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of the American Mathematical Society

The November issue of the Notices features a trio of articles 
on mathematical biology.  Each of these offers a different per-
spective on this hot new field.  We also have an article about 
the modeling of steady state water waves.  And a memorial 
article for Ray Kunze.  Finally, there is a fascinating account 
of the rocky history of the Woods Hole fixed point theorem. 
             —Steven G. Krantz, Editor
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Mathematical Biology is
Good for Mathematics
Michael C. Reed

A
bout ten years ago I wrote an article,
“Why is Mathematical Biology so Hard?”
for these Notices intending to explain
why the applications of mathematics to
biology would be very different than the

traditional applications to physics and engineering
[42]. A lot has happened since then. Mathematical
biology has grown from a small field, containing
relatively few mathematicians, to a major branch of
applied mathematics. The reasons for this growth,
which are implicit in the discussion below, are not
the point of this article, nor do I want to encourage
mathematicians to switch to mathematical biology.
Rather, I want to make the case that mathematical
biology benefits all mathematicians; it is good for
the health of mathematics as a whole.

Most of Science is Biology
That statement seems absurd, almost laughable to
many mathematicians who are used to thinking
that “science” means physics and chemistry, while
biology is just classification, necessary perhaps for
training doctors, but not really deep, intellectual,
or mathematical. We are in the midst of a biological
revolution whose roots lie in the 19th and first half
of the twentieth century. In the past twenty-five
years the pace of this revolution has accelerated
and it has created an enormous biological research
community. The American Society for Nephrology
has a membership that is comparable in size to
the American Mathematical Society, and that’s just
the kidney. The annual meeting of the Society for
Neuroscience attracts around 30,000 attendees,

Michael C. Reed is professor of mathematics at Duke Univer-
sity. His email address is reed@math.duke.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1288

which is again the approximate number of members
of the AMS, and is huge when compared to the
size of the Joint Mathematics Meetings (around
7,000). This growth has affected the balance
of university research. For example, between
September 2012 and May 2013, Duke University
awarded 365 PhDs. Of these, 165 (45 percent)
were in disciplines of the biological sciences
like biochemistry, pharmacology, neurobiology,
environmental studies, and so forth. By contrast,
seventeen PhDs were awarded in chemistry, six
in mathematics, nine in physics, and nine in
statistics (for a total of 11 percent) and quite a
few of those involved applications to biological
problems. Similar numbers also hold at the Ohio
State University. In the comparable period, OSU
awarded 806 PhDs. Of these, 307 (38.3 percent)
were in disciplines of the biological sciences.
By contrast, twenty-one PhDs were awarded in
chemistry, twenty-one in mathematics, twenty-four
in physics, and sixteen in statistics (for a total of
10.2 percent). Today, most of science is biology.

Three factors have spurred the enormous growth
of biological research. First, the technological revo-
lution has made it possible to measure biological
quantities that were previously out of reach. This
drove great leaps in biological understanding and
enabled the application of mathematical sciences
techniques and physical sciences techniques to bi-
ological systems. Second, government and biotech
companies are interested in increasing the un-
derstanding of biological systems that directly
relate to human health and the environment, and
therefore have provided new funding. The biotech
industry also provides an important new source
of employment for PhDs in the biological sciences.
Third, universities establish departments and re-
search programs in areas where they will attract
students. Almost everyone is interested in human
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physiology, human health, and the ecology of our
planet. To understand the scientific interests of an
average educated person, one need only look at
the percentage of articles in the Science section of
The New York Times that are devoted to psychol-
ogy, biology, ecology, and medicine, compared to
mathematics, physics or chemistry.

By many measures, the mathematical sciences
community has responded robustly and produc-
tively to the biological revolution. For example,
in 2007–2008 there were ninety-eight PhDs (9.6
percent of mathematics PhDs) in the subfield of
mathematical biology and by 2011–2012 this had
risen to 164 PhDs (13.3 percent). Biostatistics
has always been a large part of statistics, but
even there the PhD numbers have risen from
140 (41.2 percent) in 2007–2008 to 235 (46.3
percent) in 2011–2012. Not only has the commu-
nity of mathematicians who would self-identify as
“mathematical biologists” grown, but many other
mathematicians spend part of their research time
working on biological problems or working on
questions in pure mathematics inspired by biology.

New Questions for Core Mathematics
Modern mathematicians sometimes dismiss
physics as “applied mathematics” and thereby
ignore the fundamental role that physics played in
the development of conceptual ideas in core math-
ematics. The problem of the planets created the
discipline of dynamical systems. The heat, wave,
and Maxwell’s equations drove the development
of partial differential equations. In the modern era,
crystallography was partially responsible for the
development of group theory, quantum mechanics
was an important stimulus for functional analysis,
relativity theory for problems in geometry, and
quantum field theory for string theory.

The intellectual traffic on the mathematics-
biology interface, from mathematics to biology
and from biology to mathematics, goes in both
directions. We mathematical biologists saw clearly
that the enormous development of core mathe-
matics and applied techniques in the twentieth
century would find fruitful and important applica-
tions to biological systems. The development of
these applications began slowly partially because
of resistance by biologists and partially because
the collection of revealing data, especially on the
microscopic level, was difficult. However, in the
past fifteen years, resistance has decreased and
the development of new measurement tools (often
by physicists) has driven an explosion of appli-
cations of diverse branches of mathematics and
statistics to biological problems. Not only have the
traditional tools of ordinary and partial differential
equations been used, but graph theory and random
graphs have been applied to epidemiology and
gene networks [12]. Topology has been used to
understand heart fibrillation [28] and algebraic

topology to understand neuroscience [8], [5] and
image classification [6]. Fractal geometry is used to
analyze dendritic arborization [36], and geometric
concepts are fundamental for understanding pro-
tein folding [29] and the shape of docked proteins.
Homological methods are used to characterize
the behavior of large data sets and dynamical
systems [25]. Combinatorics is used to understand
RNA secondary structure [20]. Probability theory
[3], [33], stochastic processes [13], and branching
processes [14] are becoming central to biological
applications and algebraic tools have been used in
neuroscience [9] and network analysis [38], [21].

But is there any new mathematics? The answer
is “yes, lots.” In the twentieth century there were
three main influences of biology on mathematics.
The theory of evolution and genetics stimulated
the fields of statistics, probability, and stochastic
processes [41], [40], [26]. The Hodgkin-Huxley
equations [22] and Turing’s paper on morphogen-
esis [37] inspired research in reaction-diffusion
equations, pattern formation, and traveling waves
[17], [16]. Sequencing and reconstruction of the
human genome created new questions in proba-
bility, statistics and combinatorics [27], [39]. All
three of these major influences continue today
[11], [34], [32]. In this century, the development
of new core mathematics stimulated or inspired
by biology has been increasing rapidly as more
core mathematicians have gotten acquainted with
and involved in biological problems. Biology has
created fundamentally new questions in statistics
[24] and stimulated the field of algebraic statistics
[10]. The issue of how to compare teeth in paleon-
tology led to new questions in conformal geometry
[30]. The transport of materials in axons led to new
phenomena and theorems in partial differential
equations [18]. The theory of biochemical reactions
stimulated new theorems in dynamical systems [2],
[15] and in queueing theory [31]. The problem of
how to compare different proposed phylogenetic
trees led to the development of geometric central
limit theorems on nonsmooth spaces [23], [43].
Since biological dynamics is very complicated and
often parameters are known only approximately or
not at all, one needs new coarse-grained methods
for the classification of dynamical systems [35],
[4]. The issue of how to detect the shape features
of proteins stimulated new methods for the shape
analysis of surfaces [1]. The effort to understand
central pattern generators in the nervous system
led to new work exploiting groups of diffeomor-
phisms to characterize symmetries in the solutions
of dynamical systems [19]. The problem of provid-
ing low dimensional approximations for very large
data sets has led to new questions in harmonic
analysis [7].

