Mathematicae (in Polish).
Ofﬁcers: Stefan Jackowski (President), Bogusław Hajduk
and Paweł Walczak (Vice-Presidents), Krystyna Jaworska
(Treasurer), Maciej Czarnecki (Secretary).

Real Sociedad Matemática Española*
Apply to: Ramón Esteban Romero, Secretaria de la Real
Sociedad Matemática Española, Universidad Complutense
de Madrid, Facultad de Matematicas, Despacho 525,
28040 Madrid, Spain; email: secretaria@rsme.es; http:
//www.rsme.es.
Dues: 25 euros, payable to Real Sociedad Matemática
Española at the above address.
Privileges: La Gaceta de la RSME (Journal; paper and
electronic access), 4 issues per year; Boletı́n de la RSME
(weekly electronic newsletter).
Ofﬁcers: Olga Gil-Medrano (President), Eduardo Godoy
and Raúl Ibáñez (Vice-Presidents), Enrique Artal Bartolo
(Treasurer), Ramón Esteban Romero (Secretary).
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SEMA, Sociedad Española de Matemática
Aplicada*

Societatea de Ştiinţe Matematice din
România

Apply to: Carlos Castro (Secretary), Despacho 520,
Facultad de Matematicas, Universidad Complutense,
28040 Madrid, Spain; email: info@sema.org.es; http:
//www.sema.org.es .

Apply to: Radu Gologan, President, Str. Academiei,
NR. 14, Sector 1, 010014, Bucureşti, Rômania; email:
office@rms.unibuc.ro; http://www.rms.unibuc.ro.

Dues: 15 euros, payable to SEMA at the above address.
Privileges: Information concerning applied mathematics
in Spain through Boletı́n de la SEMA, reduced inscription
fee for activities sponsored by SEMA.

Dues: U.S. $15/$30 (see privileges below), payable to
Societatea de Ştiinţe Matematice din România, Account
R008 RNCB 0076 0043 5732 0002, Banca Comercială
Romănă, Filiala Sector 5, Bucureşti, România. SWIFT
Code: RNCB ROBU B5O.

Ofﬁcers: Carlos Vázquez (President), Rosa Donat (VicePresident), Iñigo Arregui (Treasurer), Carlos Castro (Secretary).

Privileges: For membership dues of U.S. $30, free
subscription to one of the Society’s journals. When
participating in the annual meetings of the Society, all
AMS members are exempt from taxes.

Sociedade Portuguesa de Matemática

Ofﬁcers: Radu Gologan (President), Doru Ştefănescu
(Vice-President), Cristina Luţu (Treasurer), Mircea Trifu
(Secretary).

Apply to: Filipe Oliveira, Sociedade Portuguesa de Matemática, Av. da República 45 3◦ , 1050-187 Lisboa,
Portugal; email: spm@spm.pt; http://www.spm.pt.
Dues: 20 euros, payable to the Sociedade Portuguesa de
Matemática, at the address above.
Privileges: Each member receives the following SPM publications free of charge: Boletim da Sociedade Portuguesa
de Matemática and Gazeta de Matemática and discounts
on books.
Ofﬁcers: Miguel Abreu (President), Filipe Oliveira and
Joana Teles (Vice-Presidents), Silvia Anjos (Treasurer).

Societat Catalana de Matemàtiques*
Address for mail: Carrer del Carme 47, 08001, Barcelona,
Spain; email: scm@iec.cat; http://scm.iec.cat.
Apply to: Secretary, Societat Catalana de Matemàtiques,
at the address above.
Dues: 17 euros, payable to the Societat Catalana de
Matemàtiques.
Privileges: Butlletı́ de la Societat Catalana de Matemàtiques (two times per year) plus SCM/Notices (two times
per year).

Société Mathématique de France
Apply to: Société Mathématique de France, Attn. Claire
Ropartz, Institut Henri Poincaré, 11 Rue Pierre et Marie
Curie, F-75231 Paris cedex 05, France; email: smf@dma.
ens.fr; http://smf.emath.fr/.
Dues: U. S. $40, payable to the American Mathematical
Society for SMF.
Privileges: Bulletin, U.S. $176; Memoires, U.S. $139;
Bulletin and Mémoires, U.S. $315; Bulletin (electroniconly version), U.S. $135; Astérisque, U.S. $560; Histoire
des Mathématiques, U.S. $84; Histoire des Mathématiques
(electronic-only version), U.S. $64; Panoramas et Synthèses,
U.S. $100; Annales scientiﬁques de l’ENS, U.S. $534.
Ofﬁcers: B. Helffer (President), J.-M. Barbaroux, M. Granger,
O. Ramaré, N. Anantharaman (Vice-Presidents), M. Vigué
(Treasurer), E. Russ (Adjoint Treasurer), P. Loidreau
(Secretary).

Société Mathématique du Luxembourg

Ofﬁcers: Carles Perelló (President), Josep Lluis Solé
(Vice-President), Teresa Martinez (Treasurer), Marianna
Bosch (Secretary).

Apply to: Martin Schlichenmaier, Société Mathématique
du Luxembourg, Université du Luxembourg, Mathematics Research Unit, FSTC, Campus Kirchberg 6,
rue Coudenhove-Kalergi, L-1359 Luxembourg-Kirchberg;
email: martin.schlichenmaier@uni.lu; http://math.
uni.lu/sml.

Societatea Matematicienilor din Romania*

Dues: 20 euros payable to Société Mathématique du
Luxembourg at the above address.

Apply to: Horia I. Ene, Calea Grivitei 21, P. O. Box 1-764,
70700 Bucvharest, Romania.

Privileges: Discount on membership dues.

Dues: U.S. $10, payable to Societatea Matematicienilor
din Romania at the address above.
Privileges: Reduced rates for participation in scientiﬁc
conferences organized by SMR, Bulletin Mathématiques
(four times per year) free.
Ofﬁcers: Horia I. Ene (President), Nicolae Popa (VicePresident), Serban Barcanescu (Treasurer), Radu Purice
(Secretary).
NOVEMBER 2010

Ofﬁcers: Martin Schlichenmaier (President), Martin Olbrich (Vice-President), Jean Schiltz (Treasurer), Jean-Luc
Marichal (Secretary).

Société de Mathématiques Appliquées
et Industrielles (SMAI)*
Apply to: Société de Mathématiques Appliquées et
Industrielles (SMAI), Institut Henri Poincaré, 11 rue Pierre
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et Marie Curie, 75231 Paris cedex 05, France; email:
smai@emath.fr; http://smai.emath.fr/.

Svenska Matematikersamfundet (Swedish
Mathematical Society)

Dues: 40 euros, payable to Société de Mathématiques
Appliquées et Industrielles at the above address.

Address for mail:
Tobias Ekholm, Matematikcentrum, Lund University, Box 118, SE-221 00 Lund,
Sweden; email: treasurer@swe-math.soc-se; http://
www.matematikersamfundet.org.se.

Privileges: Free subscription to the Society’s bulletin,
Matapli (magazine); lettre SMAI-INFO (regular electronic
newsletter).
Ofﬁcers: Denis Talay (President), Patrick Lascaux (VicePresidents), Robert Eymard (Treasurer), Serge Piperno
(Secretary).

Society of Associations of Mathematicians
and Computer Scientists of Macedonia*
Apply to: Boro Piperevski, President SAMCSM, Pirinska
B.B., 91000 Skopje, Macedonia.
Dues: $5, payable to SDMI na MAKEDONIA, acct. 40120678-10217, Pirinska B.B., 91000 Skopje, Macedonia.
Privileges: Receiving the Bulletin of SAMCSM and taking
part in SAMCSM activities.
Ofﬁcers: Boro Piperevski (President), Borko Ilievski (VicePresident), Kosta Mis̆evski (Treasurer), Vasile Marc̆evski
(Secretary).

Society of Mathematicians, Physicists, and
Astronomers of Slovenia*
Address for mail: DMFA, P.P. 2964, 1000 Ljubljana, Slovenia; email: tomaz.pisanski@fmf.uni-lj.si;
http://www.dmfa.si/.
Apply to: Tomaz̆ Pisanski at the above address.
Dues: SKB Banka D. D., Ajdovscina 4, SWIFT (BIC):
SKBASI2X, IBAN: SI56 0310 0100 0018 78
Privileges: Subscription to Obzornik za matematiko in
ﬁziko (surface mail).
Ofﬁcers: Zvonko Trontelj (President), Nada Razpet
(Vice-President), Andreja Jaklič (Treasurer), Janez Krušič
(Secretary).

Suomen matemaattinen yhdistys (Finnish
Mathematical Society)*
Address for mail: Department of Mathematics and Statistics, P. O. Box 68 (Gustaf Hällströmin katu 2b), 00014 University of Helsinki, Finland; email: tadeas.priklopil@
helsinki.fi; http://www.math.helsinki.fi/~smy/
english/.
Apply to: Tadeas Priklopil, Secretary, at the above
address.
Dues: 15 euros, payable to Jari Taskinen, Treasurer, at
the above address.

Apply to: Milagros I. Barrios, MAI, Linköping University,
SE-581 83 Linköping, Sweden.
Dues: 100 Swedish crowns, payable to Milagros I. Barrios
at above address.
Privileges: Mathematica Scandinavia and Nordisk Matematisk Tidskrift at reduced rates. Newsletter (Utskicket)
about the activities and meetings of the Society.
Ofﬁcers: Tobias Ekholm (President), Mikael Passare
(Vice-President), Milagros I. Barrios (Treasurer), Warwick
Tucker (Secretary).

Swiss Mathematical Society
Apply to: Claudia Kolly, Swiss Mathematical Society, University of Fribourg, Perolles, Mathematics Department,
Chemin du musee 23, CH-1700 Fribourg, Switzerland;
email: claudia.kolly@unifr.ch; http://www.math.ch.
Dues: 50 CHF or U.S. $50 or 34 EUR for residents
of Switzerland, 25 CHF or U.S. $25 or 17 EUR for
nonresidents. Payable by bank transfer to Schweiz.
Mathemat. Gesellschaft, 3000 Bern, Credit Suisse, Bern,
IBAN: CH35 0483 5026 5892 0000 0, BIC: CRESCHZZ30R.
Privileges: Special prices for Commentarii Mathematici
Helvetici and Elemente der Mathematik. Free electronic
newsletter. Reduced membership fee for reciprocity
societies.
Ofﬁcers: Bruno Colbois (President), Christine Riedtmann
(Vice-President), Nicolas Monod (Secretary-Treasurer).

Ukrainian Mathematical Society*
Apply to: A. S. Serdyuk, Institute of Mathematics, National Academy of Sciences, Ukraine, Tereschenkivskaja
str., 3, 01601 Kyiv-4, Ukraine; email: sam@imath.kiev.ua.
Dues: U.S. $30, payable to N. A. Nazarenko at the above
address.
Privileges: All privileges of a normal individual UMS
member.
Ofﬁcers: A. M. Samoilenko (President), M. L. Gorbachuk
(Vice-President), N. A. Nazarenko (Treasurer), A. S.
Serdyuk (Secretary).

Union of Bulgarian Mathematicians*

Privileges: Arkhimedes (six issues per year) and Eukleides
(newsletter), Mathematica Scandinavica at reduced price.

Apply to: Sava Ivanov Grozdev, Secretary, Union of
Bulgarian Mathematicians, Acad. G. Bonchev Str., Block
8, BG-1113 Soﬁa, Bulgaria.

Ofﬁcers: Mats Gyllenberg (President), Maarit Järvenpää
(Vice-President), Jari Taskinen (Treasurer), Tadeas Priklopil (Secretary).

Dues: 20 USD, payable to Union of Bulgarian Mathematicians, Account #1100366612, BULBANK AD Central
ofﬁce, code 62196214.
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Privileges: The right to attend all events organized by
the UBM at reduced rate and to present papers at them,
the right to attend other events in Bulgaria at a reduced
rate, and the right to purchase all UMB editions at a
reduced rate.
Ofﬁcers: St. Dodunekov (President), I. Tonov, O. Mushkarov,
R. Nikolaev (Vice Presidents).

Unione Matematica Italiana
Apply to: Giuseppe Anichini, Unione Matematica Italiana
(U.M.I.), Piazza Porta San Donato, 5, 40126 Bologna, Italy;
email: umi@dm.unibo.it; http://umi.dm.unibo.it/.
Dues: 50 euros, payable to Unione Matematica Italiana.
Privileges: Free Notiziario dell’UMI (10 issues a year),
Rivista la Matematica nella Societa e nella cultura (4
issues per year).
Ofﬁcers: Franco Brezzi (President), Graziano Gentili
(Vice-President), Barbara Lazzari (Treasurer), Giuseppe
Anichini (Secretary).

Middle East
Iranian Mathematical Society*
Apply to: M. Shokouhi, Iranian Mathematical Society, P.O.
Box 13145-418, Tehran, Iran; email: iranmath@ims.ir;
http://www.ims.ir.
Dues: U.S. $45 payable to Iranian Mathematical Society
at the above address.
Privileges: Bulletin of the Iranian Mathematical Society
(two issues per year in English), Farhang va Andisheh
Riazi (two issues per year in Persian), Khabarnameh and
Gozaresh (8 issues per year in Persian), and reduced
rate for participation in the conferences and seminars
organized by IMS.
Ofﬁcers: A. R. Medghalchi (President), M. J. Mamayhani
(Treasurer).

Israel Mathematical Union (IMU)*
Address for mail: Israel Mathematical Union, Faculty of
Mathematics and Computer Science, The Weizmann Institute of Science, POB 26, Rehovot 76100 Israel; email: imu@
imu.org.il; http://www.imu.org.il/membership.txt.
Apply to: Vered Rom-Kedar, Secretary, at the above
address.
Dues: 50 Israeli shekels for two years.
Privileges: Participation in meetings and all other
privileges enjoyed by an ordinary member.

Apply to: Fawzi Yagoub, Department of Mathematics and
Computer Science, SUNY College at Fredonia, Fredonia,
NY 14063.
Dues: U.S. $30, payable to Fawzi Yagoub; see address
above.
Privileges: Free issues of the PSMS Newsletter, 50%
reduction on all PSMS conference fees, 50% reduction on
all PSMS publications.
Ofﬁcers: Mohammad Al-Amleh (President); Mohammad
Saleh, Tahseen Mughrabi (Vice-Presidents); Raghib Abu
Saris, Nur edden Rabei, Mohammad El-Atrash, Taha Abu
Kaf, Saber Elaydi (Members).

Saudi Association for Mathematical
Sciences*
Apply to: M. A. Alabdullatif, President, King Saud
University, College of Science, P. O. Box 2455, Riyadh
11451, Saudi Arabia.
Dues: U.S. $30, payable to Saudi Association for Mathematical Sciences at the above address.
Privileges: Reduction in membership fee from U.S. $40
to U.S. $30; proceedings of conferences, symposia, and
seminars arranged by the Association.
Ofﬁcers: M. A. Alabdullatif (President), A. Alshihah
(Vice-President), M. A. Aseerj (Treasurer), M. S. Qutaifan
(Secretary).

South Paciﬁc
Australian Mathematical Society Inc.
Apply to: The Business Manager, AustMS Business Ofﬁce,
Department of Mathematics, Australian National University, Canberra, ACT 0200, Australia; email: austms@anu.
edu.au; http://www.austms.org.au/.
Dues: $AUD 58 (in 2010), payable to the Australian
Mathematical Society, c/o The Business Manager, at the
above address.
Privileges: Complimentary issues of The Gazette. Reduced prices for the Journal of the AustMS ($AUD 76),
the ANZIAM Journal ($AUD 64), Bulletin of the AustMS
($AUD 70), and for volumes in the AustMS Lecture Series.
Reduced registration fees at conferences sponsored by
AustMS.
Ofﬁcers: N. Joshi (President), T. R. Marchant and A. P.
Mathas (Vice-Presidents), A. Howe (Treasurer), P. J. Stacey
(Secretary).

Ofﬁcers: Harry Dym (President), Robert Krauthgamer
(Treasurer), Vered Rom-Kedar (Secretary).

New Zealand Mathematical Society

Palestinian Society for Mathematical
Sciences*

Address for mail: New Zealand Mathematical Society,
c/o Alex James (NZMS Secretary), Institute of Information
and Mathematical Sciences, Massey University at Albany,
Private Bag 102904, North Shore 0745, Auckland, New
Zealand; email: jshanks@maths.otago.ac.nz; http://
www.math.waikato.ac.nz/NZMS/NZMS.html.

Address for mail: Mathematics Department, Birzeit
University, P. O. Box 14, West Bank, Palestine.
NOVEMBER 2010
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New journals from the

Journal of Spectral Theory
The Journal of Spectral Theory is devoted
to the publication of research articles that
focus on spectral theory and its many areas
of application. Articles of all lengths including surveys of parts of the subject are very
welcome. The following list includes several
aspects of spectral theory and also fields
which feature substantial applications of (or
to) spectral theory: Schrödinger operators,
scattering theory and resonances; eigenvalues: perturbation theory, asymptotics and inequalities; quantum
graphs, graph Laplacians; pseudo-differential operators and semiclassical analysis; random matrix theory; the Anderson model and
other random media; spectral geometry, including manifolds and
automorphic forms; orthogonal polynomials; inverse problems.

Apply to: John Shanks, Department of Mathematics and
Statistics, University of Otago, P.O. Box 56, Dunedin
9054, New Zealand.
Dues: NZ$25 payable to John Shanks at above address.
Privileges: 50% discount on membership fees.
Ofﬁcers: Charles Semple (President), Peter Donelan
(Treasurer), Alex James (Secretary).

Editor-in-Chief: E. Brian Davies (King’s College, London, UK)
Deputy Editor-in-Chief: Ari Laptev (Imperial College, London, UK)
Editors: Rafael Benguria (Chile), Albrecht Böttcher (Germany), Yves
Colin de Verdière (France), Percy Deift (USA), Fritz Gesztesy (USA),
Bernard Helffer (France), Svetlana Jitomirskaya (USA), Elliott H. Lieb
(USA), Michael Loss (USA), Andrei Martínez Finkelshtein (Spain),
Stanislav Molchanov (USA), Grigori Rozenblioum (Sweden), Wilhelm
Schlag (USA), Barry Simon (USA), Jan Philip Solovej (Denmark),
Gunther Uhlmann (USA), Dimitri Yafaev (France), Maciej Zworski (USA)
Subscription information
Volume 1 (2011), 4 issues, approximately 400 pages. 17 x 24 cm.
Price of subscription, including electronic edition:
198 Euro plus shipping (20 Euro)
ISSN 1664-039X
http://www.ems-ph.org/journals/journal.php?jrn=jst

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
Partial
Differential
Equations

Quantum Topology
Quantum Topology is dedicated to publishing original research articles, short communications, and surveys in quantum topology
and related areas of mathematics.

SECOND EDITION

Lawrence C. Evans

Partial
Differential
Equations

TEXTBOOK

Second Edition
Graduate Studies
in Mathematics
Volume 19

Editor-in-Chief: Vladimir Turaev (USA)

Lawrence C. Evans
American Mathematical Society

Editors: Vaughan Jones (USA), Rinat
Kashaev (Switzerland), Mikhail Khovanov
(USA), Thang Le (USA), Lenhard Ng (USA),
Tomotada Ohtsuki (Japan), Lev Rozansky
(USA), Dylan Thurston (USA)
Subscription information
Volume 2 (2011). 4 issues, approximately 400 pages. 17 x 24 cm.
Price of subscription, including electronic edition:
198 Euro plus shipping (20 Euro)
ISSN 1663-487X
http://www.ems-ph.org/journals/journal.php?jrn=qt

European Mathematical Society Publishing House
Seminar for Applied Mathematics, ETH-Zentrum FLI C4
CH-8092 Zürich, Switzerland
subscriptions@ems-ph.org
www.ems-ph.org
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University of California, Berkeley, CA

The definitive text on partial differential equations,
with a new chapter on nonlinear wave equations
and a near doubling of exercises
About the First Edition:
I have used this book for both regular PDE and topics
courses. It has a wonderful combination of insight and
technical detail. … Evans’ book is evidence of his mastering of the field and the clarity of presentation.
—Luis Caffarelli, University of Texas
Graduate Studies in Mathematics, 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
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Mathematics Calendar
Please submit conference information for the Mathematics
Calendar through the Mathematics Calendar submission form at
http://www.ams.org/cgi-bin/mathcal-submit.pl.
The most comprehensive and up-to-date Mathematics Calendar
information is available on the AMS website at
http://www.ams.org/mathcal/.

November 2010
* 5–7 VBLXV: A Geometry Workshop in Bucharest, in honour of Vasile
Brenznescu on the Occasion of his 65th Anniversary, Institute of
Mathematics “Simion Stoilow”, Bucharest, Romania.
Description: A two-day conference to honour Vasile Brenznescu’s
remarkable career, on the occasion of his 65th birthday.
Information: http://gta.math.unibuc.ro/pages/vuli/VB%20
LXV/index.html.
* 25–27 Mathematical Aspects of Image Processing and Computer
Vision 2010, Hokkaido University, Sapporo, Japan.
Purpose: Image processing and computer vision are important fields
of information science and technology. Several areas of mathematics
have contributed to essential progress of these fields. This annual
symposium is organized to promote interaction between researchers
of information science and mathematicians of several fields including
analysis and geometry. This year is the 10th anniversary of MAIPCV.
Tentative speakers: S. Amari (Riken BSI), S. Arimoto (Ritsumeikan
Univ.), A. L. Bertozzi (UCLA), B. Dong (Univ. Calif., San Diego), J.-P.
Gauthier (Univ. de Toulon), K. Kanatani (Okayama Univ.), T. Okatani (Tohoku Univ.), X. Pennec (INRIA Sophia-Antipolis), Y. Teshima
(AIST), Y. Yomdin (The Weizmann Institute of Science), M. Yoshida
(Kyushu Univ).
Organizing committee: K. Deguchi (Tohoku Univ.), Y. Giga (Univ. of
Tokyo), S. Izumiya (Hokkaido Univ.), Y. Tonegawa (Hokkaido Univ.).