These brief lists are certainly not comprehensive
and are biased by my own knowledge. But they show
clearly the breadth of mathematical techniques
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being applied to biological problems and that
biology is stimulating new mathematics in many
disciplines of core mathematics. Two such areas
are described in the companion articles by my
colleagues Mauro Maggioni and Ezra Miller. It is
certain that biology will have as profound an effect
on the future of mathematics as physics did in the
past.

New Mathematics Majors
Most undergraduate math majors really like mathe-
matical biology. The reason is that they are excited
to see the techniques that they are learning in their
mathematics courses, whether calculus, graph the-
ory, ODEs or probability, applied to questions that
they are interested in. There’s nothing wrong with
the traditional applications to physics and engi-
neering, but most of the applications that you can
get at with undergraduate mathematics are nine-
teenth (or eighteenth) century applications, and
the students can see that. But in biology they can
see mathematics being used to gain understanding
in situations where the full scientific picture is
not understood by anyone. So, even though they
are armed only with some undergraduate courses,
they feel they are at the cutting edge, and, in some
sense they are. Biological systems are so varied
and diverse and mathematical biology is so recent
that it is relatively easy to find interesting, excit-
ing “research” projects in which undergraduate
mathematics can make a real contribution. And
one doesn’t need to be a mathematical biologist to
create and mentor such projects. If you choose any
biology topic (like “prostate cancer,” “evolution of
the flu,” “fetal development”) and add the words
“mathematical model,” a Google search will produce
many papers that are accessible to undergraduates.
Reading a paper or two, learning the background
biology, and working through the mathematics will
usually be the core of a good project. One does have
to accept that one is not “expert” at the biology
in the way that we mathematicians are used to
feeling expert compared to our students (in fact the
student may know more biology than the faculty
member). It helps to realize that even biologists
are expert at only 10 percent of biology. There’s
simply too much biology, it’s too difficult, and
often the underlying mechanisms are unknown.

The excitement of undergraduates for mathemat-
ical biology is a real opportunity for mathematics
departments to attract new majors, minors, and
joint majors. However, to attract new majors one
must design courses that are interesting to fresh-
men and sophomores even though they have not
yet completed the traditional prerequisites for
the math major, first year calculus, multivariable
calculus, and linear algebra. For twenty-five years
I’ve taught a freshman seminar entitled, “Applica-
tions of mathematics to physiology and medicine,”
that has an interesting clientele. The students are

usually quite strong in mathematics and science;
often they’ve arrived at Duke with a five on the BC
calculus test. However, they planned to take no
mathematics at all their freshman year because
they’ve been told that they already have all the
mathematics they need to be biology majors and/or
pre-med. In addition to lectures and problems they
also do a project and they are amazed to discover
that mathematics is useful and can be applied to
biological or medical topics that they are interested
in. Some of these students become math minors
or majors.

Offering freshman and sophomore topics
courses is a departure from the traditional
mathematics curriculum that had only one way
into the major and emphasized the development
of technique. The students who’ve always known
they wanted to be mathematicians (like most of
the readers of this article) will take the traditional
path. It’s the others we need to attract: the future
doctors, lawyers, economists, who could be math
majors (or minors or double majors) instead of
biology or economics majors. We know that the
mathematical techniques and logical reasoning
that we teach will make them better professionals.
We just need to interest them by offering attractive
courses that change the attitude instilled by
the culture and their high school courses that
mathematics consists of boring methods that
aren’t really useful. Of course, mathematical
biology is only one of the possible topics for such
courses.

Many four-year colleges have discovered that
mathematical biology is a good way to attract math
majors and this is one of the reasons that the job
market for mathematical biologists is excellent.
Equally important is the fact that medical research
groups have learned the advantage of having
mathematicians on staff. In addition, government
labs and the large and growing bio-tech industry
hire many PhD mathematicians with training in
mathematical biology.

A New Public Face for Mathematics
We mathematicians often lament that we are
underappreciated. We know that mathematics is
beautiful, that it is fundamental, and that it is
important for applications. How come all those
other people, the general public, the House Science
Committee, don’t seem to know that? The fact
is that we will have a hard time convincing
the general public that mathematics is beautiful
and fundamental. We have a much better shot at
convincing them that mathematics is important and
useful. And, here, mathematical biology is making
and will continue to make real contributions.

Mathematics, and sometimes new and difficult
mathematics, is important for applications. The
general public can’t understand the mathematics,
but they certainly can understand the applications.
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The traditional important applications of mathe-
matics have been to physics, from the motions
of the planets to quantum mechanics, nuclear
fission and the bomb, and fluid flow over airplane
wings. Unfortunately, most people just aren’t very
interested in physics (Voltaire had it right), so
they acknowledge the importance but aren’t that
moved. How about the applications of number
theory to cryptography? Again, everyone sees that
it is important to have secure communications,
but they’re not very interested in how it gets done.
Leave it to the geeks! But biology is a different
story. Everyone is interested in his or her own body
and how it works. Everyone wants to be free of
disease and live a long time. Everyone (well almost
everyone) knows that we’d better be good stewards
of our ecosystems or we and our children are
doomed. So, when you tell them how mathematics
is contributing, they are really interested. And
this has the potential, in the long run, to greatly
improve the public perception of mathematics.
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Fruit Flies and Moduli:
Interactions between
Biology and Mathematics
Ezra Miller

P
ossibilities for using geometry and topol-
ogy to analyze statistical problems in
biology raise a host of novel questions in
geometry, probability, algebra, and com-
binatorics that demonstrate the power of

biology to influence the future of pure mathematics.
This is a tour through some biological explorations
and their mathematical ramifications.

A Biological Hypothesis

Evolution sometimes results in discrete morpho-
logical differences among populations that diverge
from a common source. This “saltation” can oc-
cur with features quantified by integers—limbs,
segments, petals, teeth, or digits (humans are
occasionally born with six fingers)—or quantified
by other discrete invariants, such as tesselation
patterns—seeds in flowers or protomers in virus
capsids. Biology has explanations of how popula-
tions that already exhibit a varying trait can lead to
populations in which one or the other dominates.
The question here is: what mechanism generates
topological variation in sufficient quantity for
selection to act?

Take the fruit fly, for example. The normal
Drosophila melanogaster wing depicted in (a) of
Figure 1 differs from the abnormal other two, (b)
and (c), in topology as well as geometry. Indeed,
mathematically the veins in each wing can be
abstracted as an embedded planar graph, with a
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(c)

Figure 1.

location for each vertex and a contour for each
arc. The graph in (b) has an extra edge, and
hence two extra vertices, while the graph in (c) is
lacking a vertex. These topological variants, along
with many others, occur in natural D.melanogaster
populations, but rarely. On the other hand, different
species of Drosophila exhibit a range of wing vein
topologies. How did that come to be? Wing veins
serve several key purposes: as structural supports
as well as conduits for airways, nerves, and blood
cells, among other things [8]. Is it possible that
some force causes aberrant vein topologies to occur
more frequently than would otherwise be expected
in a natural population—frequently enough for
evolutionary processes to act?