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
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Information: http://www.math.sci.hokudai.ac.jp/sympo/
maipcv/index_en.html; email: cri@math.sci.hokudai.ac.jp.

December 2010
* 17–22 International Congress of Chinese Mathematicians (ICCM),
Opening ceremony on December 17 in the Great Hall of the People,
Beijing, China.
Description: Lectures and invited talks from December 18 to December 22 on the campus of Tsinghua University, Beijing, China. ICCM
is a triennial event that brings together Chinese and overseas mathematicians to discuss the latest research developments in pure and
applied mathematics. ICCM 2010 is dedicated to the 100th anniversary of L-G Hua and 99th anniversary of S.S. Chern. During the ICCM
2010, the following awards and prizes will be announced: Morningside Medal, Chern Prize, International Cooperation Award, and the
New World Mathematics Award. There will be about twenty one-hour
talks and over one hundred fifty 45-minutes talks. There will also be
opportunity for contributed talks and poster sessions. The sponsors
are Morningside Group, Morningside Center of Mathematics of the
Chinese Academy of Sciences, Tsinghua University including its Mathematical Sciences Center and Department of Mathematical Sciences.
Information: http://msc.tsinghua.edu.cn/ICCM2010/.
* 22–24 XIIth International Conference of International Academy
of Physical Sciences (CONIAPS XII), University of Rajasthan, Jaipur,
India.

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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Description: International Academy of Physical Sciences (IAPS), Allahabad, India, organizes conferences in the name of CONIAPS almost
every year in various Indian Universities/Institutes. The last conference (CONIAPS XI) was organized at the University of Allahabad February 20–22, 2010.
Focal theme: Emerging Interfaces of Physical Sciences.
Objective: The main objective of the conference is to focus on interdisciplinary trends in Physical Sciences. Of course, the role of mathematics in this direction is very important. Original contributions on
any topics related to Physics, Chemistry, Mathematics, Statistics, Computer Science, etc. are invited for presentation. The main activities of
the conference are Fellowship Award Lectures, SBS Vedic Sc. Award
Lecture, Special Lectures, Popular Lectures, Invited Lectures, Presentations for Young Scientist Awards, and Contributed Papers. Special
sessions may also be organized by senior scientists on their initiatives.
Information: http://www.iaps.in.

January 2011
* 7–8 First Lisbon Research Workshop on Economics and Econometrics of Education, ISEG: Institute for Economics and Management,
Lisbon Technical University, Lisbon, Portugal.
Description: Over the past few years, economics of education has
grown rapidly, becoming an extremely productive and exciting field of
research. The aim of this workshop is to provide a forum for presenting and debating current cutting-edge research on the topics of economics and econometrics of education. We are putting together a very
interesting program and an excellent group of participants, including
some of the leading world researchers in the economics of education.
Call for Paper: In order to further stimulate research on this area, an
international call for papers is being launched. Papers should be sent
to: mstaubyn@iseg.utl.pt before October 15, 2010.
Information: Updated information is available at the workshop webpage: http://cemapre.iseg.utl.pt/events/1e3/.
* 10–14 AIM Workshop: Sustainability Problems, American Institute
of Mathematics, Palo Alto, California.
Description: This workshop, sponsored by AIM and the NSF, will bring
together mathematicians, graduate students, and industry and public agency representatives to work on a wide variety of sustainability
problems, including such topics as renewable energy, air quality, water
management, and other environmental issues.
Information: h t t p : / / a i m a t h . o r g / A R C C / w o r k s h o p s /
sustainability.html.
* 31–February 4 Brazilian Operator Algebras Symposium, Pousada
Villas del Sol y Mar, Jurere Beach, Florianopolis, Brazil.
Description: A collaboration agreement was signed in 2009 by the
Universidade Federal de Santa Catarina and the University of Ottawa
to account for their common interests in many areas of mathematics,
including Operator Algebras and their links with Dynamical Systems
and Group Actions. This is the second meeting to take place under
the auspices of this agreement (the first one being the “Extended
Workshop on Groups and Group Actions in Operator Algebra Theory”,
held at the University of Ottawa in July, 2010). However, the workshop is open to everyone, and everybody is welcome. There will be
two mini-courses of three one-hour lectures each, given by two main
speakers. Also, there will be 50-minute invited talks and 30-minute
contributed talks.
Information: http://www.mtm.ufsc.br/~boas/.

February 2011
* 12–17 Combinatorics and Analysis in Spatial Probability - ESF-EMSERCOM Conference, Eindhoven, The Netherlands.
Description: Random Spatial Processes, in particular Percolation, Interacting Particle Systems and Gibbs Measures, has become one of the
most active subfields of modern Probability. Motivated by problems
in Physics (phase transitions), Biology (epidemics) and, more recently,
Computer Science (randomized algorithms, ‘cooperative’ phenomena
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in large communication networks), it has led to deep, fundamental
mathematical research. Much of the rapid and successful development in this area is due to a remarkable combination of probabilistic,
combinatorial, and (complex) analytic techniques.
Information: To learn more about the conference, please go to:
http://www.esf.org/conferences/10348.
* 25–26 International Conference on Logic, Information, Control and
Computation -ICLICC 2011, Department of Mathematics, Gandhigram
Rural Institute, Deemed University, Gandhigram, Dindigul, Tamil
Nadu, India.
Description: The meeting is a first of its kind, organized by the Department of Mathematics, Gandhigram Rural Institute, Deemed University, Gandhigram, Tamil Nadu, India. The ICLICC 2011 is aimed at
a real opportunity to discuss new issues, tackle complex problems,
and find advanced enabling solutions able to shape new trends in
Computational and Information Sciences. The proceedings of the
conference will be published by Lecture Notes in Computer Science
(LNCS) of Springer-Verlag. (Awaiting Confirmation).
Information: http://iclicc2011.co.in.
* 25—March 5 The Homotopy Interpretation of Constructive Type
Theory, Oberwolfach Mathematical Research Institute, Oberwolfach,
Germany.
Description: A newly discovered interpretation of the constructive
type theory of Per Martin-Löf into classical homotopy theory is the
subject of current investigation by leading homotopy theorist Vladimir
Voevodsky and others. The interpretation results in a bridge between
the worlds of constructive and classical mathematics which promises
to shed new light on both. This workshop will provide an opportunity
for Professor Voevodsky to lecture at length on this topic to a knowledgeable audience, and for researchers in this area to work together
to advance this new direction in logic and topology.
Information: http://www.mfo.de/.

March 2011
* 14–June 10 Probability and Discrete Mathematics in Mathematical
Biology, Institute for Mathematical Sciences, National University of
Singapore, Singapore.
Description: The program aims to bring together people actively involved in different aspects of mathematical biology, to exchange ideas
and to further promote the development of the field. Since many of
the models of interest have characteristics similar to those encountered in other disciplines, such as discrete mathematics, statistical
physics and computer science, members of these communities are
warmly encouraged to participate.
Tutorial weeks: Discrete Mathematics and Probability in Population
Biology and Genetics, March 21–25, 2011. Speakers: Alison Etheridge,
Steve Evans, Elchanan Mossel (5 hours each). Discrete Mathematics
and Probability in Networks and Population Biology, May 2–6, 2011.
Speakers: Chris Cannings, Persi Diaconis, Rick Durrett, Susan Holmes
(5 hours each). Each tutorial week to be followed by a workshop on
related themes.
Information: http://www2.ims.nus.edu.sg//Programs/
011mathbio/index.php.

April 2011
* 14–16 The First International Conference on Multidimensional Finance, Insurance and Investment: ICMFII 2011, Hammamet, Tunisia.
Description: You are invited to submit an abstract. All submitted Extended Abstracts (at most 2 pages) should be written in English. They
should clearly include: title, brief abstract, list of key-words, author(s)
full name(s), affiliation(s), complete address(es), and e-mail address(es).
Please state the name of the contact person. All documents must be
sent in RTF (Rich Text File) or Doc format by email to the following
address: fabdelaziz@aus.edu (CC: baouni@laurentian.ca).
Selected extended-abstracts will be considered as potential full-paper publications in some relevant prestigious
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Algebra and Algebraic
Geometry
Connective Real
K-Theory of Finite
Groups
Robert R. Bruner, Wayne State
University, Detroit, MI, and J. P. C.
Greenlees, University of Sheffield,
UK
This book is about equivariant real and
complex topological K-theory for finite
groups. Its main focus is on the study of real connective K-theory
including ko∗ (BG) as a ring and ko∗ (BG) as a module over it. In
the course of their study the authors define equivariant versions
of connective KO-theory and connective K-theory with reality,
in the sense of Atiyah, which give well-behaved, Noetherian,
uncompleted versions of the theory. They prove local cohomology
and completion theorems for these theories, giving a means of
calculation as well as establishing their formal credentials. In
passing from the complex to the real theories in the connective case,
the authors describe the known failure of descent and explain how
the η-Bockstein spectral sequence provides an effective substitute.
This formal framework allows the authors to give a systematic
calculation scheme to quantify the expectation that ko∗ (BG)
should be a mixture of representation theory and group
cohomology. It is characteristic that this starts with ku∗ (BG)
and then uses the local cohomology theorem and the Bockstein
spectral sequence to calculate ku∗ (BG), ko∗ (BG), and ko∗ (BG). To
give the skeleton of the answer, the authors provide a theory of
ko-characteristic classes for representations, with the Pontrjagin
classes of quaternionic representations being the most important.
Building on the general results, and their previous calculations,
the authors spend the bulk of the book giving a large number
of detailed calculations for specific groups (cyclic, quaternion,
dihedral, A4 , and elementary abelian 2-groups). The calculations
illustrate the richness of the theory and suggest many further lines
of investigation. They have been applied in the verification of the
Gromov-Lawson-Rosenberg conjecture for several new classes of
finite groups.
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Contents: Introduction; K-theory with reality; Descent, twisting and
periodicity; The Bockstein spectral sequence; Characteristic classes;
Examples for cohomology; Examples for homology; Dihedral
groups; The ko-cohomology of elementary abelian 2-groups; The
ko-homology of elementary abelian groups (BSS); The structure of
T O; The ko-homology of elementary abelian groups (LCSS); Ext
charts; Conventions; Indices; Bibliography.
Mathematical Surveys and Monographs, Volume 169
November 2010, 318 pages, Hardcover, ISBN: 978-0-8218-5189-0,
LC 2010032901, 2000 Mathematics Subject Classification: 19L41,
19L47, 19L64, 55N15, 55N91, 13D45; 13D02, 20C15, 20G05, 20J06,
53C21, 55T15, 55U20, AMS members US$73.60, List US$92, Order
code SURV/169

Cluster Algebra and
Poisson Geometry
Michael Gekhtman, University of
Notre Dame, IN, Michael Shapiro,
Michigan State University,
East Lansing, MI, and Alek
Vainshtein, University of Haifa,
Mount Carmel, Israel
Cluster algebras, introduced by Fomin
and Zelevinsky in 2001, are commutative rings with unit and no
zero divisors equipped with a distinguished family of generators
(cluster variables) grouped in overlapping subsets (clusters) of
the same cardinality (the rank of the cluster algebra) connected
by exchange relations. Examples of cluster algebras include
coordinate rings of many algebraic varieties that play a prominent
role in representation theory, invariant theory, the study of total
positivity, etc. The theory of cluster algebras has witnessed a
spectacular growth, first and foremost due to the many links to a
wide range of subjects including representation theory, discrete
dynamical systems, Teichmüller theory, and commutative and
non-commutative algebraic geometry.
This book is the first devoted to cluster algebras. After presenting
the necessary introductory material about Poisson geometry and
Schubert varieties in the first two chapters, the authors introduce
cluster algebras and prove their main properties in Chapter 3. This
chapter can be viewed as a primer on the theory of cluster algebras.
In the remaining chapters, the emphasis is made on geometric
aspects of the cluster algebra theory, in particular on its relations to
Poisson geometry and to the theory of integrable systems.
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This item will also be of interest to those working in geometry and
topology.
Contents: Preliminaries; Basic examples: Rings of functions
on Schubert varieties; Cluster algebras; Poisson structures
compatible with the cluster algebra structure; The cluster manifold;
Pre-symplectic structures compatible with the cluster algebra
structure; On the properties of the exchange graph; Perfect planar
networks in a disk and Grassmannians; Perfect planar networks
in an annulus and rational loops in Grassmannians; Generalized
Bäcklund-Darboux transforms for Coxeter-Toda flows from a
cluster algebra perspective; Bibliography; Index.
Mathematical Surveys and Monographs, Volume 167

groups from the Hopf algebra point of view; The Hopf algebra of
noncommutative symmetric functions and the Hopf algebra of
quasisymmetric functions; The Hopf algebra of permutations; Hopf
algebras: Applications in and interrelations with other parts of
mathematics and physics; Index.
Mathematical Surveys and Monographs, Volume 168
November 2010, 411 pages, Hardcover, ISBN: 978-0-8218-5262-0,
LC 2010030618, 2000 Mathematics Subject Classification: 16W30,
05E05, 20C30, 16G20, 17B37, 20G42, 14L05, 81R50, 16W35, 17Bxx;
05E10, 58B34, 81R60, 81R12, 82C20, AMS members US$82.40, List
US$103, Order code SURV/168

November 2010, approximately 251 pages, Hardcover, ISBN:
978-0-8218-4972-9, LC 2010029529, 2000 Mathematics Subject
Classification: 13F60, 53D17; 05E40, 14M15, 16T30, AMS members
US$65.60, List US$82, Order code SURV/167

Analytic and Algebraic
Geometry
Common Problems,
Different Methods

Algebras, Rings and
Modules

Jeffery McNeal, Ohio State
University, Columbus, OH, and
Mircea Mustaţă, University of
Michigan, Ann Arbor, MI, Editors

Lie Algebras and Hopf
Algebras
Michiel Hazewinkel, Nadiya
Gubareni, Technical University
of Czȩstochowa, Poland, and V. V.
Kirichenko, Kiev National Taras
Shevchenko University, Ukraine
The main goal of this book is to present an introduction to and
applications of the theory of Hopf algebras. The authors also
discuss some important aspects of the theory of Lie algebras.
The first chapter can be viewed as a primer on Lie algebras,
with the main goal to explain and prove the Gabriel–Bernstein–
Gelfand–Ponomarev theorem on the correspondence between the
representations of Lie algebras and quivers; this material has not
previously appeared in book form.
The next two chapters are also “primers” on coalgebras and Hopf
algebras, respectively; they aim specifically to give sufficient
background on these topics for use in the main part of the book.
Chapters 4–7 are devoted to four of the most beautiful Hopf
algebras currently known: the Hopf algebra of symmetric functions,
the Hopf algebra of representations of the symmetric groups
(although these two are isomorphic, they are very different in the
aspects they bring to the forefront), the Hopf algebras of the
nonsymmetric and quasisymmetric functions (these two are dual
and both generalize the previous two), and the Hopf algebra of
permutations. The last chapter is a survey of applications of Hopf
algebras in many varied parts of mathematics and physics.
Unique features of the book include a new way to introduce Hopf
algebras and coalgebras, an extensive discussion of the many
universal properties of the functor of the Witt vectors, a thorough
discussion of duality aspects of all the Hopf algebras mentioned,
emphasis on the combinatorial aspects of Hopf algebras, and a
survey of applications already mentioned. The book also contains
an extensive (more than 700 entries) bibliography.
Contents: Lie algebras and Dynkin diagrams; Coalgebras:
Motivation, definitions, and examples; Bialgebras and Hopf
algebras. Motivation, definitions, and examples; The Hopf algebra
of symmetric functions; The representations of the symmetric

November 2010

Analytic and algebraic geometers often study the same geometric
structures but bring different methods to bear on them. While
this dual approach has been spectacularly successful at solving
problems, the language differences between algebra and analysis
also represent a difficulty for students and researchers in geometry,
particularly complex geometry.
The PCMI program was designed to partially address this language
gulf, by presenting some of the active developments in algebraic
and analytic geometry in a form suitable for students on the “other
side” of the analysis-algebra language divide. One focal point of the
summer school was multiplier ideals, a subject of wide current
interest in both subjects.
The present volume is based on a series of lectures at the PCMI
summer school on analytic and algebraic geometry. The series
is designed to give a high-level introduction to the advanced
techniques behind some recent developments in algebraic
and analytic geometry. The lectures contain many illustrative
examples, detailed computations, and new perspectives on the
topics presented, in order to enhance access of this material to
non-specialists.
This item will also be of interest to those working in geometry and
topology.
Titles in this series are co-published with the Institute for
Advanced Study/Park City Mathematics Institute. Members of the
Mathematical Association of America (MAA) and the National
Council of Teachers of Mathematics (NCTM) receive a 20% discount
from list price.
Contents: J. McNeal and M. Mustaţă, Introduction; B. Berndtsson,
An introduction to things ∂; J. P. D’Angelo, Real and complex
geometry meet the Cauchy-Riemann equations; D. Varolin,
Thee variations on a theme in complex analytic geometry;
J.-P. Demailly, Structure theorems for projective and Kähler
varieties; M. Păun, Lecture notes on rational polytopes and finite
generation; M. Mustaţă, Introduction to resolution of singularities;
R. Lazarsfeld, A short course on multiplier ideals; J. Kollár,
Exercises in the birational geometry of algebraic varieties; C. D.
Hacon, Higher dimensional minimal model program for varieties of
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log general type; A. Corti, P. Hacking, J. Kollár, R. Lazarsfeld, and
M. Mustaţă, Lectures on flips and minimal models.

American Mathematical Society

T RANSLATIONS

Series 2 • Volume 231

Advances in the Mathematical Sciences

IAS/Park City Mathematics Series, Volume 17
November 2010, 583 pages, Hardcover, ISBN: 978-0-8218-4908-8,
LC 2010029457, 2000 Mathematics Subject Classification: 14E15,
14E30, 14F18, 32W05, 53C21, AMS members US$79.20, List US$99,
Order code PCMS/17

Analysis

Operator Theory and
Its Applications
In Memory of V. B. Lidskii
(1924–2008)
Michael Levitin
Dmitri Vassiliev
Editors

American Mathematical Society

An Introduction to
Complex Analysis and
Geometry
John P. D’Angelo, University of
Illinois, Urbana, IL
An Introduction to Complex Analysis and
Geometry provides the reader with a deep
appreciation of complex analysis and
how this subject fits into mathematics.
The book developed from courses given in the Campus Honors
Program at the University of Illinois Urbana-Champaign. These
courses aimed to share with students the way many mathematics
and physics problems magically simplify when viewed from the
perspective of complex analysis. The book begins at an elementary
level but also contains advanced material.
The first four chapters provide an introduction to complex analysis
with many elementary and unusual applications. Chapters 5
through 7 develop the Cauchy theory and include some striking
applications to calculus. Chapter 8 glimpses several appealing
topics, simultaneously unifying the book and opening the door to
further study.
The 280 exercises range from simple computations to difficult
problems. Their variety makes the book especially attractive.
A reader of the first four chapters will be able to apply complex
numbers in many elementary contexts. A reader of the full book
will know basic one complex variable theory and will have seen it
integrated into mathematics as a whole. Research mathematicians
will discover several novel perspectives.
Contents: From the real numbers to the complex numbers;
Complex numbers; Complex numbers and geometry; Power
series expansions; Complex differentiation; Complex integration;
Applications of complex integration; Additional topics;
Bibliography; Index.
Pure and Applied Undergraduate Texts, Volume 12

Operator Theory and
Its Applications
In Memory of V. B. Lidskii
(1924–2008)
Michael Levitin, Reading
University, United Kingdom, and
Dmitri Vassiliev, University
College London, United Kingdom,
Editors

This book is a collection of articles devoted to the theory of linear
operators in Hilbert spaces and its applications. The subjects
covered range from the abstract theory of Toeplitz operators to the
analysis of very specific differential operators arising in quantum
mechanics, electromagnetism, and the theory of elasticity; the
stability of numerical methods is also discussed. Many of the
articles deal with spectral problems for not necessarily selfadjoint
operators. Some of the articles are surveys outlining the current
state of the subject and presenting open problems.
This item will also be of interest to those working in differential
equations.
Contents: M. Levitin and D. Vassiliev, Victor Borisovich Lidskii
(1924–2008); I. Gohberg, In memory of Victor Borisovich Lidskii
(1924–2008); List of publications by V. B. Lidskii; R. Bañuelos,
T. Kulczycki, I. Polterovich, and B. Siudeja, Eigenvalue
inequalities for mixed Steklov problems; M. Sh. Birman and
T. A. Suslina, The analog of the limiting absorption principle
in homogenization of periodic elliptic operators; L. Boulton,
M. Levitin, and M. Marletta, On a class of nonselfadjoint periodic
boundary value problems with discrete real spectrum; N. Dencker,
Spectral instability of semiclassical operators; J. Fleckinger and
N. Wei, Estimates of solutions to some weighted systems defined
on RN ; P. Kuchment and B.-S. Ong, On guided electromagnetic
waves in photonic crystal waveguides; A. Laptev and F. Portmann,
Spectral inequalities for a class of nonellilptic operators;
M. Levitin, A. V. Sobolev, and D. Sobolev, On the near periodicity
of eigenvalues of Toeplitz matrices; V. Maz0 ya, A. Movchan,
and M. Nieves, Green’s kernels for transmission problems in
bodies with small inclusions; S. Morozov, L. Parnovski, and
I. Pchelintseva, Lower bound on the density of states for periodic
Schrödinger operators; E. Shargorodsky, On some open problems
in spectral theory.
American Mathematical Society Translations—Series 2
(Advances in the Mathematical Sciences), Volume 231
December 2010, 180 pages, Hardcover, ISBN: 978-0-8218-5272-9, LC
91-640741, 2000 Mathematics Subject Classification: 01A70, 35P05,
35P15, 35Q40, 35Q60, 35Q74, 47A10, 47B35, 47E05, 47G30, AMS
members US$79.20, List US$99, Order code TRANS2/231

January 2011, approximately 170 pages, Hardcover, ISBN:
978-0-8218-5274-3, LC 2010029859, 2000 Mathematics Subject Classification: 30-00, 30-01, 51-01, 51M99, 26-01, 40-01, AMS
members US$45.60, List US$57, Order code AMSTEXT/12
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Applications

Differential Equations

Polyhedral
and Semidefinite
Programming Methods
in Combinatorial
Optimization
Levent Tunçel, University of
Waterloo, ON, Canada
Since the early 1960s, polyhedral methods
have played a central role in both the theory and practice of
combinatorial optimization. Since the early 1990s, a new technique,
semidefinite programming, has been increasingly applied to
some combinatorial optimization problems. The semidefinite
programming problem is the problem of optimizing a linear
function of matrix variables, subject to finitely many linear
inequalities and the positive semidefiniteness condition on some
of the matrix variables. On certain problems, such as maximum
cut, maximum satisfiability, maximum stable set and geometric
representations of graphs, semidefinite programming techniques
yield important new results. This monograph provides the
necessary background to work with semidefinite optimization
techniques, usually by drawing parallels to the development of
polyhedral techniques and with a special focus on combinatorial
optimization, graph theory and lift-and-project methods. It allows
the reader to rigorously develop the necessary knowledge, tools and
skills to work in the area that is at the intersection of combinatorial
optimization and semidefinite optimization.
A solid background in mathematics at the undergraduate level
and some exposure to linear optimization are required. Some
familiarity with computational complexity theory and the analysis
of algorithms would be helpful. Readers with these prerequisites
will appreciate the important open problems and exciting new
directions as well as new connections to other areas in mathematical
sciences that the book provides.
Titles in this series are co-published with The Fields Institute for
Research in Mathematical Sciences (Toronto, Ontario, Canada).
Contents: Introduction; Duality theory; Ellipsoid method;
Primal-dual interior-point methods; Approximation algorithms
based on SDP; Geometric representations of graphs;
Lift-and-project procedures for combinatorial optimization
problems; Lift-and-project ranks for combinatorial optimzation;
Successive convex relaxation methods; Connections to other
areas of mathematics; An application to discrepancy theory; SDP
representability; Bibliography; Index.

Symmetry for Elliptic
PDEs
Alberto Farina, Université de
Picardie Jules Verne, Amiens,
France, and Enrico Valdinoci,
Università Di Roma Tor Vergata,
Rome, Italy, Editors
This volume contains contributions from
the INdAM School on Symmetry for Elliptic
PDEs, which was held May 25–29, 2009, in Rome, Italy. The school
marked “30 years after a conjecture of De Giorgi, and related
problems” and provided an opportunity for experts to discuss the
state of the art and open questions on the subject.
Motivated by the classical rigidity properties of the minimal
surfaces, De Giorgi proposed the study of the one-dimensional
symmetry of the monotone solutions of a semilinear, elliptic partial
differential equation. Impressive advances have recently been made
in this field, though many problems still remain open. Several
generalizations to more complicated operators have attracted
the attention of pure and applied mathematicians, both for their
important theoretical problems and for their relation, among
others, with the gradient theory of phase transitions and the
dynamical systems.
Contents: F. Demengel and I. Birindelli, One-dimensional
symmetry for solutions of Allen Cahn fully nonlinear equations;
E. Lanconelli, Maximum principles and symmetry results
in sub-Riemannian settings; L. Dupaigne, Symétrie: Si, mais
seulement si?; O. Savin, Minimal surfaces and minimizers of
the Ginzburg-Landau energy; I. E. Verbitsky, Green’s function
estimates for some linear and nonlinear elliptic problems;
L. Montoro and B. Sciunzi, Monotonicity of the solutions of
quasilinear elliptic equations in the half-plane with a changing
sign nonlinearity; F. Ferrari, Some inequalities associated with
semilinear elliptic equations with variable coefficients and
applications; L. Dupaigne and Y. Sire, A Liouville theorem for non
local elliptic equations; M. del Pino, M. Kowalczyk, and J. Wei, On
a conjecture by De Giorgi in dimensions 9 and higher.
Contemporary Mathematics, Volume 528
November 2010, 137 pages, Softcover, ISBN: 978-0-8218-4804-3,
LC 2010021638, 2000 Mathematics Subject Classification: 35-06,
35J61, 35J20, 35J62, AMS members US$47.20, List US$59, Order
code CONM/528

Fields Institute Monographs, Volume 27
November 2010, 219 pages, Hardcover, ISBN: 978-0-8218-3352-0,
LC 2010031316, 2000 Mathematics Subject Classification: 90C22,
90C27, 15A39, 52A41, 65Y20, 05C69, 90C05, 90C25, 90C51, 68Q25,
AMS members US$61.60, List US$77, Order code FIM/27
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Nonlinear Partial
Differential Equations
and Hyperbolic Wave
Phenomena
Helge Holden, Norwegian
University of Science and
Technology, Trondheim, Norway,
and University of Oslo, Norway,
and Kenneth H. Karlsen,
University of Oslo, Norway,
Editors
This volume presents the state of the art in several directions of
research conducted by renowned mathematicians who participated
in the research program on Nonlinear Partial Differential Equations
at the Centre for Advanced Study at the Norwegian Academy
of Science and Letters, Oslo, Norway, during the academic year
2008–09.
The main theme of the volume is nonlinear partial differential
equations that model a wide variety of wave phenomena. Topics
discussed include systems of conservation laws, compressible
Navier-Stokes equations, Navier-Stokes-Korteweg type systems
in models for phase transitions, nonlinear evolution equations,
degenerate/mixed type equations in fluid mechanics and
differential geometry, nonlinear dispersive wave equations
(Korteweg-de Vries, Camassa-Holm type, etc.), and Poisson interface
problems and level set formulations.
Contents: D. Amadori and W. Shen, A hyperbolic model of
granular flow; Y. Brenier, Hilbertian approaches to some non-linear
conservation laws; J. A. Carrillo and S. Lisini, On the asymptotic
behavior of the gradient flow of a polyconvex functional; G. G.-Q.
Chen, On degenerate partial differential equations; N. Costanzino
and H. K. Jenssen, Symmetric solutions to multi-dimensional
conservation laws; P. D’Ancona, D. Foschi, and S. Selberg, Product
estimates for wave-Sobolev spaces in 2 + 1 and 1 + 1 dimensions;
I. Egorova and G. Teschl, On the Cauchy problem for the modified
Korteweg-de Vries equation with steplike finite-gap initial data;
E. Feireisl, Asymptotic analysis in thermodynamics of viscous
fluids; C. Guan, K. H. Karlsen, and Z. Yin, Well-posedness and
blow-up phenomena for a modified two-component Camassa-Holm
equation; H. Kalisch and N. T. Nguyen, Instability of solitary
waves for a nonlinearly dispersive equation; P. G. LeFloch,
Kinetic relations for undercompressive shock waves. Physical,
mathematical, and numerical issues; H. Liu and Z. Yin, Global
regularity, and wave breaking phenomena in a class of nonlocal
dispersive equations; S. Mishra and E. Tadmor, Potential based,
constraint preserving, genuinely multi-dimensional schemes for
systems of conservation laws; C. Rohde, A local and low-order
Navier-Stokes-Korteweg system; D. Serre, Local existence for
viscous system of conservation laws: H s -data with s > 1 + d/2; J. D.
Towers, Finite difference methods for discretizing singular source
terms in a Poisson interface problem.

Quasi-Static
State Analysis
of Differential,
Difference, Integral,
and Gradient Systems
Frank C. Hoppensteadt, Courant
Institute of Mathematical Sciences,
New York University, NY
This book is based on a course on advanced topics in differential
equations given in Spring 2010 at the Courant Institute of
Mathematical Sciences. It describes aspects of mathematical
modeling, analysis, computer simulation, and visualization in the
mathematical sciences and engineering that involve singular
perturbations. There is a large literature devoted to singular
perturbation methods for ordinary and partial differential
equations, but there are not many studies that deal with difference
equations, Volterra integral equations, and purely nonlinear
gradient systems where there is no dominant linear part. Designed
for a one-semester course for students in applied mathematics, it is
the purpose of this book to present sufficient rigorous methods and
examples to position the reader to investigate singular perturbation
problems in such equations.
This item will also be of interest to those working in probability and
applications.
Titles in this series are co-published with the Courant Institute of
Mathematical Sciences at New York University.
Contents: Averaging methods: Introduction to Part 1; Averaging
differential equations; Difference equations; Averaging over
random noise; Boundary layer methods: Introduction to Part 2;
Asymptotic stability and singular perturbations; QSSA for boundary
layer problems; Other singular perturbation problems; Appendix:
Circuit theory; Bibliography; Index.
Courant Lecture Notes, Volume 21
November 2010, 163 pages, Softcover, ISBN: 978-0-8218-5269-9,
LC 2010029102, 2000 Mathematics Subject Classification: 34-XX,
37-XX, 39-XX, 45-XX, 60-XX, 92-XX, AMS members US$24.80, List
US$31, Order code CLN/21

Mathematical Physics

Contemporary Mathematics, Volume 526
October 2010, 389 pages, Softcover, ISBN: 978-0-8218-4976-7,
LC 2010014967, 2000 Mathematics Subject Classification: 35L65,
35Q30, 35G25, 35J70, 35K65, 35B65, 39A14, 35B25, 35L05, 65M08,
AMS members US$92, List US$115, Order code CONM/526
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Mirror Symmetry and
Tropical Geometry
Ricardo Castaño-Bernard,
Yan Soibelman, and Ilia
Zharkov, Kansas State University,
Manhattan, KS, Editors
This volume contains contributions from
the NSF-CBMS Conference on Tropical
Geometry and Mirror Symmetry, which
was held from December 13–17, 2008
at Kansas State University in Manhattan,
Kansas.
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It gives an excellent picture of numerous connections of mirror
symmetry with other areas of mathematics (especially with
algebraic and symplectic geometry) as well as with other areas of
mathematical physics. The techniques and methods used by the
authors of the volume are at the frontier of this very active area of
research.

Number Theory
Algebraic Curves and
Cryptography

This item will also be of interest to those working in algebra and
algebraic geometry.
Contents: C. F. Doran and A. Y. Novoseltsev, Closed form
expressions of Hodge numbers of complete intersection Calabi-Yau
threefolds in toric varieties; K. Fukaya, Y.-G. Oh, H. Ohta, and
K. Ono, Anchored Lagrangian submanifolds and their Floer theory;
M. Kontsevich and Y. Soibelman, Motivic Donaldson-Thomas
invariants: Summary of results; D. R. Morrison, On the structure
of supersymmetric T 3 fibrations; H. Ruddat, Log Hodge groups
on a toric Calabi-Yau degeneration; I. Zharkov, Tropical theta
characteristics.
Contemporary Mathematics, Volume 527
November 2010, 168 pages, Softcover, ISBN: 978-0-8218-4884-5,
LC 2010017905, 2000 Mathematics Subject Classification: 14J32,
14T05, 53D37, 53D40, 14N35, 32S35, 58A14, 14M25, 52B70, AMS
members US$55.20, List US$69, Order code CONM/527

Entropy and the
Quantum
Robert Sims, University of
Arizona, Tucson, AZ, and Daniel
Ueltschi, University of Warwick,
Coventry, United Kingdom,
Editors
These lecture notes provide a pedagogical
introduction to quantum mechanics and
to some of the mathematics that has been motivated by this field.
They are a product of the school “Entropy and the Quantum”, which
took place in Tucson, Arizona, in 2009. They have been written
primarily for young mathematicians, but they will also prove useful
to more experienced analysts and mathematical physicists. In the
first contribution, William Faris introduces the mathematics of
quantum mechanics. Robert Seiringer and Eric Carlen review certain
recent developments in stability of matter and analytic inequalities,
respectively. Bruno Nachtergaele and Robert Sims review locality
results for quantum systems, and Christopher King deals with
additivity conjectures and quantum information theory. The final
article, by Christian Hainzl, describes applications of analysis to the
Shandrasekhar limit of stellar masses.
Contents: W. G. Faris, Outline of quantum mechanics; R. Seiringer,
Inequalities for Schrödinger operators and applications to the
stability of matter problem; E. Carlen, Trace inequalities and
quantum entropy: An introductory course; B. Nachtergaele and
R. Sims, Lieb-Robinson bounds in quantum many-body physics;
C. King, Remarks on the additivity conjectures for quantum
channels; C. Hainzl, On the static and dynamical collapse of white
dwarfs.

V. Kumar Murty, University of
Toronto, ON, Canada, Editor
It is by now a well-known paradigm that
public-key cryptosystems can be built
using finite Abelian groups and that
algebraic geometry provides a supply of
such groups through Abelian varieties
over finite fields. Of special interest are the
Abelian varieties that are Jacobians of algebraic curves. All of the
articles in this volume are centered on the theme of point counting
and explicit arithmetic on the Jacobians of curves over finite
fields. The topics covered include Schoof’s `-adic point counting
algorithm, the p-adic algorithms of Kedlaya and Denef-Vercauteren,
explicit arithmetic on the Jacobians of Cab curves and zeta
functions.
This volume is based on seminars on algebraic curves and
cryptography held at the GANITA Lab of the University of Toronto
during 2001–2008. The articles are mostly suitable for independent
study by graduate students who wish to enter the field, both in
terms of introducing basic material as well as guiding them in the
literature. The literature in cryptography seems to be growing at an
exponential rate. For a new entrant into the subject, navigating
through this ocean can seem quite daunting. In this volume, the
reader is steered toward a discussion of a few key ideas of the
subject, together with some brief guidance for further reading.
It is hoped that this approach may render the subject more
approachable.
This item will also be of interest to those working in algebra and
algebraic geometry.
Titles in this series are co-published with the Fields Institute for
Research in Mathematical Sciences (Toronto, Ontario, Canada).
Contents: V. K. Murty, An overview of algebraic curves
and cryptography; N. Thériault, Schoof’s point counting
algorithm; Z. Ashraf, A. Juma, and P. Sastry, Report on the
Denef-Vercauteren/Kedlaya algorithm; M. Radi-Benjelloun, An
introduction to Gröbner bases; F. Izadi, Cab curves and arithmetic
on their Jacobians; K. W. Shum, The zeta functions of two
Garcia-Stichtenoth towers; Bibliography; Index.
Fields Institute Communications, Volume 58
November 2010, 133 pages, Hardcover, ISBN: 978-0-8218-4311-6,
LC 2010035455, 2000 Mathematics Subject Classification: 11T55,
11T71, 11G10, 14G50, AMS members US$63.20, List US$79, Order
code FIC/58

Contemporary Mathematics, Volume 529
December 2010, 202 pages, Softcover, ISBN: 978-0-8218-5247-7,
LC 2010024656, 2000 Mathematics Subject Classification: 15A90,
47A63, 81P45, 81Q10, 81Q15, 81V17, 82C10, 82C20, 94A40, AMS
members US$55.20, List US$69, Order code CONM/529
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New AMS-Distributed Publications

Probability
Random Walk and the
Heat Equation
Gregory F. Lawler, University of
Chicago, IL
The heat equation can be derived by
averaging over a very large number of
particles. Traditionally, the resulting
PDE is studied as a deterministic
equation, an approach that has brought
many significant results and a deep
understanding of the equation and its solutions. By studying the
heat equation by considering the individual random particles,
however, one gains further intuition into the problem. While this is
now standard for many researchers, this approach is generally
not presented at the undergraduate level. In this book, Lawler
introduces the heat equation and the closely related notion of
harmonic functions from a probabilistic perspective.
The theme of the first two chapters of the book is the relationship
between random walks and the heat equation. The first chapter
discusses the discrete case, random walk and the heat equation
on the integer lattice, and the second chapter discusses the
continuous case, Brownian motion and the usual heat equation.
Relationships are shown between the two. For example, solving
the heat equation in the discrete setting becomes a problem of
diagonalization of symmetric matrices, which becomes a problem
in Fourier series in the continuous case. Random walk and Brownian
motion are introduced and developed from first principles. The
latter two chapters discuss different topics: martingales and fractal
dimension, with the chapters tied together by one example, a
random Cantor set.
The idea of this book is to merge probabilistic and deterministic
approaches to heat flow. It is also intended as a bridge from
undergraduate analysis to graduate and research perspectives. The
book is suitable for advanced undergraduates, particularly those
considering graduate work in mathematics or related areas.
Contents: Random walk and discrete heat equation; Brownian
motion and the heat equation; Martingales; Fractal dimension;
Suggestions for further reading.
Student Mathematical Library, Volume 55
December 2010, 156 pages, Softcover, ISBN: 978-0-8218-4829-6,
LC 2010031593, 2000 Mathematics Subject Classification: 60-01,
60G50, 60J65, 60G42, 35K05, 28A80, AMS members US$23.20,
List US$29, Order code STML/55
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New AMS-Distributed
Publications
Algebra and Algebraic
Geometry
New Developments in
Algebraic Geometry,
Integrable Systems
and Mirror Symmetry
(RIMS, Kyoto, 2008)
Masa-Hiko Saito, Kobe University,
Japan, Shinobu Hosono,
University of Tokyo, Japan, and
Kōta Yoshioka, Kobe University,
Japan, Editors
In the last two decades, many important developments and
interactions in algebraic geometry and integrable systems have
arisen from ideas in mirror symmetry.
The conference “New Developments in Algebraic Geometry,
Integrable Systems and Mirror Symmetry” was held at RIMS,
Kyoto University on January 7–11, 2008, to explore recent
developments and interactions in various mathematical fields,
such as algebraic geometry, integrable systems, Gromov-Witten
theory and symplectic geometry and, in particular, to explore
the developments and interactions coming from ideas in mirror
symmetry. This volume is the outcome of that conference and
consists of twelve contributed papers by invited speakers. Readers
will find beneficial expositions on various aspects and interesting
interactions in these mathematical fields.
This item will also be of interest to those working in differential
equations.
Published for the Mathematical Society of Japan by Kinokuniya,
Tokyo, and distributed worldwide, except in Japan, by the AMS.
Contents: K. Chan and N. C. Leung, On SYZ mirror
transformations; A. R. Hodge and M. Mulase, Hitchin integrable
systems, deformations of spectral curves, and KP-type equations;
S. Hosono, BCOV ring and holomorphic anomaly equation;
H. Iritani, Ruan’s conjecture and integral structures in quantum
cohomology; B. Kim, Logarithmic stable maps; T. Nakatsu and
K. Takasaki, Integrable structure of melting crystal model
with external potentials; N. A. Nekrasov, Two dimensional
topological strings and gauge theory; R. Pandharipande and
A. Zinger, Enumerative geometry of Calabi–Yau 5-folds; C. Sabbah,
Fourier–Laplace transform of a variation of polarized complex
Hodge structure, II; J. Stienstra, Computation of principal
A-determinants through dimer dynamics; A. Takahashi, Weighted
projective lines associated to regular systems of weights of dual
type; Y. Toda, Generating functions of stable pair invariants via
wall-crossings in derived categories.
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New AMS-Distributed Publications
Advanced Studies in Pure Mathematics, Volume 59

International Book Series of Mathematical Texts

August 2010, 451 pages, Hardcover, ISBN: 978-4-931469-62-4, 2000
Mathematics Subject Classification: 14Nxx; 14Dxx, 14Hxx, 14Jxx,
35Qxx, 53Dxx, AMS members US$60.80, List US$76, Order code
ASPM/59

June 2010, 229 pages, Hardcover, ISBN: 978-973-87899-6-8, 2000
Mathematics Subject Classification: 00B25, 46-06, 47-06, AMS
members US$44.80, List US$56, Order code THETA/15

Handbook of
Geometric Analysis

Analysis

Number 2
Lizhen Ji, University of Michigan,
Ann Arbor, MI, Peter Li,
University of California, Irvine,
CA, and Richard Schoen and
Leon Simon, Stanford University,
CA, Editors

Operator Theory Live
Timişoara, July 3–8, 2008
Hari Bercovici, Indiana
University, Bloomington, IN,
Dumitru Gaspar, West University
of Timişoara, Romania, Dan
Timotin, Romanian Academy,
Bucharest, Romania, and
Florian-Horia Vasilescu,
University of Lille I, Villeneuve
d’Ascq, France, Editors
The volume represents the proceedings of the 22nd International
Conference on Operator Theory, held in Timişoara, Romania, from
July 3 to July 8, 2008. It includes a survey on Carleson measures
and composition operators, as well as eighteen papers containing
original research on a large variety of topics: single operator theory,
Banach algebras, C ∗ -algebras, von Neumann algebras, moment
problems, differential and integral operators, noncommutative
probability, and spectral theory.
A publication of the Theta Foundation. Distributed worldwide,
except in Romania, by the AMS.
Contents: P. Albayrak and F. Çeliker, On invariant ideals on
locally convex solid Riesz spaces; C. Benhida and D. Timotin,
Automorphism invariance properties for certain families of
multioperators; H. Bercovici and L. Kérchy, Spectral behaviour
of C10 -contractions; M. R. Buneci, Haar systems for double
groupoids; G. Cassier and J. Verliat, Stability for some operator
classes by Aluthge transform; K. R. Davidson and E. G. Katsoulis,
Biholomorphisms of the unit ball of Cn and semicrossed products;
J. Janas, Asymptotic of solutions of some linear difference
equations and applications to unbounded Jacobi matrices;
A. Juratoni, On operator representations of weak*-Dirichlet
algebras; L. D. Lemle, L∞ -uniqueness for one-dimensional
diffusions; L. Lemnete-Ninulescu, Positive-definite operatorvalued functions and the moment problem; F. Pop and R. R. Smith,
On the cohomology groups of certain type I von Neumann algebras
with coefficients in K(H); M. Popa, Non-crossing linked partitions
and multiplication of free random variables; G. T. Prăjitură,
The geometry of an orbit; H. Queffélec, Carleson measures and
composition operators; M. Şabac, Commuting systems of bounded
operators, factorizations, and spectral correspondence; A. Skripka,
On the centralizer of a one-parameter representation; S. M.
Stoian, Spectrum of bounded operators on locally convex spaces;
C. Stoica and M. Megan, Nonuniform behaviors for skew-evolution
semiflows in Banach spaces; L. Suciu and N. Suciu, Selection of
semispectral measures for bicontractions.