Results from biologist Kenneth Weber, and
later with more power by David Houle’s lab, show
that selecting for continuous wing deformations
results in skews toward deformed wings with
normal vein topology [39], [40], [20], but also,
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unexpectedly, much higher rates of topological
novelty. This latter claim, which is unpublished
and has yet to be tested statistically, suggests
a fundamental biological hypothesis: topological
novelty arises at the extreme of selection for
continuous shape characteristics.

Wings to Modules

This hypothesis could potentially be tested using
persistent homology, a tool for data analysis that
uses computational topology to assign modules
over polynomial rings to subsets X ⊆ Rn [12]. This
tool is a good candidate because of its ability
to emphasize differences in stratification among
otherwise similar subsets of Rn.

Take our case of an embedded graph X ⊆ R2,
for example. For any nonnegative real numbers r
and s, let Xsr ⊆ X be the set of points at distance
at least r from every vertex and within s of some
edge. Thus Xsr is obtained by taking the union of
the balls of radius r around the vertices away from
the union of s-neighborhoods of the edges. In the
magnified portion of the middle wing (Figure 2), r
is approximately twice s.

�

Figure 2.

The homology Hi(Xsr ) with coefficients in a field k
counts connected components or loops of Xsr when
i = 0 or 1, respectively. Introducing a new vertex to
an edge ofX tends to create connected components
and destroy cycles when r � s, because the balls
around vertices protect them from the expanding
edges. The precise relations between r and s that
alter the topology of Xsr depend on the geometry
of X, such as the angles between edges at a
given vertex, and that is the point: persistent
homology uses topological invariants as measures
of geometry.

To keep the data structure finite, the param-
eters r and s can, without loss of significant
information, be restricted to integer multiples of a
small positive length ε. The persistent homology of
the graphX with the two parameters r and s is then
defined to be the direct sum Mi(X) =

⊕
r ,s Hi(Xsr )

of all of the homology groups. It is a bigraded mod-
ule over the polynomial ring k[x, y]: the variables
x and y act on Mi(X) by comparing the homology
of Xsr with that of Xsr−ε and Xs+εr , respectively.

Persistent homology with only one parameter
[37], [15] instead of two or more results in a
module over a polynomial ring in one variable.
This case is much better studied, in part because
it behaves more tamely. In particular, there is a
finite, computable set of topological features—
connected components, loops, or, in the general
case, features of higher dimension—each of which
has well-defined parameters where its “birth”
and “death” occur, such that every homology
class is a direct sum of these features [14]. For
fly wings or arbitrary multiparameter situations
where the homology groups record the topology
of several increasing chains of subsets of a single
topological space, no such clean description is
possible [12]. However, alternative presentations of
modules from combinatorial commutative algebra
[31] (or see [33, Chapter 11]), based essentially
on the theory of primary decomposition, can be
understood topologically in terms of birth and
death parameters. Such understanding is necessary
if statistics on sets of bigraded modules are to be
interpretable biologically.

Moduli as Statistical Sample Spaces

Persistent homology summarizes a sample of
fly wings by transforming it into a sample of
modules. It is a general principle of statistics that
to analyze samples from a set of objects one
needs sufficient understanding of the set of all
objects from metric, probabilistic, and sometimes
combinatorial perspectives. How far apart are pairs
of objects? How likely is each object to be selected
at random? Mathematics excels at placing coherent
structures on sets of all objects of a given type.
The resulting “moduli spaces” pervade geometry
of many sorts—differential, algebraic, arithmetic,
complex, discrete—and also theoretical physics
and topology, though in the latter field they are
called classifying spaces. But despite their ubiquity
and, in some cases, our substantial understanding
of their geometry and combinatorics, less is known
about the probability and statistics of sampling
from them.

Like many moduli spaces, the ones parametriz-
ing bigraded modules over k[x, y] are quotients
of algebraic varieties by continuous group actions
[12]. This makes the moduli spaces complicated
unions of manifolds of varying dimension. One
possibility, covered in the next section, is to de-
velop geometric methods to analyze samples from
such “stratified spaces.” Another, which tends to
be favored a priori for computational reasons,
is to use discrete invariants as proxies for the
continuous moduli. For bigraded modules, these
discrete invariants include:
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• single-parameter persistence by tracing zigzags
through the groups Hi(Xsr ) [11];

• Hilbert series, meaning the dimensions of the
vector spaces Hi(Xsr ), disregarding all of the
homomorphisms between them;

• rank invariants, which take into account the
ranks of the homomorphisms but not their
precise algebraic structure [12], [10];

• Betti numbers, which record discrete homolog-
ical invariants of the module [29].

Any discrete invariant subdivides the moduli
space into regions where the invariant is constant.
Understanding the nature of these subdivisions is
a pragmatic matter for bigraded k[x, y]-modules,
given the fly wing context, but (modifications of)
some of these new sorts of questions make sense
for any moduli space or indeed any stratified space.

1. What metric or combinatorial properties do
these subdivisions possess? For example,
do the regions have equal dimension and
roughly equal size, or are there a few big
regions (or only one) of top dimension and a
bunch of smaller ones?

2. What distributions of discrete invariants are
expected from a given (biological) problem?
Might the discrete invariants be expected to
distinguish between the modules produced
by applied situations even if the regions
aren’t of similar size?

3. General geometric statistical question: what
(natural) measures should be placed on the
values of a discrete invariant, given the
geometry of the moduli spaces?

4. Can the continuous variation be captured dis-
cretely to desired precision? More precisely,
is there a family (indexed by n) of sets of
discrete invariants such that letting n → ∞
results in an increasingly fine subdivision?

Geometric Probability on Stratified Spaces

As we have seen for fly wings, statistical problems
where the sample objects are more complicated
than vectors in vector spaces naturally lead to
sampling from stratified spaces. The goal of
geometric statistics in this setting is, like in
ordinary linear statistics, to identify, describe,
summarize, or make inferences about an unknown
probability distribution on the sample space from
which the sample points are assumed to be
drawn. To that end, it is crucial to understand the
opposite problem from probability theory: given a
distribution on the relevant sample space, how do
samples from that distribution behave?

The simplest summary of a distribution is
a point—an average or population mean—about
which the distribution is centered. Laws of large
numbers assert that means of increasingly large
random samples from a distribution converge to a
population mean. Statistics requires knowledge of

the expected difference between a sample mean
and a population mean. Central limit theorems
help quantify that difference by describing the
variation of sample means around population
means. In ordinary statistics, for example, when
the sample space is the real line, the central limit
theorem dictates that sample means vary around
the population mean according to a distribution
that is, in the limit of infinite sample size, Gaussian.

In Euclidean space, basic concepts such as mean,
expectation, and average coincide and therefore
admit multiple equivalent characterizations, such
as via least squares or arithmetic average. Already
thinking about asymptotics of samples from
smooth manifolds—let alone singular spaces such
as the moduli spaces relevant to fly wings—requires
a radical shift in perspective as compared with
samples from linear spaces, because different
characterizations lift to different notions in curved
settings [23]. Moreover, for many of these notions,
such as a Fréchet mean defined by least squares,
the minimizer is not unique: what is the average
of the north pole and south pole on the sphere? It
is the entire equator. (This explains the phrase “a
population mean” in the previous paragraph, as
opposed to “the population mean.”) Nonetheless,
laws of large numbers hold [41], [5], and central
limit theorems exist in various situations [26],
[17], [18], [6], [22], such as when the data are
concentrated near a Fréchet mean. (Many of these
theorems were motivated by biology; read the title
of [22], for instance.) For additional background
and references concerning statistics on manifolds,
see [23].

Statistics on smooth manifolds relies on approx-
imation of the manifold by its tangent space, which
is Euclidean. Once a metric on the manifold has
been specified—a necessary and often nontrivial
step for statistics, because of the need to know
how far apart sample objects are—the exponen-
tial map at a point x takes a neighborhood U
of 0 in the tangent space Tx to a neighborhood
exp(U) around x. Ordinary probability in the vector
space Tx is transformed into geometric probability
on the smooth sample space via the exponential
map at x, which is close to an isometry when U
is small. In particular, central limit theorems on
smooth manifolds can be interpreted as describing
variation of sample means around a population
mean by pushing forward the linear setup along
an exponential map.

In the singular setting of stratified spaces, there
is no general method to compare with or reduce
to ordinary linear probability and statistics in the
tangent space at a mean. The types of sample
spaces M intended here are those possessing
a topological stratification (see [16] or [35]): an
expression as a disjoint union M = M0 ∪ M1 ∪
· · · ∪Mr of strata such that for all d ∈ {0, . . . , r},
• the stratum Md is a manifold,
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• M0 ∪ · · · ∪Md is closed in M , and
• for every pair x, y ∈ Md there is a homeomor-

phism M → M that takes x to y and takes each
stratum to itself.

The third condition ensures that the topology ofM
and its stratification behave precisely the same way
near x as they do near y . Examples include graphs
(or networks), whose strata are vertices and edges;
polytopes, whose strata are (relatively open) faces;
and real (semi)algebraic varieties, whose strata
consist of classes of singular points. The tangent
space Tx to a stratified space M at a point x is
a cone over a stratified space of dimension one
less than dim(M). If M is already a cone with
apex x, then Tx � M is as complicated as M itself;
capturing the local structure of a stratified space
near a point need not simplify the geometry the
way it does in the smooth setting.

Cases where stratified laws of large numbers
and central limit theorems are known occur
in specific simple examples where comparison
with linear spaces is possible, such as open
books [19] (unions of Euclidean half-spaces glued
along their boundary subspaces), isolated planar
hyperbolic singularities (cones where the singular
point has angle sum > 2π instead of the ice
cream case of < 2π ) [24], and binary trees [4].
But in general, de novo geometric constructions
are required. Such has been the avenue for a
good deal of probability theory, including laws of
large numbers, that has been established in the
generality of nonpositively curved spaces (see [38]),
which are defined as spaces whose triangles with
given edge lengths are thinner than would be
expected from Euclidean geometry (see [9]). The
metric structures of nonpositively curved spaces
induce a number of simplifying consequences,
such as uniqueness of Fréchet means, which have
played important roles in the progress thus far in
geometric probability and statistics on stratified
spaces. Nonetheless, the promising interactions of
nonpositive curvature with geometrically stratified
probability and statistics remain in their infancy.

Sticky Means

The novelty of attempting statistics on stratified
sample spaces is exemplified by nonclassical
“sticky” phenomena that can occur at singularities.
In Euclidean statistics, the mean of a finite set of
points moves slightly in any desired direction by
perturbing the points. This intuition extends to

manifolds, by linear approximation [26], [17], [6],
[22], but it can fail even in the simplest singular
sample spaces. Consider the tripods, for instance,
depicted in Figure 3. In the center tripod, the
Fréchet mean µ of the three points on the legs is
the origin 0, by symmetry. But wiggling the three
points does not move the Fréchet mean at all; one
of the points would have to be moved more than
twice as far from the center, as in the final tripod,
to nudge the mean onto its leg.

An open book with three pages is a product of
a tripod with vector space Rd . (To get an arbitrary
number of pages, replace the tripod with a graph
having an arbitrary number of rays emanating
from the center point. It bears mentioning that
every topologically stratified space M is locally
homeomorphic to an open book near any point on
a stratum of dimension dim(M)−1. In other words,
the tangent cones to points on codimension 1
strata are open books. Hence this example is
universal in some sense.) In an open book, the
mean sticks to the spine—the copy of Rd that is
contained in all three pages—when three similarly
situated points are wiggled, although that wiggling
can move the mean in arbitrary directions inside
the spine [19].

With these examples and others in mind, a
formal definition has been developed [24]: let
M be a set of measures on a metric space K.
Assume M has a given topology. A mean is a
continuous assignmentM→ {closed subsets ofK}.
A measure µ sticks to a closed subset C ⊆ K if every
neighborhood of µ in M contains a nonempty
open subset consisting of measures whose mean
sets are contained in C.

Stickiness implies that it is possible for the
means of large samples from a distribution on a
stratified space to lie in a subset of low dimension
with positive probability (equal to 1 in some cases,
such as the tripod) even if the distribution being
sampled is well behaved [2], [4], [19], [24]. This
contrasts with usual laws of large numbers, where
sample means approach the population mean but
almost surely never land on it—or on any given
subset of low dimension containing it. Thinking in
terms of central limit theorems, whereas in usual
cases the limiting distributions have full support,
in sticky cases the limiting distributions can
have components supported on low-dimensional
subsets of the sample space.

Examples aside, central limit theorems on strat-
ified spaces of any generality have yet to be
formulated, let alone proved. Subtle and deep
behavior associated with the boundary between
sticky and nonsticky is still being discovered. In
particular, the distinction between positive and
negative curvature seems to be critical for stick-
iness. One common type of positive curvature,
particularly in statistical problems, appears when
a flat or positively curved smooth manifold is
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quotiented by a proper Lie group action. Shape
spaces (see [27], [28])—including those applicable
to fly wings with constant topology by keeping
track of the locations of the vertices of the graph—
have this form, for instance, being quotients of
matrix spaces by actions of rotations, scaling, or
projective transformations. Huckemann [23] has
shown essentially that when sampling from a strat-
ified space that is a quotient of this form, Fréchet
means run away from singularities and hence land
almost surely in the smooth locus. On the other
hand, every case exhibiting stickiness has negative
curvature (in the sense of Alexandrov: curvature
bounded strictly above by 0; see [9]). It remains an
open problem to formulate a condition in terms of
something like negative sectional curvature that
allows means to run toward singularities of the
space for appropriate types of distributions on it.

Further potential implications for pure mathe-
matics emerge when considering how to recover
curvature invariants from asymptotics instead
of the other way around. In the smooth case,
for local samples—that is, sufficiently nearby the
mean—accounting for curvature reduces central
limit theorems to the Euclidean version. Thus, if
the curvature is unknown but properties of the dis-
tribution are known, then the curvature ought to be
recoverable. In singular settings, attempting such
a recovery could give rise to singular analogues of
smooth Riemannian curvature invariants.

Phylogenetic Trees

Moduli spaces of fly wing modules constitute just
one of myriad ways that geometric probability on
stratified spaces can arise. Among those, nothing
is special about biology, except perhaps that its
diversity of forms and the nature of their variation
lend themselves to geometric data analysis of this
sort. That said, the genesis of stratified statistics
came directly from another evolutionary biology
moduli space.