November 2010

Geometric analysis combines differential equations and differential
geometry, an important aspect of which is to solve geometric
problems by studying differential equations. Besides some known
linear differential operators such as the Laplace operator, many
differential equations arising from differential geometry are
nonlinear. A particularly important example is the Monge-Ampère
equation. Applications to geometric problems have also motivated
new methods and techniques in differential equations. The field of
geometric analysis is broad and has had many striking applications.
This handbook of geometric analysis—the second to be published in
the ALM series—provides introductions to and surveys of important
topics in geometric analysis and their applications to related fields.
It can be used as a reference by graduate students and researchers.
A publication of International Press. Distributed worldwide by the
American Mathematical Society.
Contents: A. Grigor0yan, Heat kernels on metric measure
spaces with regular volume growth; B. H. Lian and B. Song,
A convexity theorem and reduced Delzant spaces; B. H. Lian
and K. Liu, Localization and some recent applications; C.-C. M.
Liu, Gromov-Witten invariants of toric Calabi-Yau threefolds;
J. Loftin, Survey on affine spheres; X. Rong, Convergence and
collapsing theorems in Riemannian geometry; C.-L. Terng,
Geometric transformations and soliton equations; D. Yang, Affine
integral geometry from a differentiable viewpoint; S.-K. Yeung,
Classification of fake projective planes.
International Press
August 2010, 431 pages, Softcover, ISBN: 978-1-57146-204-6,
2000 Mathematics Subject Classification: 01-02, 53-06, 58-06, AMS
members US$52, List US$65, Order code INPR/91
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New AMS-Distributed Publications

General Interest
math.ch/100
Schweizerische
Mathematische
Gesellschaft, Société
Mathématique Suisse,
Swiss Mathematical Society,
1910–2010
Bruno Colbois, University of
Neuchâtel, Switzerland, Christine
Riedtmann, University of
Bern, Switzerland, and Viktor
Schroeder, University of Zürich,
Switzerland, Editors

AMS on Social Networks

This book includes twenty-three essays that celebrate the 100th
anniversary of the Swiss Mathematical Society. The life and
work of outstanding mathematicians, extraordinary conferences
held in Switzerland, such as the three International Congresses
of Mathematicians, and the influence of women in Swiss
mathematics are among the topics. The articles, which include many
photographs, give a vivid picture of 100 years of mathematical life
in Switzerland.

“Like” us—and find others who “Like”
the AMS—at our AMS Facebook page.

A publication of the European Mathematical Society (EMS).
Distributed within the Americas by the American Mathematical
Society.

Follow us on Twitter.

Set up an RSS feed to receive content
electronically whenever it is updated on
the ams.org website.
Subscribe to our AMS YouTube channel
to view videos, share them, or leave
comments.

To learn more about social networking
and the AMS please visit:

www.ams.org/about-us/social

Contents: M. Plancherel, Mathématiques et mathématiciens en
Suisse (1850–1950); E. Neuenschwander, 100 Jahre Schweizerische
Mathematische Gesellschaft; C. Blatter, Ein Mathematikstudium
in den Fünfzigerjahren; J. J. Burckhardt, Herausgegeben und
ergänzt von Adolf Th. Schnyder Andreas Speiser (1885–1970);
P. Buser, Heinz Huber und das Längenspektrum; S. Chatterji and
M. Ojanguren, A glimpse of the de Rham era; J. Descloux and D. de
Werra, Les mathématiques appliquées à l’École polytechnique
de Lausanne; S. Eliahou, P. de la Harpe, J.-C. Hausmann, and
C. Weber, Michel Kervaire (1927–2007); W. Gautschi, Alexander
M. Ostrowski (1893–1986): His life, work, and students;
M. H. Gutknecht, Numerical analysis in Zurich—50 years ago;
A. Haefliger, Armand Borel (1923–2003); F. Hirzebruch, Bericht
über meine Zeit in der Schweiz in den Jahren (1948–1950);
N. Hungerbühler and M. Schmutz, Michel Plancherel, une vie pour
les mathématiques et pour le prochain; H. Kleisli, Zur Geschichte
des Mathematischen Instituts der Universität Freiburg (Schweiz);
J. Kramer, Martin Eichler—Leben und Werk; P. Mani, Mathematik
an der Universität Bern im neunzehnten und zwanzigsten
Jahrhundert; M. Raussen and A. Valette, An interview with Beno
Eckmann; C. Riedtmann, Wege von Frauen: Mathematikerinnen
in der Schweiz; A. M. Robert, L’Institut de mathématiques de
Neuchâtel (1950–90); U. Stammbach, Hermann Weyl, Heinz Hopf
und das Jahr 1930 an der ETH; K. Strebel, Rolf Nevanlinna in Zurich;
C. Weber, Quelques souvenirs sur le troisième cycle romand de
mathématiques et le séminaire des Plans-sur-Bex; E. Zehnder,
Jürgen Moser (1928–1999).
August 2010, 528 pages, Hardcover, ISBN: 978-3-03719-089-0,
2000 Mathematics Subject Classification: 00B30, AMS members
US$70.40, List US$88, Order code EMSMATH
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Positions available, items for sale, services available, and more

POSTDOCTORAL
FELLOWSHIPS
ALLIANCE FOR BUILDING FACULTY
DIVERSITY
IN THE MATHEMATICAL SCIENCES
NSF-funded Postdoctoral Fellowships
The Alliance for Building Faculty Diversity in the Mathematical Sciences aims
to increase the access of U.S. underrepresented minority groups to academic
tenure-track positions. The Alliance offers
four NSF-funded Postdoctoral Fellowships
beginning Fall 2011 targeted at new or
recent minority Ph.D.s. The alliance is
comprised of NSF Mathematical Sciences
Institutes and seven major research universities with a good record of mentoring
underrepresented mathematics graduate students. Successful applicants will
show strong research potential and be
interested in continuing in a career at a
research university.
The postdoctoral fellowships are for
three years. A typical 3-year postdoctoral
fellow will spend 2 years at one of the
alliance universities and up to a year at a
national institute if there is a suitable program. Each postdoc will be matched with a
research mentor at the host university. The
Fellowship salary will be $60,000 per year
plus benefits. In addition the fellows will
receive a travel and research allowance.

For more information see: http://www.
math.ncsu.edu/alliance.
Eligibility. Applicants must be U.S. citizens or permanent residents who have
obtained a Ph.D. in mathematics within
the last 5 years. Particular attention will
be given to U.S. underrepresented minority (U.S. URM) candidates.
The Alliance universities are (listed
alphabetically): Arizona State University, Howard University, Iowa State University, North Carolina State University,
University of Arizona, University of Iowa
and University of Nebraska. The Alliance
NSF Mathematical Sciences Institutes are
(listed alphabetically): American Institute
of Mathematics (AIM), Institute for Mathematics and its Applications (IMA), Institute For Pure and Applied Mathematics
(IPAM), Mathematical Biosciences Institute
(MBI), Mathematical Sciences Research
Institute (MSRI), National Institute for
Mathematical and Biological Synthesis
(NIMBioS), Park City Mathematics Institute
(PCMI/IAS), and Statistical and Applied
Mathematical Sciences Institute (SAMSI).
To submit your application materials,
go to: http://www.mathjobs.org/jobs/
alliance. Include a vita, at least three letters of recommendation, and a description
of current and planned research. Please
also include a short statement to address
how your plans fit with the priorities of
this program. Applicants are encouraged
to consult the Alliance website: http://
www.math.ncsu.edu/alliance and

Suggested uses for classified advertising are positions available, books or
lecture notes for sale, books being sought, exchange or rental of houses,
and typing services.
The 2010 rate is $3.25 per word. No discounts for multiple ads or
the same ad in consecutive issues. For an additional $10 charge, announcements can be placed anonymously. Correspondence will be
forwarded.
Advertisements in the “Positions Available” classified section will be set
with a minimum one-line headline, consisting of the institution name above
body copy, unless additional headline copy is specified by the advertiser.
Headlines will be centered in boldface at no extra charge. Ads will appear
in the language in which they are submitted.
There are no member discounts for classified ads. Dictation over the
telephone will not be accepted for classified ads.
Upcoming deadlines for classified advertising are as follows: December
2010 issue–September 28, 2010; January 2011 issue–October 28, 2010;
February 2011 issue–November 29, 2010; March 2011 issue–December 28,

NOVEMBER 2010
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provide a list of potential mentors and
preferred institutions.
Write to: alliance@math.ncsu.edu
for questions concerning this position.
Applications received by December 15,
2010, will be given priority.
000082

CALIFORNIA
CALIFORNIA INSTITUTE OF
TECHNOLOGY
Department of Mathematics
Harry Bateman Research
Instructorships in Mathematics
Description: Appointments are for two
years. The academic year runs from approximately October 1 to June 1. Instructors are expected to teach one course per
term for the full academic year and to
devote the rest of their time to research.
During the summer months there are no
duties except research.
Eligibility: Open to persons who have
recently received their doctorates in mathematics.
Deadline: January 1, 2011.
Application information: Please apply
online at: http://mathjobs.org. To
avoid duplication of paperwork, your
application may also be considered for

2010; April 2011 issue–January 30, 2011; May 2011 issue–February 28 2011.
U.S. laws prohibit discrimination in employment on the basis of color, age,
sex, race, religion, or national origin. “Positions Available” advertisements
from institutions outside the U.S. cannot be published unless they are
accompanied by a statement that the institution does not discriminate on
these grounds whether or not it is subject to U.S. laws. Details and specific
wording may be found on page 1373 (vol. 44).
Situations wanted advertisements from involuntarily unemployed mathematicians are accepted under certain conditions for free publication. Call
toll-free 800-321-4AMS (321-4267) in the U.S. and Canada or 401-455-4084
worldwide for further information.
Submission: Promotions Department, AMS, P.O. Box 6248, Providence,
Rhode Island 02940; or via fax: 401-331-3842; or send email to
classads@ams.org. AMS location for express delivery packages is
201 Charles Street, Providence, Rhode Island 20904. Advertisers will be
billed upon publication.
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an Olga Taussky and John Todd Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities, Veterans, and Disabled Persons are
encouraged to apply.
000050

CALIFORNIA INSTITUTE OF
TECHNOLOGY
Department of Mathematics
Scott Russell Johnson Senior
Postdoctoral Scholar in Mathematics
Description: There are three terms in
the Caltech academic year. The fellow
is expected to teach one course in two
terms each year, and is expected to be
in residence even during terms when not
teaching. The initial appointment is for
three years with an additional three-year
terminal extension expected.
Eligibility: Offered to a candidate within
six years of having received the Ph.D. who
shows strong research promise in one of
the areas in which Caltech’s mathematics
faculty is currently active
Deadline: January 1, 2011.
Application information: Please apply
online at: http://mathjobs.org. To
avoid duplication of paperwork, your
application will also be considered for
an Olga Taussky and John Todd Instructorship and a Harry Bateman Research
Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities, Veterans, and Disabled Persons are
encouraged to apply.
000051

CALIFORNIA INSTITUTE OF
TECHNOLOGY
Department of Mathematics
Olga Taussky and John Todd
Instructorships in Mathematics
Description: Appointments are for three
years. There are three terms in the Caltech
academic year, and instructors are expected to teach one course in all but two
terms of the total appointment. These two
terms will be devoted to research. During
the summer months there are no duties
except research.
Eligibility: Offered to persons within
three years of having received the Ph.D.
who show strong research promise in one
of the areas in which Caltech’s mathematics faculty is currently active.
Deadline: January 1, 2011.
Application information: Please apply
online at: http://mathjobs.org. To
avoid duplication of paperwork, your
application will also be considered for a
Harry Bateman Research Instructorship.
Caltech is an Affirmative Action/Equal
Opportunity Employer. Women, Minorities,
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Veterans, and Disabled Persons are encouraged to apply.
000052

CALIFORNIA INSTITUTE OF
TECHNOLOGY
Department of Mathematics
The Division of Physics, Mathematics,
and Astronomy

Memberships, December 01, 2010; Postdoctoral Fellowships, December 01, 2010.
Application information: http://www.
msri.org/propapps/applications/
application_material. The Institute is
committed to the principles of Equal Opportunity and Affirmative Action.
000031

UNIVERSITY OF CALIFORNIA
AT BERKELEY
Department of Mathematics
Berkeley, CA 94720
Tenured or Tenure-Track Positions

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

We invite applications for positions effective July 1, 2011, at either the tenuretrack (assistant professor) or tenured
(associate or full professor) level, in pure
or applied mathematics. Tenure-track
applicants are expected to have demonstrated outstanding research potential, normally including major contributions beyond the doctoral dissertation.
Tenure applicants are expected to have
demonstrated leadership in research.
Applications for both tenure-track and
tenure must be submitted on mathjobs.
o r g or postmarked by December 1,
2010. UC is an EO/AA employer and
is committed to maintaining a diverse
and family-friendly work environment.
For more information and how to apply,
please go to: http://math.berkeley.
edu/employment_academic.html.

000053

000085

MATHEMATICAL SCIENCES RESEARCH
INSTITUTE
Berkeley, CA
MSRI invites applications for 40 Research
Professors, 200 Research Members, and
30 semester-long Postdoctoral Fellows in
the following programs: Quantitative Geometry (August 15 to December 16, 2011),
and Random Spatial Processes (January
09, 2012, to May 18, 2012). In addition a
very small number of positions may be
available as part of our Complementary
Program. Research Professorships are
intended for senior researchers who will
be making key contributions to a program,
including the mentoring of postdoctoral
fellows, and who will be in residence for
three or more months. Research Memberships are intended for researchers who
will be making contributions to a program
and who will be in residence for one or
more months. Postdoctoral Fellowships
are intended for recent Ph.D.s. Interested
individuals should carefully describe
the purpose of their proposed visit, and
indicate why a residency at MSRI will advance their research program. To receive
full consideration, application must be
complete, including all letters of support
by the following deadlines: Research Professorships, October 01, 2010; Research
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UNIVERSITY OF CALIFORNIA
AT BERKELEY
Department of Mathematics
Temporary Postdoctoral Positions
We invite applications for several nontenure-track positions effective July 1,
2011, for candidates with a recent Ph.D.
or equivalent in pure mathematics. These
positions will be partially supported by
the NSF through two Research Training
Grants, one in combinatorics, geometry,
and representation theory, and one in geometry, topology, and operator algebras.
Preference will be given to applicants in
these areas. The NSF requires that applicants be citizens, nationals, or permanent
residents of the United States, its territories, and its possessions. These are threeyear appointments and carry a reduced
teaching load of one course per semester,
with an annual salary of $60,000 and an
additional stipend of $10,000 for each of
the first two years for summer research.
We also invite applications for the
Simons Postdoctoral Fellowship at the
University of California, Berkeley, for
candidates with a recent Ph.D. in pure or
applied mathematics. This is a three-year
fellowship and carries a teaching load
of one semester course per year, with a

VOLUME 57, NUMBER 10
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starting salary of $72,100 and additional
funds for research-related expenses.
The University of California is an Equal
Opportunity Employer and is committed to maintaining a diverse and family
friendly work environment. For more
information on these positions, including information on eligibility restrictions,
deadlines, and how to apply, see: http://
math.berkeley.edu/employment_
academic.html.
000086

UNIVERSITY OF CALIFORNIA,
LOS ANGELES
Department of Mathematics
Faculty Positions
Academic Year 2011-2012
The Department of Mathematics solicits
applications at the level of tenure-track/
tenure faculty with particular emphasis in
applied mathematics. Salary is commensurate with the level of experience.
We also plan to make temporary and
visiting appointments in the categories
1-5 below. Depending on the level, candidates must give evidence of potential or
demonstrated distinction in scholarship
and teaching.
(1) E. R. Hedrick Assistant Professorships. Salary is $61,200 and appointments
are for three years. The teaching load is
four quarter courses per year.
(2) Computational and Applied Mathematics (CAM) Assistant Professorships.
Salary is $61,200 and appointments are
for three years. The teaching load is normally reduced by research funding to two
quarter courses per year.
(3) Program in Computing (PIC) Assistant Adjunct Professorships. Salary
is $65,500. Applicants for these positions must show very strong promise in
teaching and research in an area related
to computing. The teaching load is four
one-quarter programming courses each
year and one seminar every two years.
Initial appointments are for one year and
possibly longer, up to a maximum service
of four years.
(4) Assistant Adjunct Professorships
and Research Postdocs. Normally appointments are for one year, with the possibility
of renewal. Strong research and teaching
background required. The salary range is
$53,200-$59,500. The teaching load for
adjuncts is six quarter courses per year.
(5) Simons Postdoctoral Fellows. Salary
is $70,000 increased by 3% each year.
Appointments are for three years. The
teaching load is four courses over the
three-year period. Candidates must show
exceptional research promise. Simons
Postdoctoral Fellowships will be restricted
to candidates who receive the Ph.D. in the
academic year immediately preceding that
in which they would become Simons Postdoctoral Fellows. This position is funded
by the Simons Foundation.
If you wish to be considered for any of these
positions you must submit an application

JANUARY
N
OVEMBER2007
2010

and supporting documentation
electronically via: http://www.mathjobs.
org.
For fullest consideration, all application
materials should be submitted on or before December 8, 2010. Ph.D. is required
for all positions.
UCLA and the Department of Mathematics have a strong commitment to the
achievement of excellence in teaching and
research and diversity among its faculty
and staff. The University of California is
an Equal Opportunity/Affirmative Action
Employer. The University of California
asks that applicants complete the Equal
Opportunity Employer survey for Letters
and Science at the following URL: http://
cis.ucla.edu/facultysurvey. Under
Federal law, the University of California
may employ only individuals who are
legally authorized to work in the United
States as established by providing documents specified in the Immigration Reform and Control Act of 1986.
000042

UNIVERSITY OF CALIFORNIA,
SAN DIEGO
Department of Mathematics
2010-2011 Faculty Positions
The Department of Mathematics, within
the Division of Physical Sciences at
the University of California, San Diego,
http://www.math.ucsd.edu, is committed to academic excellence and diversity
within its faculty, staff, and student body.
The department is seeking applications
for 3 tenure-track positions from candidates whose research, teaching, or service
has prepared them to contribute to our
commitment to diversity and inclusion in
higher education. We encourage applications from every area of pure mathematics, applied mathematics, and statistics.
We anticipate that one of the positions will
be filled in statistics or related areas of
applied probability, and one in the areas
of algebra, representation theory, or algebraic combinatorics. One position is open
to applicants from all areas. Applicants
for all positions must possess a Ph.D.
and should have outstanding accomplishments in both research and teaching. Successful candidates will be judged both on
research accomplishments and potential
for leadership in areas related to diversity.
Applicants are required to summarize
their past or potential contributions to
diversity in a personal statement. The
appointments are expected to be at the
assistant professor level. The level of
appointment will be based on qualifications with appropriate salary per UC pay
scales. The starting date for the positions,
pending funding approval, will be July 1,
2011. To receive full consideration, applications should be submitted online
through: http://www.mathjobs.org/
by November 1, 2010. For instructions on
what to submit, see: http://www.math.
ucsd.edu/about/employment/faculty.
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In compliance with the Immigration
Reform and Control Act of 1986, individuals offered employment by the University
of California will be required to show
documentation to prove identity and authorization to work in the United States
before hiring can occur. UCSD is an Equal
Opportunity/Affirmative Action Employer
with a strong institutional commitment to
excellence and achievements of diversity
among its faculty and staff.
000090

CONNECTICUT
YALE UNIVERSITY
J. Willard Gibbs
Assistant Professorships
in Mathematics 2011-12
The Gibbs Assistant Professorships are
intended primarily for men and women
who received the Ph.D. degree and show
definite promise in research in pure or
applied mathematics. Appointments are
for three years. The salary will be at
least $70,000. Each recipient of a Gibbs
Assistant Professorship will be given a
moving allowance based on the distance
to be moved.
The teaching load for Gibbs Assistant
Professors will be kept light, so as to
allow ample time for research. This will
consist of three one-semester courses
per year. Part of the duties may consist
of a one-semester course at the graduate
level in the general area of the instructor’s
research. Yale is an Affirmative Action/
Equal Opportunity Employer. Qualified
Women and members of minority groups
are encouraged to apply. Submit applications and supporting material through:
http://MathJobs.org; email: gibbs.
committee@math.yale.edu by January 1,
2011. Submit inquiries to: g i b b s .
committee@yale.edu. Offers expected
to be made in early February 2011.
000109

ILLINOIS
THE UNIVERSITY OF CHICAGO
Department of Mathematics
The University of Chicago Department
of Mathematics invites applications for
the following positions: 1. L. E. Dickson
Instructor: This is open to mathematicians who have recently completed or
will soon complete a doctorate in mathematics or a closely related field, and
whose work shows remarkable promise
in mathematical research and teaching.
The appointment typically is for two
years, with the possibility of renewal for
a third year. The teaching obligation is
up to four one-quarter courses per year.
2. Simons Fellow (at the rank of Dickson
Instructor): This is open to candidates
who receive the Ph.D. within the period
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September 1, 2010, through August 31,
2011. The duration of the fellowship is
three years, and the teaching obligation is
four one-quarter courses during the three
year fellowship. This appointment would
be at the University’s rank of Dickson
Instructor but would also carry the title
of Simons Fellow within the Department
of Mathematics. 3. Assistant Professor:
This is open to mathematicians who are
further along in their careers, typically two
or three years past the doctorate. These
positions are intended for mathematicians
whose work has been of outstandingly
high caliber. Appointees are expected
to have the potential to become leading
figures in their fields. The appointment is
generally for three years, with a teaching
obligation of three one-quarter courses
per year. Applicants will be considered for
any of the positions above which seem appropriate. Complete applications consist
of (a) a cover letter, (b) a curriculum vitae,
(c) three or more letters of reference, at
least one of which addresses teaching
ability, and (d) a description of previous
research and plans for future mathematical research. Applicants are strongly encouraged to include information related to
their teaching experience, such as a teaching statement or evaluations from courses
previously taught, as well as an AMS cover
sheet. If you have applied for an NSF Mathematical Sciences Postdoctoral Fellowship,
please include that information in your
application, and let us know how you plan
to use it if awarded. If you are eligible
for the Simons Fellowship and wish to
be considered for it, please indicate this
in your cover letter. Applications must
be submitted online through: http://
www.mathjobs.org. Questions may be
directed to: apptsec@math.uchicago.
edu. We will begin screening applications
on December 1, 2010. Screening will continue until all available positions are filled.
The University of Chicago is an Equal Opportunity/Affirmative Action Employer.
000041

LOUISIANA
LOUISIANA STATE UNIVERSITY
Department of Mathematics
POSTDOCTORAL RESEARCHER
(Anticipated/NSF VIGRE/Two positions)
The Department of Mathematics at Louisiana State University invites applications
for two anticipated National Science Foundation Vertical InteGration of Research
and Education (NSF VIGRE) Postdoctoral
Researcher positions. Applications are
invited for positions in the areas of geometric analysis, geometry and topology,
algebra, analysis, applied mathematics,
and combinatorics. Required Qualifications: Ph.D. or an equivalent degree in
mathematics or a related area. A.B.D. candidates will be considered, but must have
Ph.D. by August 2011. Additional Qualifications Desired: Research excellence as
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well as a commitment to graduate and
undergraduate education. Special Requirements: As required by the VIGRE grant,
postdoctoral researchers must be U.S.
citizens, U.S. nationals, or U.S. permanent
residents. An offer of employment is contingent on a satisfactory pre-employment
background check. We will begin reviewing applications on January 18, 2011, and
will continue to review applications until
the positions are filled. Minorities and
women are strongly encouraged to apply.
Apply online and view a more detailed
ad at: http://www.lsusystemcareers.
lsu.edu. Position #000813 and #015716.
LSU system is an Equal Opportunity/Equal
Access Employer.
000088

MARYLAND
JOHNS HOPKINS UNIVERSITY
Department of Mathematics
Non-Tenure-Track J. J. Sylvester
Assistant Professor
Subject to availability of resources and
administrative approval, the Department
of Mathematics solicits applications for
non-tenure-track assistant professor positions beginning fall 2011.
The J. J. Sylvester Assistant Professorship is a three-year position offered to
recent Ph.D.s with outstanding research
potential. Candidates in all areas of pure
mathematics, including analysis, mathematical physics, geometric analysis,
complex and algebraic geometry, number
theory, and topology are encouraged to
apply. The teaching load is three courses
per academic year.
To submit your applications go to
www.mathjobs.org/jobs/jhu. Applicants are strongly advised to submit
their other materials electronically at
this site.
If you do not have computer access,
you may mail your application directly to:
Appointments Committee, Department of
Mathematics, Johns Hopkins University,
404 Krieger Hall, Baltimore, MD 21218.
Application should include a vita, at least
four letters of recommendation of which
one specifically comments on teaching,
and a description of current and planned
research. Write to: cpoole@jhu.edu for
questions concerning these positions. Applications received by November 15, 2010,
will be given priority. The Johns Hopkins
University is an Affirmative Action/Equal
Opportunity Employer. Minorities and
women candidates are encouraged to
apply.
000089
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MASSACHUSETTS
BOSTON COLLEGE
Department of Mathematics
Tenure-Track Positions
The Department of Mathematics at Boston
College invites applications for four tenuretrack positions at the level of assistant
professor beginning in September 2011,
two in Number Theory or related areas,
including Algebraic Geometry and Representation Theory; and two in Geometry/
Topology or related areas. In exceptional
cases, a higher-level appointment may be
considered. The teaching load for each position is three semester courses per year.
Requirements include a Ph.D. or equivalent in mathematics awarded in 2009 or
earlier, a record of very strong research
combined with outstanding research potential, and demonstrated excellence in
teaching mathematics.
A completed application should contain
a cover letter, a description of research
plans, a statement of teaching philosophy,
curriculum vitae, and at least four letters
of recommendation. One or more of the
letters of recommendation should directly
comment on the candidate’s teaching
credentials.
Applications completed no later than
November 1, 2010, will be assured our
fullest consideration. Please submit all
application materials through: http://
MathJobs.org.
Applicants may learn more about the
department, its faculty, and its programs,
and about Boston College at: http://
www.bc.edu/math. Electronic inquiries
concerning these positions may be directed to: math-search@bc.edu. Boston
College is an Affirmative Action/Equal
Opportunity Employer. Applications from
women, minorities, and individuals with
disabilities are encouraged.
000055

BOSTON COLLEGE
Department of Mathematics
Postdoctoral Position
The Department of Mathematics at Boston
College invites applications for a postdoctoral position beginning September
2011. This position is intended for a new
or recent Ph.D. with outstanding potential
in research and excellent teaching. This
is a 3-year Visiting Assistant Professor
position, and carries a 2-1 annual teaching
load. Research interests should lie within
Number Theory or Representation Theory
or related areas. Candidates should expect
to receive their Ph.D. prior to the start of
the position and have received the Ph.D.
no earlier than spring 2010.
Applications must include a cover letter,
description of research plans, curriculum
vitae, and four letters of recommendation,
with one addressing the candidate’s teaching qualifications. Applications received
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no later than January 1, 2011, will be
assured our fullest consideration. Please
submit all application materials through:
http://MathJobs.org.
Applicants may learn more about the
department, its faculty, and its programs
and about Boston College at http://www.
bc.edu/math. Email inquiries concerning
this position may be directed to: postdoc-search@bc.edu. Boston College is
an Affirmative Action/Equal Opportunity
Employer. Applications from women, minorities, and individuals with disabilities
are encouraged.
000056

MASSACHUSETTS INSTITUTE OF
TECHNOLOGY
Department of Mathematics
Positions for Faculty and Instructors
The Mathematics Department at MIT is
seeking to fill positions in Pure and Applied Mathematics and Statistics, at the
level of Simons Postdoctoral Fellow, Instructor, Assistant Professor, and higher,
beginning September 2011. Appointments
are based primarily on exceptional research qualifications. Appointees will be
expected to fulfill teaching duties and
to pursue their own research program.
A Ph.D. is required by the employment
start date.
For more information, and to apply,
please visit http://www.mathjobs.org.
To receive full consideration, please
submit applications by December 1, 2010.
Recommendations should be submitted through: http://mathjobs.org but
may also be sent as PDF attachments to:
email: hiring@math.mit.edu, or as paper
copies mailed to: Mathematics Search
Committee, Room 2-345, Department of
Mathematics, MIT, 77 Massachusetts Ave.,
Cambridge, MA 02139-4307.
Please do not mail or email duplicates
of items already submitted via http://
mathjobs.
MIT is an Equal Opportunity, Affirmative Action Employer.
000058

NEW HAMPSHIRE
DARTMOUTH COLLEGE
John Wesley Young Research
Instructorships
The John Wesley Young Instructorship
is a postdoctoral, two- to three-year appointment intended for promising Ph.D.
graduates with strong interests in both
research and teaching and whose research
interests overlap a department member’s.
Current research areas include numerical
analysis, complex systems, combinatorics, geometry, logic, non-commutative
geometry, number theory, operator algebras, probability, set theory and topology.
Instructors teach four ten-week courses
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distributed over three terms, though one
of these terms in residence may be free
of teaching. The assignments normally
include introductory, advanced undergraduate, and graduate courses. Instructors usually teach at least one course in
their own specialty. This appointment is
for 26 months with a monthly salary of
$4,833 and a possible 12 month renewal.
Salary includes two-month research stipend for Instructors in residence during
two of the three summer months. To
be eligible for a 2011-2014 Instructorship, candidate must be able to complete
all requirements for the Ph.D. degree
before September 2011. Applications
may be obtained at: http://www.math.
dartmouth.edu/activities/
recruiting/ or http://www.mathjobs.
org. Position ID:JWY # 2240. General inquiries can be directed to Annette Luce,
Department of Mathematics, Dartmouth
College, 6188 Kemeny Hall, Hanover,
New Hampshire 03755-3551. At least one
referee should comment on applicant’s
teaching ability; at least two referees
should write about applicant’s research
ability. Applications received by January
5, 2011, receive first consideration; applications will be accepted until position is
filled. Dartmouth College is committed to
diversity and strongly encourages applications from women and minorities. There
are 2 positions available to fill.
000073

NEW JERSEY
PRINCETON UNIVERSITY
School of Mathematics
Institute for Advanced Study
The School of Mathematics has a limited
number of memberships, some with financial support, for research in mathematics
and computer science at the Institute during the 2011-2012 academic year.
During the 2011-2012 academic year,
Professors Helmut Hofer of the Institute
and John Mather of Princeton University
will lead a program on symplectic dynamics. There will be weekly seminars and a
couple of workshops.
The mathematical theory of dynamical
systems provides tools to understand
the complex behavior of many important
physical systems. Of particular interest
are Hamiltonian systems. Since Poincaré’s
fundamental contributions, many mathematical tools have been developed to
understand such systems. Surprisingly
these developments led to the creation
of two seemingly unrelated mathematical
disciplines: the field of dynamical systems
and the field of symplectic geometry. In
view of the significant advances in both
fields, it seems timely to have a program
that aims at the development of the common core, which potentially should lead
to a new field with highly integrated
ideas from both disciplines. Of particular
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interest will be the study of dynamics of
area-preserving disk maps, the ramifications of new symplectic techniques in
three-dimensional hydrodynamics, as
well as questions about the utility of the
symplectic pseudoholomorphic curve
techniques in questions related to KAM
and Aubry-Mather theory.
Recently the School established the von
Neumann Fellowships, and up to six of
these fellowships will be available for the
2011-2012 year. To be eligible for a von
Neumann Fellowship, applicants should
be at least five, but no more than fifteen,
years following the receipt of their Ph.D.
The Veblen Research Instructorship is
a three-year position which the School of
Mathematics and the Department of Mathematics at Princeton University established in 1998. Three-year instructorships
will be offered each year to candidates in
pure and applied mathematics who have
received their Ph.D. within the last three
years. The first and third year of the
instructorship will be spent at Princeton
University and will carry regular teaching
responsibilities. The second year will be
spent at the Institute and dedicated to
independent research of the instructor’s
choice.
Application materials may be requested
from Applications, School of Mathematics, Institute for Advanced Study, Einstein Drive, Princeton, NJ 08540; email:
applications@math.ias.edu. After
June 1, 2010, applications may be made
online at: http://applications.ias.
edu/login.php. Application deadline is
December 1, 2010. You can also see our
listing on http://www.mathjobs.org.
The Institute for Advanced Study is
committed to diversity and strongly encourages applications from women and
minorities.
000035

NEW YORK
CLARKSON UNIVERSITY
Department of Mathematics
The Department of Mathematics, http://
www.clarkson.edu/math, invites applications for a tenure-track position as assistant or associate professor in statistics
starting in August 2011.
Responsibilities will include teaching
undergraduate and graduate level mathematics courses, and directing graduate
students. Minimum requirements are a
Ph.D. in statistics/mathematics by the
date of appointment, demonstrated excellence in both research potential and
teaching ability, and fluency in English. In
addition, the candidate should be able to
interact with other faculty in the department and the university.
Electronic applications may be sent to:
http://www.clarkson.edu. Completed
applications will be reviewed starting
immediately. Women and minorities are
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urged to apply. Clarkson University is an
AA/EOE Employer. (Pos. # 192).

WAKE FOREST UNIVERSITY
Department of Mathematics

000081

SIENA COLLEGE
Department of Mathematics
Assistant Professor of Mathematics
The Department of Mathematics of Siena
College invites applications for two
tenure-track positions in any area of mathematics beginning fall 2011. A successful
candidate should hold a Ph.D. in mathematics and must have a demonstrated
ability to maintain both an active research
program and the highest standards of excellence in teaching. All application materials, including three letters of reference,
should be submitted through http://
www.mathjobs.org, the AMS service. We
will begin reviewing completed applications on December 1, 2010. Siena College
is an Equal Opportunity Employer and
encourages applications from all qualified
candidates.
000092

NORTH CAROLINA
WAKE FOREST UNIVERSITY
Department of Mathematics
Applications are invited for one or more
Teacher Scholar Postdoctoral Fellow positions in mathematics beginning July 2011.
We seek highly qualified candidates who
have a commitment to excellence in both
teaching and research. Primary consideration will be given to candidates whose
research interests overlap with existing
faculty. A Ph.D. in mathematics or a related area is required. The department has
20 members and offers both a B.A. and a
B.S. in mathematics, with an optional concentration in statistics, a B.S. in interdisciplinary mathematics, and a B.S. in each of
mathematical business and mathematical
economics. The department has a graduate program offering an M.A. in mathematics. A complete application will include
a letter of application, curriculum vitae,
teaching statement, research statement,
graduate transcripts, and three letters of
recommendation. The letter of application should explain why the teaching and
research environment at Wake Forest is a
good fit for the candidate. Review of applications will begin on January 1, 2011,
and will continue until the positions are
filled. Applicants are encouraged to post
materials electronically at: http://www.
mathjobs.org. Hard copy can be sent to
Stephen Robinson, Wake Forest University, Department of Mathematics, P.O. Box
7388, Winston-Salem, NC 27109. (sbr@
wfu.edu; http://www.math.wfu.edu.)
AA/EO employer.
000071
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Applications are invited for one tenuretrack position in statistics at the assistant professor level beginning July 2011.
In exceptional cases applications at a
level higher than assistant professor may
be considered. We seek highly qualified
candidates who have a commitment to
excellence in both teaching and research.
A Ph.D. in statistics or a closely related
area is required. The department has
20 members and offers both a B.A. and
a B.S. in mathematics, with an optional
concentration in statistics, a B.S. in interdisciplinary mathematics, and a B.S. in
each of mathematical business and mathematical economics. The department has
a graduate program offering an M.A. in
mathematics. A complete application will
include a letter of application, curriculum
vitae, teaching statement, research statement, graduate transcripts, and three
letters of recommendation. The review
of applications will begin on December 1,
2010, and will continue until the position
is filled. Applicants are encouraged to
post materials electronically at: http://
www.mathjobs.org. Hard copy can be
sent to Stephen Robinson, Wake Forest
University, Department of Mathematics,
P.O. Box 7388, Winston-Salem, NC 27109.
(sbr@wfu.edu; http://www.math.wfu.
edu.) AA/EO Employer.
000072

OHIO
THE OHIO STATE UNIVERSITY
Department of Mathematics
Columbus, Ohio
Faculty, Mathematical Biology

Columbus, OH 43210;
email: search@mbi.osu.edu.
Review of applications begins October 15,
2010, and will continue until a suitable
candidate is hired.
To build a diverse workforce Ohio State
encourages applications from minorities,
veterans, women, and individuals with
disabilities. Flexible work options are
available. EEO/AA employer. Ohio State is
an NSF ADVANCE Institution.
000074

THE OHIO STATE UNIVERSITY
Department of Mathematics
Columbus, Ohio
Faculty, Algebraic Geometry or Analysis
The Department of Mathematics in the
College of Arts and Sciences at The Ohio
State University anticipates having a position available in algebraic geometry or
analysis, rank open, effective autumn
quarter 2011. Candidates are expected to
have a Ph.D. in mathematics (or related
areas) and to present evidence of excellence in teaching and research. Further
information about the department can
be found at: http://www.math.ohiostate.edu.
Applications should be submitted online at: http://www.mathjobs.org. If
you cannot apply online, please contact:
facultysearch@math.ohio-state.edu
or write to: Hiring Committee, Department
of Mathematics, The Ohio State University,
231 W. 18th Avenue, Columbus, OH
43210.
Applications will be considered on a
continuing basis, but the annual review
process begins November 15, 2010.
To build a diverse workforce, Ohio State
encourages applications from minorities,
veterans, women, and individuals with disabilities. Flexible work options available.
EEO/AA Employer.
000075

The Department of Mathematics invites
applications for a tenure-track position
in mathematical biology in the College of
Arts and Sciences. The search is open to
all areas in mathematical biology. The appointee will be part of a growing faculty in
the area of mathematical biology at Ohio
State with opportunity to participate in
the NSF-funded Mathematical Biosciences
Institute. A Ph.D. in an area such as mathematical sciences, biomathematics, biology, chemistry, computer science, physics,
and engineering is required.
Applicants should submit their curriculum vita, statement of research and
teaching interests, and three references
online to: http://www.mathjobs.org.
Questions concerning this position can
be directed to:
Chair of the Mathematics Biology
Search Committee
Mathematical Biosciences Institute
1735 Neil Avenue
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THE OHIO STATE UNIVERSITY
Department of Mathematics
Columbus, Ohio
Faculty, Combinatorics
The Department of Mathematics in the
College of Arts and Sciences at The Ohio
State University anticipates having a position available in combinatorics, rank
open, effective autumn quarter 2011.
Candidates are expected to have a Ph.D.
in mathematics (or related areas) and to
present evidence of excellence in teaching
and research. Further information about
the department can be found at: http://
www.math.ohio-state.edu.
Applications should be submitted online at: http://www.mathjobs.org. If
you cannot apply online, please contact:
facultysearch@math.ohio-state.edu
or write to: Hiring Committee, Department
of Mathematics, The Ohio State University,
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231 W. 18th Avenue, Columbus, OH
43210.
Applications will be considered on a
continuing basis, but the annual review
process begins November 15, 2010.
To build a diverse workforce, Ohio State
encourages applications from minorities,
veterans, women, and individuals with disabilities. Flexible work options available.
EEO/AA Employer.
000076

THE OHIO STATE UNIVERSITY
Department of Mathematics
Columbus, Ohio
Faculty, Applied Probability/Financial
Mathematics
The Department of Mathematics in the
College of Arts and Sciences at The Ohio
State University anticipates having a position available in applied probability/
financial mathematics, rank open, effective autumn quarter 2011. Candidates are
expected to have a Ph.D. in mathematics
(or related areas) and to present evidence
of excellence in teaching and research.
Further information about the department can be found at: http://www.math.
ohio-state.edu.
Applications should be submitted online at: http://www.mathjobs.org. If
you cannot apply online, please contact:
facultysearch@math.ohio-state.edu
or write to: Hiring Committee, Department
of Mathematics, The Ohio State University,
231 W. 18th Avenue, Columbus, OH
43210.

to this program. Responsibilities will
include involvement with undergraduate mathematics courses and with both
undergraduate and graduate courses in
mathematics education. Preference will
be given to those whose research interests are compatible with those of existing
faculty.
Salary and benefits are competitive. For
full consideration, applicants should send
a completed AMS cover sheet, curriculum
vitae, a description of current and planned
research, and have three letters of recommendation (at least one of which must address the applicant’s teaching experience
and proficiency) sent to:
Search Committee
Department of Mathematics
The University of Oklahoma
601 Elm, PHSC 423
Norman, OK 73019-0315;
Phone: 405-325-6711;
FAX: 405-325-7484;
email: search@math.ou.edu
Applications may also be submitted online
through: http://mathjobs.org.
Screening of applications will begin on
November 15, 2010, and will continue
until the position is filled.
The University of Oklahoma is an
Equal Opportunity/Affirmative Action
Employer. Women and Minorities are encouraged to apply.
000087