One of the principal aims of systematic and
evolutionary biology is to determine relationships
between species. Trees representing these kinships
are reconstructed from biological data such as
DNA sequences or morphology. Experimental
procedures generate distributions on the set of
phylogenetic trees in multiple ways. For example,
the evolutionary history of a single gene across
multiple individuals is represented by a “gene tree.”
Natural processes such as incomplete lineage
sorting cause gene trees sampled from a set of
individuals to differ in topology from one another
and from the evolutionary history of their set of
species—the history of population bifurcations
leading to divergence (see [30], for example).
Another crucial example occurs not from the data
but from the method of inference: the problem
of phylogenetic tree reconstruction is intractable
enough that probabilistic methods are commonly

used, resulting in posterior distributions instead
of a single optimum [36], [25].

Mathematically speaking, a phylogenetic tree on
a given set of species is a connected metric graph,
with no loops, whose vertices of degree 1 (“leaves”)
are labeled by the species. The introduction by
Billera, Holmes, and Vogtmann of an appropriate
moduli space for the problem, namely, the space
of phylogenetic trees [7], initiated a surge of
activity attempting to mine the combinatorics
and geometry of the space to devise statistical
methods. And the combinatorics is formidable:
for n species, the tree space Tn is a polyhedral
stratified space composed of (2n− 3)!! Euclidean
orthants of dimension n−2. Despite its complexity,
Tn succumbed: the advent of a polynomial time
algorithm for shortest paths in tree space [34] made
it possible to compute Fréchet means in Tn [1],
[32] based on probability theory for nonpositively
curved spaces [38].

The geometric probability on stratified spaces in
the previous two sections was initially developed
specifically to understand the behavior of Fréchet
means in the moduli spaceTn. The simple examples
[19], [24] deal with informative local subsets of Tn.
In addition to those, efforts are under way to prove
laws of large numbers and central limit theorems
in the global context of Tn itself [2], [3].

Stickiness in tree space has a concrete, mean-
ingful biological interpretation (although the jury
is out on the extent to which the interpretation
reflects reality). Points in strata of lower dimension
represent phylogenetic trees with one or more non-
binary vertices. Biologically, these are unresolved
phylogenies: one species diverges simultaneously
into three new species, for example, instead of first
splitting into two new species followed by another
binary divergence event from one of the two. Sets
of phylogenetic trees from biological experiments
often contain evidence for many or all of the
possible sequences of binary divergence events
that resolve a given multiple divergence. Stickiness
implies that the mean tree contains an unresolved
divergence whenever there is insufficient strength
of pull toward any one of the resolving binary
sequences to support the conclusion it represents.
The picture to keep in mind is the tripod, whose
stickiness we saw earlier: it is the tree space T3 on
three species.

Conclusion

Spaces of biological forms provide an environment
in which mathematical methods can assign dis-
tances between phenotypes. The lines of inquiry
here fit into biologist David Houle’s vision of phe-
nomics [21], particularly the genotype-phenotype
map. To make a long story short, selection acts
on phenotype, whereas descent and modification
act via genotype, so it becomes desirable to com-
pare phenotypic distance to genotypic distance,
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including some working definition of each distance
in any given case study. In general, to grapple
with statistical correlations between genotypes and
phenotypes requires a mathematical parametriza-
tion for each of those biological concepts. For
genotypes, that is likely to involve combinato-
rial considerations, since the basic quantum of
information is discrete. Perhaps large-scale con-
tinuous analogues or approximations might be
meaningful, as they are for statistical mechanics,
and that is another potential departure point for
mathematics. On the other hand, phenotype is
often continuous in nature: what are the locations
of the vertices in a fly wing? How do the arcs
between the vertices bow outward or inward? How
do these characteristics change from wing to wing?
Parametrization in such a context requires thinking
about spaces of continuous objects, the sort of
thinking that mathematics is designed to carry
out. The examples presented here demonstrate a
sample of the kinds of abstract structures in pure
mathematics—along with unexpected questions
about them—that biological investigations reveal.
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Geometry of Data
and Biology

Mauro Maggioni

Introduction
The analysis of large high-dimensional data sets is
a necessity in a wide variety of fields, including sta-
tistics, engineering and signal processing, physics,
biology and medicine. While in the field of statistics
data has always been at the center of attention,
in the past several years the nature of many data
sets has changed in a way that requires novel
approaches, both from a theoretical and a practical
perspective. Modern data sets may be very large but
are very often high-dimensional, meaning each data
point has a long list of attributes or coordinates,
and this is often the case: This happens frequently
in biological data (e.g., a genetic profile has easily
more than 104 entries). While a large number n
of data points is beneficial for statistical analysis,
the high-dimension D of the data is a “curse” in
the sense that, without further assumptions or
model on the data, for many classical statistical
inference and function approximation techniques
to work n is required to scale exponentially in D, a
truly gargantuan requirement (think about what
2104

looks like) [11]. Various types of assumptions
on the data are usually made to avoid this curse,
including parametric and nonparametric statisti-
cal models, as well as geometric models. These
are not disjoint approaches but rather different
languages to express modeling assumptions and
provide a priori information about the structure of
data. These hypotheses may often be interpreted
geometrically in terms of imposing that the data is
intrinsically low dimensional, and this property is
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to be exploited in learning algorithms and statis-
tical tasks so that their performance depends on
the intrinsic dimension d but not on the ambient
dimension D.

Graphs, Geometry, and Spectral Methods
We discuss here some aspects of one of these
geometric frameworks that arose within the
machine-learning community under the name
of manifold learning. The basic idea is to capture
the intrinsic geometry of data by constructing a
graph connecting nearby data points and then
study the geometry of such a graph.

Given data Xn := {xi}ni=1 ⊂ RD one constructs a
weighted graph G with vertex set Xn and edges on
each pair (xi , xj) of weight

(1) Wij = e−
||xi−xj ||2

σ

(self-edges included) or other similarity measure
(more on this below). Let D be the degree matrix,
i.e., the diagonal matrix with Dxixi =

∑
xj Wxixj . We

consider the random walk associated to the Markov
matrix P = D−1W and the normalized Laplacian

L = I − D− 1
2WD−

1
2 . These objects are widely

studied, in particular in the field of spectral graph
theory [3], where the properties of eigenvalues and
eigenvectors of P and L (they are closely related)
are used to glean information about the geometry
of the graph.

In diffusion geometry [7], [8], [5], [6] one focuses
on the random walk P and studies relationships to
both processes on graphs and to high-dimensional
dynamical systems [4], [18], [22], both of which
appear often in biology. Let Pϕi = λiϕi be the
spectral decomposition of P , with eigenvalues
sorted in decreasing order: 1=λ1 ≥ λ2 ≥ · · · ≥
λi ≥ · · · . We consider the diffusion map Φt,m,
an embedding of G into Rm, for some t ≥ 0
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and m ≥ 1, defined by Φt,m(x) = (√λtiϕi(x))mi=1.
Various versions of this map have a long history in
computer science, where they were used to embed
graphs in the plane, and in differential geometry
[2]. Its properties in general are still only partially
understood, and for certain families of graphs this
map may not have desirable properties (e.g., for
expanders).

Consider the case when the points Xn are sam-
pled independently from the normalized volume
measure on a d-dimensional Riemannian mani-
fold M in RD. The graph G and the operators
constructed on it, such as P and L, are then
random with the samples. One may prove that
the (random linear) operator L converges to the
intrinsic Laplace-Beltrami operator on M as n
tends to infinity.1

Spectral Clustering and Diffusion
In the case of graphs, the diffusion map Φt,m may
be shown to have good metric properties when a
suitable metric is defined on the graph. We define
the diffusion distance on G at time t by

dt(x, y) = ||P t(x, ·)− P t(y, ·)||L2(G) ,

where ||f ||2L2(G) =
∑
x∈G |f (x)|2. In other words, the

diffusion distance dt(x, y) between two points x, y
is large if random walks of length t starting from
x and y rarely reach the same point with similar
probabilities.