UNIVERSITY OF TULSA
Mathematical Sciences
Tenure-Track Assistant Professor

000077

OKLAHOMA
THE UNIVERSITY OF OKLAHOMA
Department of Mathematics
Applications are invited for one or more
full-time, tenure-track positions in mathematics education beginning August 16,
2011. The initial appointment is expected
to be at the assistant professor level, but
an appointment at the associate professor
level may be possible for an exceptional
candidate with qualifications and experience appropriate to that rank. Normal
duties consist of teaching two courses
per semester; conducting research; and
rendering service to the department, university, and profession at a level appropriate to the faculty member’s experience.
The position requires an earned doctorate in mathematics or in education with
a mathematics specialization. A strong
background in mathematics beyond the
Master’s level is also required.
The Mathematics Department at the
University of Oklahoma offers a Doctoral Degree in Research in Undergraduate Mathematics Education. Candidates
should be capable of directing doctoral
students and contributing leadership
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The University of Tulsa invites applications for a tenure-track position at the
rank of assistant professor in the Department of Mathematical Sciences beginning
fall 2011. Requirements include a Ph.D.
in mathematical sciences, a commitment
to teaching excellence at undergraduate
and graduate levels and potential for productive research in applied mathematics.
Preference will be given to candidates with
research in applied analysis.
The Department of Mathematical Sciences offers the B.S. and M.S. in mathematics and applied mathematics. Current
faculty research areas include applied
analysis, numerical methods, mathematical physics, and mathematical statistics.
The University of Tulsa is a privately
endowed university ranked in the top 100
doctoral universities by U.S. News and
World Report. See more details at: http://
www.utulsa.edu.
Review of applications will begin immediately and will continue until the
position is filled.
The University of Tulsa is an Affirmative
Action/Equal Opportunity Employer and
strongly encourages applications from
candidates who will enhance the diversity
of our faculty.
Applicants should submit a CV, a letter of
interest, three letters of recommendation
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and a statement addressing teaching
philosophy and research interests to: William Coberly, Department of Mathematical
Sciences, The University of Tulsa, 800 S.
Tucker Drive, Tulsa, OK 74104, phone:
(918) 631-2228. Email submission is preferred: coberly@utulsa.edu.
000084

PENNSYLVANIA
UNIVERSITY OF PITTSBURGH
Department of Mathematics
Applied Analysis
The Mathematics Department of the University of Pittsburgh invites applications
for a tenure-track position in the general
area of applied analysis to begin in the fall
term 2011, pending budgetary approval.
The appointment is at the assistant or
associate professor level, depending on
the credentials of the applicant. A Ph.D.
in mathematical sciences or a closely
related discipline is required. We seek
excellence in teaching and research so applicants should demonstrate substantial
research accomplishment and dedication
to teaching. Submit a vita, three letters of
recommendation, a research statement
and evidence of teaching accomplishments electronically through http://
www.mathjobs.org. If the candidate is
unable to submit electronically, materials may be sent to: Search Committee in
Applied Analysis, Department of Mathematics, University of Pittsburgh, Pittsburgh, PA 15260. Review of completed
files will begin on November 15, 2010,
and continue until the position is filled.
The University of Pittsburgh is an Affirmative Action, Equal Opportunity Employer.
Women and members of minority groups
underrepresented in academia are especially encouraged to apply.
000068

UNIVERSITY OF PITTSBURGH
Department of Mathematics
Differential Geometry
The Mathematics Department of the University of Pittsburgh invites applications
for a tenure-track position in differential
geometry to begin in the fall term 2011,
pending budgetary approval. The appointment is at the assistant professor level. A
Ph.D. in mathematical sciences or a closely
related discipline is required. We seek
excellence in teaching and research so applicants should demonstrate substantial
research accomplishment and dedication
to teaching. Submit a vita, three letters of
recommendation, a research statement
and evidence of teaching accomplishments electronically through: http://
www.mathjobs.org. If the candidate is
unable to submit electronically, materials may be sent to: Search Committee
in Differential Geometry, Department of
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Mathematics, University of Pittsburgh,
Pittsburgh, PA 15260. Review of completed files will begin on November 15,
2010, and continue until the position is
filled. The University of Pittsburgh is an
Affirmative Action, Equal Opportunity
Employer. Women and members of minority groups underrepresented in academia
are especially encouraged to apply.
000068

may be sent to: Search Committee in Stochastic PDEs, Department of Mathematics, University of Pittsburgh, Pittsburgh,
PA 15260. Review of completed files
will begin on November 15, 2010, and
continue until the position is filled. The
University of Pittsburgh is an Affirmative Action, Equal Opportunity Employer.
Women and members of minority groups
underrepresented in academia are especially encouraged to apply.
000070

UNIVERSITY OF PITTSBURGH
Department of Mathematics
Non-Tenure-Stream Positions in
Mathematics
The Mathematics Department of the University of Pittsburgh invites applications
for a non-tenure-stream position to begin
in the fall term 2011, pending budgetary
approval. A Ph.D. in mathematical sciences or a closely related discipline is
preferred and at least a Masters’ degree is
required. The appointment is at the assistant instructor level or above, depending
on the credentials of the applicant. We
seek excellence in teaching. Send a vita,
three letters of recommendation, and a
teaching portfolio including a statement
of teaching philosophy, sample course
syllabi and assignments, and evaluations of teaching by students or supervisors, electronically through: http://
www.mathjobs.org. If the candidate is
unable to submit electronically, materials
may be sent to: NTS Search Committee,
Department of Mathematics, University of
Pittsburgh, Pittsburgh, PA 15260. Review
of completed files will begin on December
15, 2010, and continue until the position
is filled. The University of Pittsburgh is
an Affirmative Action, Equal Opportunity
Employer. Women and members of minority groups underrepresented in academia
are especially encouraged to apply.
000069

UNIVERSITY OF PITTSBURGH
Department of Mathematics
Probability and Stochastic PDEs
The Mathematics Department of the University of Pittsburgh invites applications
for a tenure-track position in probability
and stochastic PDEs to begin in the fall
term 2011, pending budgetary approval.
Interest in mathematical finance is a plus.
The appointment is at the assistant or
associate professor level, depending on
the credentials of the applicant. A Ph.D.
in mathematical sciences or a closely
related discipline is required. We seek
excellence in teaching and research so applicants should demonstrate substantial
research accomplishment and dedication
to teaching. Submit a vita, three letters of
recommendation, a research statement
and evidence of teaching accomplishments electronically through: http://
www.mathjobs.org. If the candidate is
unable to submit electronically, materials
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TENNESSEE
VANDERBILT UNIVERSITY
Department of Mathematics
Nashville, Tennessee
Tenured Faculty Position
The Department of Mathematics at Vanderbilt University invites applications for
a position at the tenured level beginning
fall 2011. Exceptional candidates from
any area of pure or applied mathematics
are encouraged to apply, but priority will
be given to applicants in the research
areas of the department or number theory
and algebraic geometry. The department
especially encourages applications from
women and minorities.
We are looking for individuals with an
outstanding record in research and demonstrated excellence in teaching. Salaries are
competitive and are based on credentials.
Qualified candidates should submit
their application materials electronically through the AMS website:
MathJobs.org via the URL http://www.
mathjobs.org/jobs|. Alternatively, application materials may be sent to:
Faculty Hiring Committee
Vanderbilt University
Department of Mathematics
1326 Stevenson Center
Nashville, TN 37240
These materials should include a letter
of application, a curriculum vitae, a publication list, a description of current and
planned research, at least four letters
of recommendation, and the AMS Cover
Sheet. One of the letters must discuss the
applicant’s teaching qualifications.
Reference letter writers should be asked
to submit their letters online through
MathJobs.org. In addition to the letters,
applicants should also include five names
of suggested reviewers. Evaluation of the
applications will commence on December
1, 2010, and continue until the position
is filled.
For information about the Department
of Mathematics at Vanderbilt University
please consult the Web at: http://www.
math.vanderbilt.edu/.
Vanderbilt is an Equal Employment Opportunity/Affirmative Action Employer.
000078
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VANDERBILT UNIVERSITY
Department of Mathematics
Nashville, Tennessee
Non-Tenure-Track Assistant Professor
Positions
We invite applications for several visiting
and non-tenure-track assistant professor
positions in the research areas of the
Mathematics Department beginning fall
2011. These positions will have variable
terms and teaching loads. We anticipate
several non-tenure-track assistant professorships which will be three-year appointments with a 2-2 teaching load.
We are looking for individuals with outstanding research potential and a strong
commitment to excellence in teaching.
Preference will be given to recent doctorates. Submit your application and supporting materials electronically through
the AMS website: Mathjobs.org via the
URL http://www.mathjobs.org/jobs.
Alternatively, application materials may
be sent to:
NTT Appointments Committee
Vanderbilt University
Department of Mathematics
1326 Stevenson Center
Nashville, TN 37240
These materials should include a letter of
application, a curriculum vitae, a publication list, a research statement, a teaching
statement, four letters of recommendation, and the AMS Cover Sheet. One of
the letters must discuss the applicant’s
teaching qualifications. Reference letter
writers should be asked to submit their
letters electronically through the AMS
website MathJobs.org. Evaluation of the
applications will commence on December
1, 2010, and continue until the positions
are filled.
For information about the Department
of Mathematics at Vanderbilt University
please consult the web at: http://www.
math.vanderbilt.edu/.
Vanderbilt is an Equal Employment Opportunity/Affirmative Action Employer.
Women and minorities are especially
invited to apply.
000079

VANDERBILT UNIVERSITY
Department of Mathematics
Nashville, Tennessee
Senior Lecturer Position
We invite applications for one senior lecturer position beginning fall 2011. This
position will carry a teaching load of 3
courses per semester. Typically, a senior
lecturer will teach precalculus or calculus
courses.
We are looking for individuals with
a Ph.D. in mathematics who have an
outstanding record in teaching calculus
and a strong commitment to excellence
in teaching. Candidates should also present evidence of good organizational and administrative skills. Submit your application
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and supporting materials electronically
through the AMS website: MathJobs.org
via the URL http://www.mathjobs.org/
jobs. Alternatively, application materials
may be sent to:
SL Appointment Committee
Vanderbilt University
Department of Mathematics
1326 Stevenson Center
Nashville, TN 37240
These materials should include a letter of application, a curriculum vitae, a
teaching statement, a teaching portfolio,
four letters of recommendation, and the
AMS Cover Sheet. The teaching portfolio should illustrate previous teaching
experience. It could for instance include
course materials written by the applicant.
Reference letter writers should be asked
to submit their letters online through:
MathJobs.org.
Evaluation of the applications will commence on December 1, 2010, and continue
until the position is filled. For information
about the Department of Mathematics at
Vanderbilt University please consult the
web at: http://www.math.vanderbilt.
edu/.
Vanderbilt is an Equal Employment Opportunity/Affirmative Action Employer.
Women and minorities are especially
invited to apply.
000080

TEXAS
TEXAS A&M UNIVERSITY
The Department of Mathematics
The Department of Mathematics anticipates up to six openings for postdoctoral
positions at the level of visiting assistant
professor, subject to budgetary approval.
Our visiting assistant professor positions
are three-year appointments and carry a
three-course-per-year teaching load. They
are intended for those who have recently
received their Ph.D.s and preference will
be given to mathematicians whose research interests are close to those of
our regular faculty members. We also
anticipate up to six short-term (semester
or year-long) visiting positions at various
ranks, depending on budget. A complete
dossier should be received by December
15, 2010. Early applications are encouraged since the department will start the
review process in October 2010. Applicants should send the completed “AMS
Application Cover Sheet”, a vita, a summary statement of research and teaching
experience, and arrange to have letters of
recommendation sent to: Faculty Hiring,
Department of Mathematics, Texas A&M
University, 3368 TAMU, College Station,
Texas 77843-3368. Further information
can be obtained from: http://www.math.
tamu.edu/hiring.
Texas A&M University is an Equal Opportunity Employer. The university is dedicated to the goal of building a culturally
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diverse and pluralistic faculty and staff
committed to teaching and working in a
multicultural environment, and strongly
encourages applications from women,
minorities, individuals with disabilities,
and veterans. The university is responsive
to the needs of dual career couples.
000034

applications, including recommendations,
are received by December 15, 2010.
The University of Washington is building
a culturally diverse faculty and strongly
encourages applications from female and
minority candidates. The University is an
Equal Opportunity/Affirmative Action
Employer.
000043

UTAH

CANADA

UNIVERSITY OF UTAH
Department of Mathematics
The Department of Mathematics at the
University of Utah invites applications for
the following positions:
Full-time tenure-track or tenured appointments at the level of assistant, associate, or full professor in all areas of
mathematics and statistics.
Three-year Scott, Wylie, and Burgess
Assistant Professorships.
Please see our website at: http://
www.math.utah.edu/positions for information regarding available positions,
application requirements, and deadlines.
Applications must be completed through
the website: http://www.mathjobs.org.
The University of Utah is an Equal Opportunity, Affirmative Action Employer
and encourages applications from women
and minorities, and provides reasonable
accommodation to the known disabilities
of applicants and employees.
The University of Utah values candidates
who have experience working in settings
with students from diverse backgrounds
and possess a strong commitment to
improving access to higher education for
historically underrepresented students.
000057

WASHINGTON
UNIVERSITY OF WASHINGTON
Department of Mathematics
Applications are invited for a non-tenuretrack acting assistant professor position.
The appointment is for a period of up to
three years to begin in September 2011.
Applicants are required to have a Ph.D.
by the starting date, and to be highly
qualified for undergraduate and graduate
teaching and independent research.
Applications should include the American Mathematical Society’s Cover Sheet
for Academic Employment, a curriculum
vitae, statements of research and teaching interests, and three letters of recommendation. We prefer applications and
supporting materials to be submitted electronically via: http://www.mathjobs.
org. Application materials may also be
mailed to: Appointments Committee Chair
(AAP position), Department of Mathematics, Box 354350, University of Washington,
Seattle, WA 98195-4350. Priority will
be given to applicants whose complete
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YORK UNIVERSITY
Applied Mathematical Biology
Department of Mathematics and
Statistics
Faculty of Science and Engineering
Applications are invited for one tenuretrack appointment at the assistant professor level in the Department of Mathematics and Statistics, Faculty of Science and
Engineering, to commence July 1, 2011.
Applicants in all areas of Mathematical
and Computational Biology and Ecology
will be considered, including Non-linear
Dynamics of Disease Mechanism, Biological Invasion, Population Dynamics, Epidemiological and Ecological Modeling, BioInformatics and Health Informatics, Protein,
Cellular and Physiological Modeling and
Stochastic Biological Modeling.
The successful candidate must have a
Ph.D. in mathematics or a related field
and a proven record of independent and
collaborative interdisciplinary research.
The successful candidate must have a
potential for research excellence and
demonstrated excellence or promise of
excellence in teaching. Superior teaching
will be an asset. Preference will be given
to candidates who can strengthen existing
areas of present and ongoing research activity in the department and in biological
and life sciences across the university. The
successful candidate should be suitable
for prompt appointment to the Faculty of
Graduate Studies. All positions at York are
subject to budgetary approval.
Applications must be received by December 15, 2010. Applicants should send
a curriculum vitae, an outline of their
research plan and a description of teaching interests, and arrange for three letters
of recommendation (one of which should
address teaching) to be sent directly to:
Applied Mathematics Search Committee
Department of Mathematics and
Statistics
N520 Ross, York University
4700 Keele Street
Toronto, Ontario
M3J 1P3 Canada;
email: applmath@mathstat.yorku.
ca;
http://www.math.yorku.ca/
Hiring.
York University is an Affirmative Action
Employer. The Affirmative Action Program can be found on York’s website at:
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http://www.yorku.ca/acadjobs or a
copy can be obtained by calling the affirmative action office at 416-736-5713.
All qualified candidates are encouraged
to apply; however, Canadian citizens and
permanent residents will be given priority.
000083

DENMARK
AARHUS UNIVERSITY
Centre for Quantum Geometry of
Moduli Spaces (QGM)
Denmark

Random Walk and
the Heat Equation
Gregory F. Lawler,
University of Chicago, IL
The heat equation can be derived
by averaging over a very large
number of particles. Traditionally,
the resulting PDE is studied as a
deterministic equation, an approach
that has brought many significant
results and a deep understanding
of the equation and its solutions.
By studying the heat equation by
considering the individual random
particles, however, one gains further
intuition into the problem. While
this is now standard for many
researchers, this approach is generally
not presented at the undergraduate
level. In this book, Lawler introduces
the heat equation and the closely
related notion of harmonic functions
from a probabilistic perspective.
The idea of this book is to merge
probabilistic and deterministic
approaches to heat flow. It is also
intended as a bridge from undergraduate analysis to graduate and
research perspectives. The book is
suitable for advanced undergraduates, particularly those considering
graduate work in mathematics or
related areas.
Student Mathematical Library, Volume 55; 2010;
156 pages; Softcover; ISBN: 978-0-8218-4829-6; List
US$29; AMS members US$23.20; Order code STML/55

For many more
publications of interest,
visit the AMS Bookstore

www.ams.org/bookstore
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Applications are invited for 3 two-year
postdoctoral positions starting August
2011 with an opportunity to spend half a
year at one of the following QGM-partner
institutions; UC Berkeley, Oxford University, or IHÉS, Paris. Qualified candidates
will have a strong background in mathematics. A Ph.D. degree in mathematics or
mathematical physics is required.
QGM focuses on the ramifications of
quantizations of moduli spaces of various
structures, in particular on two-dimensional surfaces and their applications
to the study of mapping class groups.
It is a collaborative project involving
representation theory, algebraic topology,
algebraic geometry, quantum algebra,
quantum topology of three manifolds,
Riemann surface theory and Teichmüller
theory, gauge theory and Berezin-Toeplitz
quantization together with mathematical
aspects of Quantum Field Theory and
String Theory.
We are seeking an outstanding young
scholar with excellent research potential
within this field.
See: http://www.qgm.au.dk.
The positions are made possible by a
grant from the Danish National Research
Foundation.
Interested candidates should apply
online at: http://science.au.dk/en/
positions-and Fellowships/.
Application deadline is December 10,
2010
000091

SINGAPORE

expertise cover major areas of contemporary mathematical research.
We seek promising scholars and established mathematicians with outstanding
track records in any field of pure and applied mathematics. The department offers
internationally competitive salaries with
start-up grants for research. The teaching load is particularly light for young
scholars, in an environment conducive
to research with ample opportunities for
career development.
The department is particularly interested in, but not restricted to, considering applicants specializing in any of the
following areas:
• Analysis, Probability, and Ergodic
Theory.
• Computational Science, including but
not restricted to, Computational Biology,
Medical Imaging, Computational Materials
Science and Nanoscience.
• Financial Mathematics.
Application materials should be sent to
Search Committee via email (as PDF files)
to: search@math.nus.edu.sg.
Please include the following supporting
documentation in the application:
1. an American Mathematical Society
Standard Cover Sheet;
2. a detailed CV including publications list;
3. a statement (max. of 3 pages) of research accomplishments and plan;
4. a statement (max. of 2 pages) of teaching philosophy and methodology. Please
attach evaluation on teaching from faculty
members or students of your current institution, where applicable;
5. at least three letters of recommendation
including one which indicates the candidate’s effectiveness and commitment in
teaching. Please ask your referees to send
their letters directly to: search@math.
nus.edu.sg.
Enquiries may also be sent to this email
address.
Review process will begin on October
15, 2010, and will continue until positions
are filled.
For further information about the
department, please visit: http://www.
math.nus.edu.sg.
000065

NATIONAL UNIVERSITY OF SINGAPORE
(NUS)
Department of Mathematics
The Department of Mathematics at the
National University of Singapore (NUS)
invites applications for tenured, tenuretrack and visiting positions at all levels,
beginning in August 2011.
NUS is a research-intensive university
that provides quality undergraduate and
graduate education. The Department of
Mathematics, which is one of the largest in the university, has about 70 faculty members and teaching staff whose
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2011 von Neumann
Symposium
Multimodel and
Multialgorithm
Coupling for Multiscale
Problems
July 4–7, 2011
Snowbird, Utah, USA
This 2011 von Neumann Symposium on Multimodel and
Multialgorithm Coupling for Multiscale Problems is organized by John B. Bell (chair), Lawrence Berkeley National
Laboratory; Alejandro L. Garcia, San Jose State University;
and Francis Alexander, Los Alamos National Laboratory,
and will take place at Snowbird Resort, Snowbird, Utah,
July 4–7, 2011.
The topic was selected by the AMS von Neumann Symposium Committee, whose members at the time were
Ronald A. DeVore, Texas A&M University; James A. Sethian,
University of California, Berkeley; and Joel H. Spencer, New
York University-Courant Institute.
This symposium is supported with a fund established
by Dr. and Mrs. Carrol V. Newsom in honor of the memory
of John von Neumann.
Background. Many important applications in both science and technology are characterized by having interactions among various phenomena or components with
dissimilar structures and occurring over a broad range of
length and time scales. These classes of problems require
innovative approaches targeted at spanning a large range
of scales and, in this regard, multimodel and multialgorithm methods have emerged as promising new directions.
A defining characteristic of these approaches is that rather
than using a single formulation for a problem, they utilize
multiple models and algorithms, each appropriate to a particular scale. Multimodel and multialgorithm methods are
powerful tools; however the mathematical and numerical
analysis required for successfully combining models or
coupling algorithms can be as complicated as the analysis
of the individual models and algorithms themselves. By
their nature, multiscale problems are highly interdisciplinary so multimodel and multialgorithm methods have
recently started arising in a variety of contexts and disciplines. The goal of the symposium is to enable applied
mathematicians and scientists from a variety of application areas to discuss current practices and future research
directions in the development of hybrid methodologies for
NOVEMBER 2010
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multiscale phenomena. In addition, by bringing together
the mathematics community with applications specialists, we hope to identify some of the key mathematical
ideas that transcend particular applications. Overall, the
symposium should serve as a focal point for assessing the
state of the art and articulating important future research
directions.
The symposium will be organized around eight plenary
talks given by Aleksandar Donev, Courant Institute, New
York University; Nicolas Hadjiconstantinou, Massachusetts Institute of Technology; George Karniadakis, Brown
University; Rupert Klein, Freie Universität, Berlin; Petros
Koumoutsakos, ETH Zurich; Tinsley Oden, The University
of Texas at Austin; George Oster, University of California,
Berkeley; and one other to be announced. There will also
be a series of shorter presentations.
The participation of women, underrepresented minorities, junior scientists (advanced graduate students and recent Ph.D.s), as well as industry and national laboratory
representatives are especially encouraged. To apply for
an invitation to participate and to request limited support
funds, please go to www.mathprograms.org and click on
“as a program applicant”. If you do not have a standing
account, you must create one by filling in your email address, creating a password, clicking the button “this is my
first login, please create an account for me”, then clicking
the “login” button. A login token will be sent almost immediately to the email address you provided. Return to
www.mathprograms.org within 24 hours and click on the
applicant login link to continue. After logging in, fill in the
cover sheet and submit it; please ignore any instructions
regarding reference letters. Click on “View Programs”, then
on “apply” for the von Neumann Symposium. Follow the
directions from there. If you have questions using this
program, please contact the AMS at meet@ams.org. The
deadline for applications is February 1, 2011.
Participation in this program is limited. All requests will
be reviewed and considered by the organizing committee.
Letters of invitation with specific offers of support (if
applicable) will be emailed in late February, along with a
brochure of information, the program information known
to date, and information on travel and accommodations
at Snowbird. All individuals who apply will be notified
of the decision as to acceptance or declination before
March 1, 2011.
Please note that those attending the symposium should
plan to arrive on arrive on Sunday, July 3, and depart
on Friday, July 8; lectures will be held Monday through
Thursday.
OF THE

AMS

1369

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.

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 Sessions: Expired
For abstracts: Expired
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, Polynomial dynamics: Critical points and moduli.
Jordan Ellenberg, University of Wisconsin, Geometric
analytic number theory.
David Fisher, Indiana University, Coarse geometry of
solvable groups.
Jared Wunsch, Northwestern University, Geometry and
analysis of diffracted waves.
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Special Sessions
Algebraic Group Actions on Affine Varieties, Harm
Derksen, University of Michigan, and Gene Freudenburg,
University of Western Michigan.
Algebraic and Topological Combinatorics, John
Shareshian, Washington University, and Bridget Tenner,
DePaul University.
Applications of Stochastic Processes in Cell Biology, Peter
Thomas, Case Western University.
Arithmetic, Groups and Geometry, Jordan Ellenberg,
University of Wisconsin, and Michael Larsen, Indiana
University.
Commutative Algebra and Its Interactions with Algebraic Geometry, Claudia Polini, University of Notre Dame,
Alberto Corso, University of Kentucky, and Bernd Ulrich,
Purdue University.
Complex Analysis and Dynamical Systems, Laura DeMarco, University of Illinois at Chicago, and Jeffrey Diller,
University of Notre Dame.
Computability and Its Applications, Peter Cholak, Peter
Gerdes, and Karen Lange, University of Notre Dame.
Computation, Analysis, Modeling in PDE and their Applications, Bei Hu and Yongtao Zhang, University of Notre
Dame.
Computational Electromagnetics and Acoustics, David
Peter Nicholls, University of Illinois at Chicago.
Differential Geometry and its Applications, Jianguo Cao
and Brian Smyth, University of Notre Dame.
Geometry and Lie Theory, John Caine and Samuel
Evens, University of Notre Dame.
Graphs and Hypergraphs, David Galvin, University
of Notre Dame, and Hemanshu Kaul, Illinois Institute of
Technology.
Groups, Representations, and Characters, James P.
Cossey, University of Akron, and Mark Lewis, Kent State
University.
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Hilbert Functions in Commutative Algebra and Algebraic Combinatorics, Fabrizio Zanello, Michigan Technological University, Juan Migliore, University of Notre
Dame, and Uwe Nagel, University of Kentucky.
Interdisciplinary Session on Deterministic and Stochastic
Partial Differential Equations, Nathan Glatt-Holtz, Indiana University, and Vlad Vicol, University of Southern
California.
Mathematical Modeling and Computation with Applications in Biology, Mark Alber and Zhiliang Xu, University
of Notre Dame.
Nonlinear Evolution Equations, Alex Himonas and Gerard Misiolek, University of Notre Dame.
Number Theory and Physics, 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, 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 Algebras, 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, David Fisher, Indiana University, and Ralf
Spatzier, University of Michigan.
Singularities in Algebraic Geometry, Nero Budur, University of Notre Dame, and Lawrence Ein, University of
Illinois at Chicago.
The Geometry of Submanifolds, Yun Myung Oh, Andrews University, Mihaela Vajiac, Chapman University,
and Ivko Dimitric, Pennsylvania State University.
Topology, Geometry and Physics, Ralph Kaufmann,
Purdue University, and Stephan Stolz, University of Notre
Dame.
Undergraduate Mathematics Education: A Vision for
the 21st Century, Steven Broad, St. Mary’s College, 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
NOVEMBER 2010
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Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: Expired
For abstracts: Expired
The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.

Invited Addresses
Matthew H. Baker, Georgia Institute of Technology,
Preperiodic points and unlikely intersections.
Michael J. Field, University of Houston, Symmetry,
structure, and stochastic fluctuations associated to some
models of neural dynamics.
Sharon R. Lubkin, North Carolina State University,
Model perspectives on self-organizing tissues.
Stefan Richter, University of Tennessee, Knoxville,
Boundary behavior and invariant subspaces in spaces of
analytic functions.

Special Sessions
Applications of Non-Archimedean Geometry, Matthew
H. Baker, Georgia Institute of Technology, and Xinyi Yuan,
Harvard University.
Codes and Designs, James A. Davis, University of Richmond, and Qing Xiang, University of Delaware.
Computational and Applied Mathematics, Ludwig
Kohaupt, Beuth University, and Mohammad Siddique,
Fayetteville State University.
Convexity and Combinatorics, Valeriu Soltan and James
F. Lawrence, George Mason University.
Differential Equations and Applications to Physics and
Biology, Junping Shi, College of William and Mary, and
Zhifu Xie, Virginia State University.
Geometry of Banach Spaces and Connections with
Other Areas, Frank Sanacory, College at Old Westbury,
and Kevin Beanland, Virginia Commonwealth University.
History of Mathematics: A Transnational Discourse,
Della Fenster, University of Richmond, and Frédéric
Brechenmacher, University of Lille-North of FranceUniversité d’Artois.
Kac-Moody Algebras, Vertex (Operator) Algebras, and
Applications, William J. Cook, Appalachian State University, and Kailash C. Misra, North Carolina State University.
Mathematical Models in Biology and Medicine, Lester
Caudill, University of Richmond.
Mathematics and the Arts, Michael J. Field, University
of Houston, Gary R. Greenfield, University of Richmond,
and Reza Sarhangi, Towson University.
Minimum Rank Problems, Lon H. Mitchell, Virginia
Commonwealth University, and Sivaram K. Narayan,
Central Michigan University.
Numerical Methods for Solving Partial Differential Equations in Practice, Kathryn Trapp, University of Richmond,
and Katie Gurski, Howard University.
Operator Theory, Stefan Richter, University of Tennessee, and William T. Ross, University of Richmond.
OF THE
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Statistical Properties of Dynamical Systems, Michael J.
Field and Matthew J. Nicol, University of Houston.
Topics in Graph Theory, Daniel W. Cranston, 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.
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 Sessions: To be announced
For abstracts: Expired
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-cohomological 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 orderable groups.
Rodolfo Rodriguez, Universidad de Concepcion, Numerical solution of time-domain electromagnetic problems
arising from some metallurgical processes.
Gunther Uhlmann, University of Washington, Insideout: 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
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University, Fernando Córdova, Universidad Católica de
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, Universidad 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 Illinois 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, Pontificia Universidad Católica de Chile.
Representation Theory, Jorge Soto Andrade, Universidad 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.

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
Mathematical Association of America, annual meetings of
the Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: 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
OF THE

AMS

VOLUME 57, NUMBER 10

Meetings & Conferences
Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: Expired
For abstracts: Expired

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: Volume 32, Issue 2

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: 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 announced.
Jeremy T. Tyson, University of Illinois at UrbanaChampaign, 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.
Algebraic Geometry (Code: SS 18A), Jing Zhang, State
University of New York at Albany, Roya Beheshti Zavareh,
Washington University in St Louis, and Qi Zhang, University of Missouri at Columbia.
Algebraic and Geometric Combinatorics (Code: SS 13A),
Drew Armstrong, University of Miami, and Benjamin
Braun, University of Kentucky.
Applied Combinatorics (Code: SS 2A), Hua Wang,
Georgia Southern University, Miklos Bona, University of
Florida, and Laszlo Szekely, University of South Carolina.
Categorical Topology (Code: SS 9A), Frederic Mynard,
Georgia Southern University, and Gavin Seal, EPFL,
NOVEMBER 2010
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Lausanne.
Control Systems and Signal Processing (Code: SS 14A),
Zhiqiang Gao, Cleveland State University, Frank Goforth,
Georgia Southern University, Thomas Yang, Embry-Riddle
Aeronautical University, and Yan Wu, Georgia Southern
University.
Dynamic Equations on Time Scales with Applications
(Code: SS 17A), Billur Kaymakcalan, Georgia Southern
University, and Bonita Lawrence, Marshall University.
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), Xiangdong Xie,
Georgia Southern University, Jason A. Behrstock, Lehman
College, CUNY, and Denis Osin, Vanderbilt University.
Geometric Mapping Theory in Euclidean and NonEuclidean Spaces (Code: SS 11A), Jeremy Tyson, University
of Illinois at Urbana-Champaign, David A. Herron, University of Cincinnati, and Xiagdong Xie, Georgia Southern
University.
Harmonic Analysis and Applications (Code: SS 5A), Dmitriy 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, Alexander Stokolos, Georgia Southern University, Xiaoyi
Zhang, IAS Princeton and University of Iowa, and Shijun
Zheng, Georgia Southern University.
Homological Methods in Commutative Algebra (Code:
SS 6A), Alina C. Iacob, Georgia Southern University, and
Adela N. Vraciu, University of South Carolina.
Low Dimensional Topology and Contact and Symplectic
Geometry (Code: SS 19A), Gordana Matic, University of
Georgia, and John Etnyre, Georgia Institute of Technology.
Matrix Theory and Numerical Linear Algebra (Code: SS
8A), Richard S. Varga, Kent State University, and Xiezhang
Li, Georgia Southern University.
Nonlinear Analysis of PDEs (Code: SS 15A), Ronghua
Pan, Georgia Institute of Technology, Tristan Roy, Institiute for Advanced Study, and Shijun Zheng, Georgia
Southern University.
Set-theoretic Topology (Code: SS 16A), Frederic Mynard,
Georgia Southern University, and Peter Nyikos, University
of South Carolina.
Sparse Data Representations and Applications (Code:
SS 10A), Alexander Petukhov and Alex Stokolos, Georgia
Southern University, Ahmed Zayed, DePaul University,
and Inna Kozlov, Holon Institute of Technology, Department of Computer Science.
Symplectic and Poisson Geometry (Code: SS 12A), Yi Lin,
Georgia Southern University, Alvaro Pelayo, Washington
University, St. Louis, and Francois Ziegler, Georgia Southern University.
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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: Volume 32, Issue 2

Deadlines
For organizers: Expired
For consideration of contributed papers in Special Sessions: 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 announced.

Special Sessions
Algebraic Combinatorics (Code: SS 19A), Mihai Ciucu,
Indiana University.
Algebraic K-Theory and Homotopy Theory (Code: SS 8A),
Teena Gerhardt, Michigan State University, and Daniel
Ramras, New Mexico State University.
Analytic and Algebraic Number Theory (Code: SS 5A),
Ling Long, Iowa State University, and 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.
Computational Medical Imaging (Code: SS 21A), Jun Ni
and Lihe Wang, University of Iowa.
Geometric Commutative Algebra and Applications
(Code: SS 7A), David Anderson, University of Washington,
and Julianna Tymoczko, University of Iowa.
Global and P-adic Representation Theory (Code: SS
3A), Muthukrishnan Krishnamurthy, Philip Kutzco, and
Yangbo Ye, University of Iowa.
Graph Theory (Code: SS 17A), Maria Axenovich, Lale
Ozkahya, and Michael Young, Iowa State University.
History of Mathematics (Code: SS 13A), Colin McKinney,
Bradley University.
1374
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Modelling, Analysis and Simulation in Contact Mechanics
(Code: SS 1A), Weimin Han, University of Iowa, and Mircea
Sofonea, University of Perpignan.
Nonlinear Partial Differential Equations (Code: SS 20A),
Hongjie Dong, Brown University, and Dong Li, Lihe Wang,
and Xiaoyi Zhang, University of Iowa.
Numerical Analysis and Scientific Computing (Code:
SS 14A), Kendall E. Atkinson, Bruce P. Ayati, Weimin
Han, Laurent O. Jay, Suely Oliveira, and David Stewart,
University of Iowa.
Recent Advances in Hyperbolic and Kinetic Problems
(Code: SS 15A), Tong Li, University of Iowa, and Hailing
Liu, Iowa State University.
Recent Developments in Nonlinear Evolution Equations
(Code: SS 4A), Yinbin Deng, Central China Normal University, Yong Yu and Yi Li, University of Iowa, and Shuangjie
Peng, Central China Normal University.
Recent Developments in Schubert Calculus (Code: SS 9A),
Leonardo Mihalcea, Baylor University.
Representations of Algebras (Code: SS 2A), Frauke Bleher, University of Iowa, and Calin Chindris, University of
Missouri.
Spectral Theory (Code: SS 12A), David Damanik, Rice
University, and Christian Remling, University of Oklahoma.
Stochastic Processes with Applications to Mathematical
Finance (Code: SS 18A), Igor Cialenco, Illinois Institute
of Technology, and José E. Figueroa-López, Purdue University.
Thin Position (Code: SS 11A), Jesse Johnson, Oklahoma
State University, and Maggie Tomova, University of Iowa.
Topological Problems in Molecular Biology (Code: SS
16A), Isabel K. Darcy, University of Iowa, Stephen D. Levene, University of Texas at Dallas, and Jonathan Simon,
University of Iowa.
Universal Algebra and Order (Code: SS 10A), John
Snow, Concordia University, Jeremy Alm, Illinois College,
Clifford Bergman, Iowa State University, and Kristi Meyer,
Wisconsin Lutheran College.

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: Volume 32, Issue 3
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Deadlines

Invited Addresses

For organizers: Expired
For consideration of contributed papers in Special Sessions: December 21, 2010
For abstracts: February 15, 2011

Elizabeth Allman, University of Alaska, Title to be announced.
Danny Calegari, California Institute of Technology,
Title to be announced.
Hector Ceniceros, Stanford University, Title to be announced.
Tai-Ping Liu, Stanford University, Title to be announced.

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

Special Sessions

Invited Addresses
Vitaly Bergelson, Ohio State University, Title to be announced.
Kenneth M. Golden, University of Utah, Title to be announced.
Walter D. Neumann, Columbia University, Title to be
announced.
Natasa Sesum, University of Pennsylvania, Title to be
announced.

Special Sessions
Complex Analysis and Banach Algebras (Code: SS 1A),
John T. Anderson, College of the Holy Cross, and Alexander J. Izzo, Bowling Green State University.
Difference Equations and Applications (Code: SS 3A),
Michael Radin, Rochester Polytechnic Institute.
Physically Inspired Higher Homotopy Algebra (Code: SS
4A), Thomas J. Lada, North Carolina State University, and
Jim Stasheff, University of North Carolina, Chapel Hill.
Topological, Geometric, and Quantum Invariants of
3-manifolds (Code: SS 2A), David Damiano, College of the
Holy Cross, Scott Taylor, Colby College, and Helen Wong,
Carleton College.

Las Vegas, Nevada

Advances in Modeling, Numerical Analysis and Computations of Fluid Flow Problems (Code: SS 2A), Monika Neda,
University of Nevada Las Vegas.
Extremal Combinatorics (Code: SS 6A), Jozsef Balogh,
University of California San Diego, and Ryan Martin, Iowa
State University.
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), Pengtao Sun, University of Nevada Las Vegas, and Long Chen,
University of California Irvine.
Partial Differential Equations Modeling Fluids (Code:
SS 5A), Quansen Jiu, Capital Normal University, Beijing,
China, and Jiahong Wu, Oklahoma State University.
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

University of Nevada

Meeting #1072

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: Volume 32, Issue 3

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: Volume 32, Issue 4

Deadlines

Deadlines

For organizers: February 10, 2011
For consideration of contributed papers in Special Sessions: May 24, 2011
For abstracts: July 19, 2011

For organizers: Expired
For consideration of contributed papers in Special Sessions: January 1, 2011
For abstracts: March 8, 2011

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

The scientific information listed below may be dated.
For the latest information, see www.ams.org/amsmtgs/
sectional.html.
NOVEMBER 2010

NOTICES

Invited Addresses
Mladen Bestvina, University of Utah, Title to be announced.
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Nigel Higson, Pennsylvania State University, Title to
be announced.
Gang Tian, Princeton University, Title to be announced.

Special Sessions
Difference Equations and Applications (Code: SS 1A),
Michael Radin, Rochester Institute of Technology.
Set Theory (Code: SS 2A), Paul Larson, Miami University,
Ohio, Justin Moore, Cornell University, and Ernest Schimmerling, Carnegie Mellon University.

Winston-Salem,
North Carolina

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: Volume 32, Issue 4

Deadlines

Wake Forest University

For organizers: March 14, 2011
For consideration of contributed papers in Special Sessions: June 28, 2011
For abstracts: August 23, 2011

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: Volume 32, Issue 4

Deadlines
For organizers: February 24, 2011
For consideration of contributed papers in Special Sessions: 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.

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 announced.
Emmanuel Candes, Stanford University, Title to be announced (Erdős Memorial Lecture).
Alina Cojocaru, University of Illinois at Chicago, Title
to be announced.
Michael Zieve, University of Michigan, Title to be announced.

Special Sessions
Association Schemes and Related Topics (Code: SS 1A),
Sung Y. Song, Iowa State University, and Paul Terwilliger,
University of Wisconsin, Madison.

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 announced.
Seth M. Sullivant, North Carolina State University, Title
to be announced.

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: Volume 32, Issue 4

Deadlines
For organizers: March 22, 2011
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For consideration of contributed papers in Special Sessions: 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 announced.
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

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 Sessions: To be announced
For abstracts: To be announced

Honolulu, Hawaii
University of Hawaii
March 3–4, 2012

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: June 2011
Program first available on AMS website: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

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

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 Sessions: To be announced
For abstracts: To be announced.