It is easy to see, by spectral expansion, that

dt(x, y)2 =
n∑
i=1

λti |ϕi(x)−ϕi(y)|2

= ||Φt,n(x)− Φt,n(y)||2Rn�||Φt,m(x)− Φt,m(y)||2Rm .
In other words, Euclidean distances in the range ofΦt,m are comparable to diffusion distances on G.
When is diffusion distance particularly useful? If the
graph contains clusters C1, C2, one would expect
that if the definition of cluster is “reasonable,”
few random walks of length t that started from
an x ∈ C1 would transition to a y ∈ C2 (unless t
is very large) and vice versa; thus the diffusion
distance dt(x, y) ought to be large. This is in fact
the case, for example, when conductance is used
to define clusters: let

c(S) =
∑
x∈S,y∉S Wxy

min{
∑
x,y∈S Wxy ,

∑
x,y∉S Wxy}

be the conductance of S ⊆ G. A cluster may be
defined as a set S with small conductance: if c(S)
is small, then the sum of the weights of edges
connecting S to its complement is small compared
to both the sum of the weights of edges within
S and the sum of those within Sc . This implies

1In a suitable sense, with high probability achieved, by
choosing the σ in the construction of W in an appropriate
fashion as a function of n and the intrinsic dimension d of
M and up to an appropriate normalization [7], [10].

that a random walk that started in S is trapped
in S with high probability for a long time. More
precisely, with probability at least 1/2 a walk
that started in S at random2 stays in S up to
time O(1/c(S)). So if the two clusters C1 and C2

have low conductance, then the diffusion distance
between any x ∈ C1 and y ∈ C2 is large up to
time O(1/max{c(C1), c(C2)}). This implies thatΦt,m will map C1 and C2 far from each other in
Euclidean space, where they will have a chance
of being separated by a simple boundary, e.g., a
hyperplane. One of the most powerful and widely
used clustering algorithms is spectral clustering,
which dates to work in the 1970s [12], [13] (see
also the overviews [19], [21]) and may be motivated
by these ideas.

Connections to Biology
High-dimensional, large data sets collected in the
biological sciences require, as discussed above,
novel mathematical and statistical tools. We men-
tion two examples, among many, where geometric
models are particularly relevant.

First of all, clustering is a very common task
in the analysis of biological data (see [14], [20],
[15], [1] and references therein, among many,
many others). A similarity function between the
objects to be clustered (genes, proteins, genomes,
philogenetic trees, etc.) is defined, and clustering
or hierarchical clustering techniques with respect
to these similarity measures are used to group
the objects of interest (e.g., gene responses across
patients) in order to discover structure among them.
It is often difficult to have a priori information
about the shape of the clusters, and tools such
as spectral clustering that can accommodate the
biologically defined similarity measures into a
graph and do not require assumptions on the
shapes of the clusters are an ideal tool.

Another, perhaps surprising, connection is
with molecular dynamics (MD), often used to ex-
plore properties of biomolecules: the motion of a
molecule in solution is often modeled by large sys-
tems of stochastic differential equations, with the
stochasticity representing the effect of the solvent
on the molecule. Leaving aside the (noneligible)
shortcomings of such models, one obtains a first-
order Langevin equation representing diffusion in
a potential well:

dYt = −∇U(Yt)dt + ΣdBt ,
where Yt is a 3N-dimensional vector containing the
three-dimensional coordinates of the N atoms in
the molecule, U is a potential defined on the state
space R3N , Bt is a standard Wigner process, andΣ determines the diffusion tensor. N is typically
very large.

2More precisely, according to the stationary distribution of
P .
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Often one is mostly interested in particular fea-
tures of these systems, typically events occurring
at large time scales, such as relative energy levels or
transition rates between metastable states, which
are local minima of the energy corresponding to
regions of state space where the molecule spends
a significant amount of time before hopping to
another such state. In this situation it is natural to
conjecture that there may be a small number of
effective degrees of freedom of the molecule that
determine its behavior at such large time scales.
Geometrically speaking, there may be an intrinsi-
cally low-dimensional set around which large time
trajectories accumulate; metastable states would
correspond to “clusters” which are well separated
in terms of (expected) time to transition among
them.

This way of thinking suggests connections with
the ideas of diffusion distance, clusters, and low-
conductance sets described above. Several recent
papers have made significant contributions to this
line of thinking from a geometric perspective:
first it was established [7], [8], [4] that, given a
set of independent samples from long molecular
dynamics trajectories, one may slightly modify
the construction of the graph above to obtain
a graph Laplacian that approximates not a man-
ifold Laplacian but the Laplacian associated to
the Fokker-Planck equation corresponding to the
Langevin diffusion above, describing the evolution
of the probability distribution of the position of
the molecule. It is then natural to use diffusion
maps to reduce the dimensionality of the state
space to Rm, m� 3N, and ask whether one may
write or learn from data a Langevin equation in
Rm with trajectories consistent with the original
ones (see Figure 1). This type of model reduction is
sought in order to glean information about these
high-dimensional systems, but the crucial choice
of low-dimensional embedding is usually done by
hand by physical chemists using their expertise.

While promising, the standard diffusion map
technique turned out to be rather sensitive to the
choices of parameters (in particular, the parameter
σ in the construction of the weights in the graph
(1)). It was also not clear if the assumption that
large-time trajectories did indeed concentrate
around low-dimensional sets was a good model for
real data. A novel technique called multiscale SVD
[17] was developed to estimate in a robust way the
intrinsic dimension of point clouds. The basic idea
is to perform the SVD decomposition of data in a
ball Bz(r) centered at a data point z and having
radius r and use the behavior of the singular
values for fixed z and varying r to determine
the intrinsic dimension of data and a suitable
scale (value of r ) at which the data around z is
low dimensional. These constructions are inspired
by classical work in geometric measure theory
[16]. This construction was generalized to certain
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Figure 1. Diffusion map of configurations of a
small peptide (alanine dipeptide) with N = 12N = 12N = 12
atoms, simulated with implicit solvent (i.e.,
instead of simulating all the water molecules,
their “net force” is simulated by introducing
noise and modifying the force field), computed
with the algorithms described in [18], which take
into account local dimensionality and the local
scale where data is nearly “linear.” Dense
regions correspond to metastable states, thin
connections to transition paths between those.
The apparent self-intersection is an artifact of
embedding from D = 36D = 36D = 36 tom = 3m = 3m = 3 dimensions
and disappears whenm = 4m = 4m = 4. The points are
colored by one of the dihedral angles of the
molecule, φφφ, known to be particularly important
for the effective dynamic of the molecule. It is
clearly a function of the first two diffusion
coordinates constructed by the algorithm, and
so is the second dihedral angle (not shown). The
two most important metastable regions are
revealed and well separated in the first diffusion
coordinate; each of them has two subregions,
which are separated by higher-order diffusion
coordinates. As detailed in [18], a
one-dimensional Langevin process may be
estimated in the first diffusion coordinate that
accurately reproduces key features of the
large-time dynamics of the original system.

non-Euclidean spaces (such as the ones modeling
the state space in molecular dynamics, which
is naturally R3N modulo the Galileo group) and
deployed to unveil that indeed it is often the case,
especially near crucial transition paths between
metastable states, that the intrinsic dimension
of long trajectories is indeed much smaller than
the dimension of the state space [18]. Moreover,
multiscale SVD yields an estimate of a “good
local scale” r∗(z) around each point z, which is
roughly the largest r such that the data in Bz(r)
is both intrinsically low dimensional and well
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approximated by a low-dimensional hyperplane
(i.e., it is roughly flat). It turns out that, for molecular
dynamics data, both the intrinsic dimension and
this “good local scale” are often highly variable
across regions of state space. It is natural to use this
“good local scale” as the scale parameter σ (now a
function of xi instead of a constant) in the graph
construction (1), yielding a robust generalization
of diffusion maps called locally scaled diffusion
maps [18], which has been used successfully to
perform model reduction for several molecules of
interest, yielding extremely low-dimensional and
useful representations of large molecules, even in
cases where it had been suggested that no such
representations were possible [22].