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

Boston,
Massachusetts
John B. Hynes Veterans Memorial Convention 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 MathNOVEMBER 2010

NOTICES

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 Sessions: To be announced
For abstracts: To be announced
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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 Sessions: 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 Sessions: To be announced
For abstracts: To be announced

New Orleans,
Louisiana
Tulane University

For organizers: January 13, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

San Diego, California
San Diego Convention Center and San
Diego Marriott Hotel and Marina
January 9–12, 2013
Wednesday – Saturday
Joint Mathematics Meetings, including the 119th Annual
Meeting of the AMS, 96th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic (ASL),
with sessions contributed by the Society for Industrial and
Applied Mathematics (SIAM).
Associate secretary: Georgia Benkart
Announcement issue of Notices: October 2012
Program first available on AMS website: November 1, 2012
Program issue of electronic Notices: January 2012
Issue of Abstracts: Volume 34, Issue 1

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

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

Deadlines

October 13–14, 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: To be announced
Issue of Abstracts: To be announced
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For organizers: September 27, 2012
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced
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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: Not applicable
Program issue of electronic Notices: Not applicable
Issue of Abstracts: Not applicable

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

sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: October 2014
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2015
Issue of Abstracts: Volume 36, Issue 1

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

Seattle, Washington

Baltimore, Maryland

Washington State Convention & Trade
Center and the Sheraton Seattle Hotel

Baltimore Convention Center, Baltimore
Hilton, and Marriott Inner Harbor

January 6–9, 2016

January 15–18, 2014
Wednesday – Saturday
Joint Mathematics Meetings, including the 120th Annual
Meeting of the AMS, 97th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association for Symbolic Logic, with
sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Matthew Miller
Announcement issue of Notices: October 2013
Program first available on AMS website: November 1, 2013
Program issue of electronic Notices: January 2013
Issue of Abstracts: Volume 35, Issue 1

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

Wednesday – Saturday
Joint Mathematics Meetings, including the 122nd Annual
Meeting of the AMS, 99th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association of Symbolic Logic, with
sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: October 2015
Program first available on AMS website: To be announced
Program issue of electronic Notices: January 2016
Issue of Abstracts: Volume 37, Issue 1

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

Atlanta, Georgia

San Antonio, Texas

Hyatt Regency Atlanta and Marriott Atlanta Marquis

Henry B. Gonzalez Convention Center and
Grand Hyatt San Antonio

January 4–7, 2017

January 10–13, 2015
Saturday – Tuesday
Joint Mathematics Meetings, including the 121st Annual
Meeting of the AMS, 98th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association of Symbolic Logic, with
NOVEMBER 2010

NOTICES

Wednesday – Saturday
Joint Mathematics Meetings, including the 123rd Annual
Meeting of the AMS, 100th Annual Meeting of the Mathematical Association of America, annual meetings of the
Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the
winter meeting of the Association of Symbolic Logic, with
sessions contributed by the Society for Industrial and Applied Mathematics (SIAM).
Associate secretary: Georgia Benkart
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Crossword Puzzle Answers
…demonstrationem mirabilem …
(puzzle on page 1305)
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10

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

64

67

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

San Diego, California
San Diego Convention Center
January 10–13, 2018
Wednesday – Saturday
Associate secretary: Matthew Miller
Announcement issue of Notices: October 2017
Program first available on AMS website: To be announced
Program issue of electronic Notices: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2017
For consideration of contributed papers in Special Sessions: To be announced
For abstracts: To be announced

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
TEXTBOOK

Algebra
Mark R. Sepanski,
Baylor University,
Waco, TX
This textbook presents the three main
undergraduate algebra
subjects of groups,
rings and fields in a format suitable for a
one-semester course. The author offers
a relaxed writing style and is not hesitant to comment on surprising or useful
aspects of the material. More than 750
exercises of varying complexity allow
for use of the text for a wide variety of
student ability levels.
Pure and Applied Undergraduate Texts,
Volume 11; 2010; 256 pages; Hardcover;
ISBN: 978-0-8218-5294-1; List US$62;
AMS members US$49.60;
Order code AMSTEXT/11

www.ams.org/bookstore

1380

NOTICES

OF THE

AMS

VOLUME 57, NUMBER 10

-RLQW0DWKHPDWLFV0HHWLQJV$GYDQFH5HJLVWUDWLRQ+RXVLQJ)RUP
Name
(please write name as you would like it to appear on your badge)

Mailing Address

Telephone

Fax:

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

Evening #:

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

Nonmathematician guest badge name:

(company/university)

(accompanying registered mathematician; please note charge below)

I DO NOT want my program and badge to be mailed to me on 12/10/10. (Materials will be mailed to the address listed above unless
you check this box.)

5HJLVWUDWLRQ)HHV

3D\PHQW

Membership ✓ all that apply. First row is eligible for JMM member registration fee.
RAMS
RMAA
RASL
RCMS
RSIAM
RASA
RAWM
RNAM
RYMN
Joint Meetings
by Dec 15
RMember AMS, MAA, ASL, CMS, SIAM
US$ 224
RNonmember
US$ 349
RGraduate Student (Member of AMS or MAA) US$ 49
RGraduate Student (Nonmember)
US$ 76
RUndergraduate Student
US$ 42
RHigh School Student
US$ 5
RUnemployed
US$ 49
RTemporarily Employed
US$ 181
RDeveloping Countries Special Rate
US$ 49
REmeritus Member of AMS or MAA
US$ 49
RHigh School Teacher
US$ 49
RLibrarian
US$ 49
RPress
US$ 0
RNonmathematician Guest
US$ 15

at mtg Subtotal
US$ 294
US$ 453
US$ 59
US$ 86
US$ 52
US$ 10
US$ 59
US$ 210
US$ 59
US$ 59
US$ 59
US$ 59
US$ 0
US$ 15
$

AMS Short Course 1: Computational Topology (1/4–1/5)
RMember of AMS or MAA
US$ 100
US$ 134
RNonmember
US$ 140
US$ 170
RStudent, Unemployed, Emeritus
US$ 48
US$ 69
$
AMS Short Course 2: Evolutionary Game Dynamics (1/4–1/5)
RMember of AMS or MAA
US$ 100
US$ 134
RNonmember
US$ 140
US$ 170
RStudent, Unemployed, Emeritus
US$ 48
US$ 69
$
MAA Short Course: What is a Matroid? Theory and Applications
from the ground up. (1/4–1/5)
RMember of MAA or AMS
US$ 150
US$ 160
RNonmember
US$ 200
US$ 210
RStudent, Unemployed, Emeritus
US$ 75
US$ 85
$
MAA Minicourses (see listing in text)
I would like to attend: ROne Minicourse RTwo Minicourses
Please enroll me in MAA Minicourse(s)
#______ and/or #______
In order of preference, my alternatives are: #______ and/or #______
Price: US$75 for each minicourse.
(For more than 2 minicourses call or email the MMSB.)
$
Graduate Program Fair
R Graduate Program Table

US$ 60

N/A

$

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

For further information contact Steve Ferrucci at emp-info@ams.org.
Events with Tickets
RGraduate Student/First Time Attendee Reception (1/6) (no charge)
MER Banquet (1/7) US$ 55 #____Chicken #____Veg
#____Kosher
AWM Banquet (1/7) US$ 60 #____Chicken #____Salmon #____Veg #____Kosher
NAM Banquet (1/8) US$ 53 #____Chicken #____Veg
#____Kosher
AMS Banquet (1/9) US$ 53 #____Chicken #____Fish
#____Veg #____Kosher
(Additional fees may apply for Kosher meals.)
$
Total for Registrations and Events

$

Registration & Event Total (total from column on left)

$

Hotel Deposit (only if paying by check)

$

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

(please enclose copy)

2WKHU,QIRUPDWLRQ
Mathematical Reviews field of interest #
How did you hear about this meeting? Check one: RColleague(s) RNotices
RFocus

RInternet

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

0DLOLQJ$GGUHVV&RQWDFW
Mathematics Meetings Service Bureau (MMSB)
P. O. Box 6887
Providence, RI 02940-6887 Fax: 401-455-4004
Telephone: 401-455-4143 or 1-800-321-4267 x4143; E-mail: mmsb@ams.org

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

Nov. 5, 2010
Nov. 19, 2010
Dec. 6, 2010

For 50% refund on banquets, cancel by:

Dec. 27, 2010*

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

Dec. 31, 2010*

Dec. 15, 2010

*no refunds after this date

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

Hotel

Single

US$ 109

US$ 119

US$ 148

US$ 120

US$ 189

US$ 158

US$ 120

US$ 158

US$ 109

US$ 119

US$ 158

US$ 120

US$ 199

US$ 178

US$ 120

US$ 168

US$ 109

US$ 119

US$ 158

US$ 120

US$ 199

US$ 178

US$ 120

US$ 168

Double
2 beds

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Triple
2 beds w/cot

US$ 149

US$ 159

US$ 178

US$ 165

US$ 244

US$ 228

US$ 140

US$ 188

Triple - king
or queen w/cot

US$ 149

US$ 159

US$ 195

US$ 160

US$ 239

US$ 228

US$ 160

US$ 208

Quad
2 beds

N/A

US$ 269

US$ 850

N/A

N/A

US$ 299

N/A

US$ 325

Suites
Starting rates

RI plan to share a room with

, who is making the reservations.

Name of hotel:

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

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

RI plan to make a reservation at a later date.

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

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

The hotel chain and card number are:

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Quad
2 beds w/cot

Child (give age(s)

Child (give age(s)

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

US$ 129

US$ 139

US$ 178

US$ 140

US$ 219

US$ 203

US$ 140

US$ 188

Triple
2 beds

Departure Date

Departure Date

ROther requests:

physically challenged. My needs are:

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

Special Housing Requests:.

Student Rate

Regular Rate

Astor Crowne Plaza New Orleans

Regular Rate

JW Marriott New Orleans

Student Rate

Club Level

Regular Rate

Sheraton New Orleans (Co-headquarters)

Student Rate

Regular Rate

New Orleans Marriott (Co-headquarters)

Double
1 bed

Arrival Date

Name of Other Room Occupant

Order
of choice

Arrival Date

Date and Time of Departure

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

Name of Other Room Occupant

Date and Time of Arrival

RDeposit enclosed (see front of form)

on the left and by circling the requested room type and rate. If the rate or the hotel requested is no longer available, you will be assigned a room at a ranked or unranked hotel at a comparable rate.
Please call the MMSB for details on suite configurations, sizes, availability, etc. Suite reservations can only be made through the MMSB to receive the convention rate. Reservations at the following hotels
must be made through the MMSB to receive the convention rates listed. Reservations made directly with the hotels before December 17 will be changed to a higher rate. All rates are subject to a 13%
sales/TID tax, plus an additional occupany tax of US$3. Guarantee requirements: First night deposit by check (add to payment on reverse of form) or a credit card guarantee.

Please see the hotel page in the announcement or web for detailed information on each hotel. To ensure accurate assignments, please rank hotels in order of preference by writing 1, 2, 3, etc., in the column

-RLQW0DWKHPDWLFV0HHWLQJV+RWHO5HVHUYDWLRQV²1HZ2UOHDQV/$

Meetings and Conferences of the AMS
Associate Secretaries of the AMS
Western Section: Michel L. Lapidus, Department of Mathematics, University of California, Surge Bldg., Riverside, CA
92521-0135; e-mail: lapidus@math.ucr.edu; telephone:
951-827-5910.
Central Section: Georgia Benkart, University of WisconsinMadison, Department of Mathematics, 480 Lincoln Drive,
Madison, WI 53706-1388; e-mail: benkart@math.wisc.edu;
telephone: 608-263-4283.

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-todate meeting and conference information can be found at www.
ams.org/meetings/.

Eastern Section: Steven H. Weintraub, Department of Mathematics, Lehigh University, Bethlehem, PA 18105-3174; e-mail:
steve.weintraub@lehigh.edu; telephone: 610-758-3717.
Southeastern Section: Matthew Miller, Department of Mathematics, University of South Carolina, Columbia, SC 29208-0001,
e-mail: miller@math.sc.edu; telephone: 803-777-3690.

2013
January 9–12
April 27–28
June 27–30
2014
January 15–18
2015
January 10–13

Meetings:
2010
November 5–7
November 6–7
December 15–18
2011
January 6–9
March 12–13
March 18–20
April 9–10
April 30–May 1
September 10–11
September 24–25
October 14–16
October 22–23
November 29–
December 3
2012
January 4–7
March 3–4
March 10–11
March 17–18
March 30–April 1
October 13–14

NOVEMBER 2010

Notre Dame, Indiana
Richmond, Virginia
Pucón, Chile

p. 1370
p. 1371
p. 1372

New Orleans, Louisiana
Annual Meeting
Statesboro, Georgia
Iowa City, Iowa
Worcester, Massachusetts
Las Vegas, Nevada
Ithaca, New York
Winston-Salem, North
Carolina
Lincoln, Nebraska
Salt Lake City, Utah
Port Elizabeth, Republic
of South Africa

p. 1372

Boston, Massachusetts
Annual Meeting
Honolulu, Hawaii
Tampa, Florida
Washington, DC
Lawrence, Kansas
New Orleans, Louisiana

p.
p.
p.
p.
p.

1373
1374
1374
1375
1375

p.
p.
p.
p.

1376
1376
1376
1377

p. 1377
p.
p.
p.
p.
p.

3777
1377
1378
1378
1378

NOTICES

2016
January 6–9
2017
January 4–7
2018
January 1-–13

San Diego, California
Annual Meeting
Ames, Iowa
Alba Iulia, Romania

p. 1378
p. 1378
p. 1379

Baltimore, Maryland
Annual Meeting

p. 1379

San Antonio, Texas
Annual Meeting

p. 1379

Seattle, Washington
Annual Meeting

p. 1379

Atlanta, Georgia
Annual Meeting

p. 1379

San Diego, California
Annual Meeting

p. 1380

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 interactive Web form. No knowledge of
is necessary to submit
an electronic form, although those who use
may submit
abstracts with such coding, and all math displays and similarily coded material (such as accent marks in text) must
be typeset in
. Visit http://www.ams.org/cgi-bin/
abstracts/abstract.pl. Questions about abstracts may be
sent to abs-info@ams.org. Close attention should be paid to
specified deadlines in this issue. Unfortunately, late abstracts
cannot be accommodated.
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FAN TAST IC N E W T I T L E S F RO M CAMBRIDGE !
Noncommutative Rational Series
with Applications

Relational Mathematics

JEAN BERSTEL
and CHRISTOPHE REUTENAUER

Encyclopedia of Mathematics and its Applications

GUNTHER SCHMIDT
$99.00: Hardback: 978-0-521-76268-7: 585 pp.

Encyclopedia of Mathematics and its Applications
$85.00: Hardback: 978-0-521-19022-0: 280 pp.

Finite Precision Number Systems
and Arithmetic

Modern Computer Arithmetic

PETER KORNERUP and DAVID W. MATULA

RICHARD BRENT
and PAUL ZIMMERMANN
Cambridge Monographs on
Applied and Computational Mathematics
$75.00: Hardback: 978-0-521-19469-3: 250 pp.

Networks, Crowds, and Markets
Reasoning About a Highly Connected World

DAVID EASLEY and JON KLEINBERG

Zeta Functions of Graphs
A Stroll through the Garden

“Networks are everywhere, in our social
lives, in our economic relations, and in
nature; they are now finally arriving to
our classrooms. Easley and Kleinberg
have written a masterful introduction
to networks. This book successfully
combines the game theoretic and
algorithmic approaches to the study of
social, economic and communication
networks. It is lively, interesting,
readable and accessible. It is a pleasure
to teach using this book and never a dull
moment for the students.”

AUDREY TERRAS

–Daron Acemoglu, Charles P. Kindleberger
Professor of Applied Economics,
Massachusetts Institute of Technology

Bayesian Decision Analysis

$50.00: Hardback: 978-0-521-19533-1: 744 pp.

$65.00: Hardback: 978-0-521-76454-4: 348 pp.

Cambridge Studies in Advanced Mathematics
$65.00: Hardback: 978-0-521-11367-0: 288 pp.

Number Theory in the
Spirit of Liouville
KENNETH S. WILLIAMS
London Mathematical Society Student Texts
$115.00: Hardback: 978-1-107-00253-1: 265 pp.
$49.00: Paperback: 978-0-521-17562-3

Encyclopedia of Mathematics and its Applications
$125.00: Hardback: 978-0-521-76135-2: 715 pp.

Real and Complex Singularities
Edited by M. MANOEL,
M. C. ROMERO FUSTER, and C. T. C. WALL
London Mathematical Society Lecture Note Series
$80.00: Paperback: 978-0-521-16969-1: 416 pp.

Moonshine - The First Quarter
Century and Beyond
Proceedings of a Workshop on the
Moonshine Conjectures and Vertex Algebras

Edited by JAMES LEPOWSKY,
JOHN MCKAY, and MICHAEL P. TUITE
London Mathematical Society Lecture Note Series
$78.00: Paperback: 978-0-521-10664-1: 416 pp.

Probability
Theory and Examples

4th
Edition!

Principles and Practice

RICK DURRETT

JIM Q. SMITH

Cambridge Series in Statistical and Probabilistic
Mathematics
$70.00: Hardback: 978-0-521-76539-8: 448 pp.

Prices subject to change.

www.cambridge.org/us/mathematics
800.872.7423

INSTITUTE FOR PURE AND APPLIED MATHEMATICS
Los Angeles, California

September 12 – December 16, 2011
ORGANIZING COMMITTEE: Eleazar Eskin (UCLA), Phil Green (Univ of Washington), Stanley Nelson
(UCLA), Lior Pachter (UC Berkeley), Matteo Pellegrini (UCLA), Sebastien Roch (UCLA), Eric Schadt
(Pacific Biosciences), Elizabeth Thompson (Univ of Washington) and Wing Wong (Stanford).

Scientific Overview
Biological sciences have been transformed over the past two decades by the development of technologies
capable of performing large-scale measurements of cellular states. In particular, DNA sequencing instruments
have undergone an extraordinary increase in efficiency during the past few years that has reduced the time and
cost required to sequence billions of bases by several orders of magnitude. This is revolutionizing the scale and
potential applications of genomic studies, and creating an enormous need to develop mathematical and
computational infrastructures to meet emerging data analysis challenges. To name just a few examples,
applications requiring the development of novel mathematical and statistical frameworks include the
reconstruction of RNA transcript populations, identifying sequence variations (both single-nucleotide and
segmental) and exploring their disease associations, locating the sites of protein-DNA interactions, elucidating
population histories, and reconstructing microbial communities that colonize particular hosts or environmental
niches. The goal of this long program is to bring together mathematical and computational scientists, sequencing
technology developers in both industry and academia, and the biologists who use the instruments for particular
research applications. This presents a unique opportunity to foster interactions between these three
communities over an extended period of time and advance the mathematical foundations of this exciting field.

Workshop Schedule
•
•
•
•
•
•
•

High-Throughput Genomics Tutorials: September 13 – 16, 2011
Workshop 1: Next-generation Sequencing Technology and Algorithms for Primary Data Analysis, October 3-6, 2011
Workshop 2: Transcriptomics and Epigenomics, October 25 – 28, 2011
Mini-Workshop: Cancer Genomics, October 31 – November 1, 2011
Workshop 3: Evolutionary Genomics, November 15 – 18, 2011
Workshop 4: Coancestry, Association, and Population Genomics, November 29 – December 2, 2011
Culminating Workshop at Lake Arrowhead Conference Center, December 11 – 16, 2011

Participation
This long program will involve a community of senior and junior researchers. The intent is for participants to
have an opportunity to learn about mathematical and computational challenges in genome-scale biology, meet a
diverse group of people and form new collaborations.
Full and partial support for long-term participants is available. We are especially interested in applicants who
intend to participate in the entire program (September 12 – December 16, 2011), but will consider applications
for shorter periods. Funding is available for participants at all academic levels, though recent PhDs, graduate
students, and researchers in the early stages of their careers are especially encouraged to apply. Encouraging
the careers of women and minority mathematicians and scientists is an important component of IPAM's mission
and we welcome their applications. More information and an application is available online.

www.ipam.ucla.edu/programs/gen2011
IPAM is an NSF funded institute

ISSN 0002-9920

springer.com

Springer Congratulates the
ICM 2010 Award Winners!
Springer is happy to announce that the winners of the Fields
Medals 2010 are all Springer authors

Notices of the American Mathematical Society

ABCD

of the American Mathematical Society
Volume 57, Number 10

November 2010

Cédric Villani
was awarded the Fields Medal for his proofs of nonlinear Landau damping and convergence to equilibrium for the
Boltzmann equation.
Books Cédric Villani published with Springer
7 Optimal Transport: Old and New
7 Entropy Methods for the Boltzmann Equation
7 Optimal Transportation and Applications
Villani has also published articles in Inventiones Mathematicae, Numerische Mathematik, Mathematische Zeitschrift,
Probability and Related Fields. He is also an editor of Inventiones Mathematicae and serves on the board of the Birkhäuser
book series, Frontiers in Mathematics.

Ngô Bảo Châu
received the Fields Medal for his proof of the Fundamental Lemma in the theory of automorphic forms through the
introduction of new algebro-geometric methods.
Châu is an Editor-in-Chief for the series Grundlehren der Mathematischen Wissenschaften and has published articles in
Publications Mathématiques de L’IHÉS and Inventiones Mathematicae.

Elon Lindenstrauss
was awarded the Fields Medal for his results on measure rigidity in ergodic theory, and their applications to number theory.
Lindenstrauss has published articles in the following journals: Israel Journal of Mathematics, Journal d’ Analyse
Mathematique, Inventiones Mathematicae, Geometric and Functional Analysis, and Selecta Mathematica.

Stanislav Smirnov
was honored with the Fields Medal for the proof of conformal invariance of percolation and the planar Ising model in
statistical physics.
Smirnov has published articles in Inventiones Mathematicae, Letters in Mathematical Physics, Theoretical and
Mathematical Physics, and Probability and Related Fields.

Daniel A. Spielman
has been chosen for the Rolf Nevanlinna Prize for smoothed analysis of linear programming, algorithms for graph-based
codes and applications of graph theory to numerical computing. A second major contribution of Spielman is in the area
of coding. Spielman has published articles in Mathematical Programming.

Gauss Prize Winner
Yves Meyer
has been selected for the Gauss Prize for fundamental contributions to number theory, operator theory and harmonic
analysis, and his pivotal role in the development of wavelets and multiresolution analysis.
Meyer has published in the Lecture Notes in Mathematics series and in the Journal of Fourier Analysis and Applications.

Chern Prize Winner
Louis Nirenberg
has been selected to be the first recipient of the Chern Medal for his role in the formulation of the modern theory of
non-linear elliptic partial differential equations and for mentoring numerous students and post-docs in this area.
Nirenberg has published articles in Selecta Mathematica, Nonlinear Differential Equations and Applications published
by Birkhäuser.
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