Formidable challenges, both practical and theo-
retical, still exist. For example, these techniques
require samples from long trajectories, which may
be prohibitively expensive. Novel algorithms are
being developed [9] to accelerate the simulation of
molecular dynamics paths based on the dimension
estimation and reduction above, given only a large
number of short paths, whose calculation, while
still expensive, is trivially parallelizable.

Conclusion
Biological data sets are large, high-dimensional, ex-
tremely diverse, and complex: novel mathematical,
algorithmic, and interactive tools are needed to
extract information, help visualize, and interpret
the data collected. These mathematical construc-
tions and algorithms are to data what instruments
collecting data are to the physical world: they help
capture, quantify, and inspire the discovery of the
rules that govern their inputs.
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In Memory of Ray Kunze
Kenneth I. Gross and Edward N. Wilson
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Ray Kunze

Ray Alden Kunze
passed away on May 21,
2014, after a lengthy
illness. Ray was a long-
time member of the
AMS, served on the AMS
Council and a number
of American Mathemat-
ical Society committees,
and was selected as
an Inaugural Fellow in
2012. He published over
fifty research articles,
among which were sem-
inal results of primary

importance in representation theory and harmonic
analysis. As well, his classic textbook on linear
algebra, co-authored with Kenneth Hoffman, was
translated into many languages and used around
the world.

Ray was born March 7, 1928, in Des Moines,
Iowa, but lived much of his youth in the area
around Milwaukee, Wisconsin. He received his
bachelor of science and master of science degrees
in mathematics from the University of Chicago.
A talented tennis player, he was captain of the
University of Chicago tennis team. He played
competitive tennis and then table tennis all of his
life. His graduate studies were interrupted during
the early 1950s by military service, during which
period he served as a mathematical analyst in the
Department of Defense. Upon completion of his
tour of duty he returned to his doctoral studies at
the University of Chicago and in 1957 received his
doctor of philosophy degree in mathematics.

Ray began his mathematics career on the faculty
of MIT and over the ensuing years served on
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Edward N. Wilson is professor of mathematics at Washing-
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edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1283

the faculties of Brandeis University, Washington
University, the University of California at Irvine,
and the University of Georgia. At both Irvine and
Georgia he chaired the Department of Mathematics.
He also held numerous visiting positions in the
United States, including the Institute for Advanced
Study at Princeton, and in England, Belgium, France,
Italy, Germany, Australia, and Taiwan.

Three aspects of Ray’s research can be singled
out as especially notable: (i) His joint work with
Eli Stein in the late 1950s and 1960s (“the Kunze-
Stein phenomena”) in which they constructed
uniformly bounded nonunitary representations
of a semisimple Lie group G and showed that
convolution by an Lp function is a bounded
operator on L2(G) for all 1 ≤ p < 2. There is no
analogue in the classical theory, as convolution
by an Lp function on Rn is bounded only when
p = 1. (ii) His papers on noncommutative Lp
spaces associated with a von Neumann algebra,
a topic initiated by Irving Segal and Jacques
Dixmier in the 1950s and which is now a well-
established area with hundreds of contributors.
(iii) His joint work in the 1970s and 1980s with Ken
Gross on operator-valued Bessel functions (“Gross-
Kunze Bessel functions”) and their application
to noncommutative harmonic analysis and to
the infinite-dimensional representation theory of
semisimple Lie groups.

Ray was also an inspirational teacher who
advised eleven doctoral students, a number of
whom have gone on to distinguished careers and
three of whom are Fellows of the AMS. Those
who had the great privilege of being his student
received the best possible mathematical training.
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Art Review

Man Ray’s Human Equations
E. Arthur Robinson Jr.

American artist and photographer Man Ray was
living in Paris in the 1920s and 1930s, and was
an active participant in the Dada and surrealist
movements. Man Ray is probably best known for his
1921 readymade “The Gift,” a flatiron with thumb
tacks glued to the bottom; for his “Rayographs,”
darkroom-composed shadow images of household
objects; and for his surrealistic photographs of the
human body.

In 1934 Max Ernst suggested that Man Ray
photograph the mathematical model collection at
the Institut Henri Poincaré. At the institute Man
Ray encountered a “dim hall, lined with glass cases
containing hundreds of strange objects, covered
with dust, objects in wood, plaster, paper-mache,
metal, wire string, glass, glue, gelatin, paper.” Many
of the models were German in origin, dating back
to the late nineteenth and early twentieth centuries.
Man Ray spent “several days,” ultimately pho-
tographing some thirty-four of the approximately
three hundred models at the institute. Twelve
of these photographs were published in 1936 in
the journal Cahiers d’Art as illustrations to an
article “Mathematique et Art Abstrait” by art critic
Christian Zervos, which questioned whether math-
ematical objects could be considered art. Several
photographs were featured in the 1938 Exposition
Internationale du Surréalisme in Paris, and later
the same year others were shown at MoMa, the
Museum of Modern Art, in New York.

With the imminent arrival of Hitler’s army in
1940, Man Ray was forced to flee Paris, leaving
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Figure 1. Man Ray in his Hollywood studio in
1947. Behind him can be seen “Twelfth Night”

(Figure 2), “As You Like It”: showing a sphere in
(Man Ray’s) hand, and “As You Like It (Hands

Free)”: based on the model “Three helices with
the same axis and pitch.”

behind much of his work and eventually settling in
Hollywood. Man Ray retrieved the photographs in
1948 and embarked on a new series of twenty-three
oil paintings based on the models. Originally titled
the “Human Equations,” Man Ray emphasized
the anthropomorphic qualities that he saw in the
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Figure 2. Man Ray’s “Twelfth Night” incorporates
four different models from the Institute Henri
Poincaré (Figure 3). The strange object, front
right, with an “egg” sitting on it is actually the
stand for a model of a cyclide. The spiral object
behind it is a broken lampshade, one of Man
Ray’s favorite artifacts.

models. When the paintings were featured later
that year in a show at the Copley Gallery in Beverly
Hills, Man Ray had assigned each painting the
name of a play by Shakespeare and had renamed
the entire series the “Shakespearean Equations.”

From February to May 2015, the Phillips Collec-
tion in Washington DC presented a major Man Ray
exhibition. Titled “Man Ray—Human Equations: A
journey from mathematics to Shakespeare,” the ex-
hibition brought together for the first time eighteen
of Man Ray’s Shakespearean Equations paintings,
his 1936 mathematical model photographs, and
some of the original models from the Institut
Henri Poincaré. A significant selection of Man Ray’s
other work was also exhibited. The exhibition was
curated by Wendy Grossman.

Running concurrently at the Phillips, in an adja-
cent room, was a second exhibition titled “Hiroshi
Sugimoto: Conceptual forms and mathematical
models.” When contemporary Japanese photog-
rapher and sculptor Hiroshi Sugimoto saw the
University of Tokyo’s nineteenth-century German
mathematical model collection in 2002, he rec-
ognized the models from Man Ray’s work (see
Figure 10). In addition to Sugimoto’s large-format
photographs of the University of Tokyo models,
this exhibition featured several of the very large
polished aluminum mathematical models that Sug-
imoto made himself using high-precision Japanese
industrial milling technology.

Many readers of this review will undoubt-
edly also have seen models in glass cases like
the ones Man Ray saw in Paris and Sugimoto
saw sixty years later in Tokyo, since these

types of models still exist in math depart-
ments throughout the world.1 One of the most
extensive and well-documented collections in
the United States is at the University of Illinois
(www.mathmodels.illinois.edu/). Another ex-
cellent collection, with a good website, is at Har-
vard (www.math.harvard.edu/history/models/
index.html). These types of models cover many
different mathematical topics. Beyond models of
simple objects like spheres, ellipses, and cones,
there are stellated polyhedra, space curves, and
linkages.

The most popular topics for the models are
surfaces. Among the models that Man Ray pho-
tographed at the Institut Henri Poincaré and then
painted was a Meissner tetrahedron (Figure 4). This
is a solid surface with a constant diameter that is
made by intersecting four spheres, then modifying
three of the edges. As a painting, the Meissner
tetrahedron becomes Man Ray’s “Hamlet.”

Other surfaces found among the models come
from differential and algebraic geometry or depict
the graphs of functions. The Kummer surface is a
quartic surface with eight real double points. The
plaster model of the Kummer surface (Figure 5)
that Man Ray photographed at the Institut Henri
Poincaré consists of six sheets suspended by
metal rods that touch at the double points. Man
Ray transforms this surface into the painting
“King Lear.” One imagines the top sheet as Lear
himself and the sheets below as Lear’s long-
suffering daughters. In a similar way, the poles
of the derivative ℘′℘′℘′ of the Weierstrass ℘℘℘-function
become, for Man Ray, “The Merry Wives of Windsor”
(Figure 6).

Man Ray’s “Julius Caesar” (Figure 7), which
served as the poster for the Phillips exhibition, is
based on the essential singularity in the graph of
the real part of w = e1/z at z = 0. A mathematician
would understand this in terms of Picard’s great
theorem, which says that in any neighborhood of
z = 0, the variable w must take every complex
value except one. However, it is certain that Man
Ray was oblivious to this fact. He said, “The
formulas accompanying [the models] had meant
nothing to me.” Yet we know from Picard that
this function must have some sort of extremely
complicated behavior in a neighborhood of z = 0.
Any good model of the graph would have to reflect
this complexity; the model would have to “look”
interesting. Indeed, as Man Ray puts it, “The forms
themselves were as varied and authentic as any
in nature.” In other words, the complexity of the
mathematics comes through in the models, and
this is why they captured Man Ray’s imagination.

1A list https://angelavc.wordpress.com/collections-
of-mathematical-models/ of locations of mathemati-
cal model collections is maintained by Angela Vierling-
Claassen.
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Figure 3. Three of the Institut Henri Poincaré models in “Twelfth Night”: the cubic surface
20x(3y2 − x2)− 24(x2 + y2)+ 3z2 = 020x(3y2 − x2)− 24(x2 + y2)+ 3z2 = 020x(3y2 − x2)− 24(x2 + y2)+ 3z2 = 0, a wooden Enneper minimal surface by Joseph Caron, and Man

Ray’s photograph of the paper Brill-Schilling model “Curvature Circles at a Point of Negative
Curvature.”

Figure 4. The model of a Meissner tetrahedron from the Institut Henri Poincaré and Man Ray’s
“Hamlet.” Man Ray says that he decorated the Meissner tetrahedron to resemble a breast.

The Institut Henri Poincaré models, and similar
models found in other mathematics departments
around the world, belong to a particular era
in the history of mathematics education that
lasted from around 1870 until the beginning of
the First World War. Peggy Kidwell, curator of
the Smithsonian Museum of American History’s
extensive model collection, refers to these as
models by and for professional mathematicians
[6]. Some of the earliest models of this type go
back to collaborations between Alexander Brill, a
mathematician with an interest in model making,
and Felix Klein. Model design went on to become
a standard exercise that Klein and other German
mathematicians assigned to their students. The
models were “published” by Brill’s brother, Ludwig
Brill, who manufactured and sold the models
through a catalog (some of these catalogs can be
seen on the University of Illinois website). Brill
was later joined by mathematician Martin Schilling,
who eventually took over the business. A nice book
about these “Brill-Schilling” models is [2].

In addition to the Sorbonne (whose models
later ended up in the Institut Henri Poincaré)
and the University of Tokyo, many American
universities also acquired models during this
period. Despite their high prices, newly serious

American mathematics departments were anxious
to keep up with the latest German techniques in
mathematics education. The German models, once
acquired, often inspired local interest in model
making. The Institut Henri Poincaré collection
includes many models by the French mathematician
Joseph Caron. Some of Caron’s models ended up
in Man Ray’s work; for example, Caron’s Enneper
surface appears in “Twelfth Night” (see Figures 2
and 3). In the US, models were made and sold by
Richard P. Baker2 of Iowa State University until the
1930s (see [6]). But the golden age of mathematical
models would essentially end with the beginning
of the First World War as German products became
increasingly unavailable. Also, mathematics was
entering a more axiomatic and algebraic period that
would ultimately be exemplified by the iconoclastic
Bourbaki.

Visual mathematics, including model building,
is something that goes in and out of style. There
was not much interest in models of polyhedra
when Magnus Wenninger began making them in
1958 (see [9]), but now one can buy a commercial
polyhedral modeling system called Zometool (see

2To see some of Baker’s models, visit the Smithsonian
webpage collections.si.edu/search/index.htm and
search “Richard P. Baker.”
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Figure 5. The Kummer surface from the Institut Henri Poincaré, Man Ray’s 1936 photograph of it, and
its transition in 1948 to “King Lear.” The model was designed by Karl Rohn (see [7] for a history of
models of Kummer surfaces).

Figure 6. The Weierstrass ℘′℘′℘′ function and Man Ray’s “Merry Wives of Windsor.”

[3]). Computer graphics started to become available
in the late 1970s. As a student I remember being
mesmerized by a Thomas Banchoff (see [1]) lecture
about computer visualization of the 4-dimensional
graphs of complex analytic functions. Computer
graphics really took off in the 1980s, sixty years
after the First World War, as inexpensive personal
computers with previously unimaginable graphical
capabilities became widely available. In the period
immediately following the First World War, Pierre
Fatou and Gaston Julia laid the foundations for
what would ultimately become complex dynamics,
but they were hindered by their inability to
“see” a Julia set. No field was revolutionized by
computer graphics more than complex dynamics,
where pictures almost always preceded theorems.
Pictures of Julia sets and Mandelbrot sets even
became a sort of “folk art,” appearing on posters
and t-shirts. A picture of what is called “Douady’s
rabbit” (Figure 8) is a Julia set with an attracting
periodic orbit of period 3. It is a rabbit in precisely
the same sense that Man Ray’s “Julius Caesar” is
Julius Caesar.

Although Man Ray was not a mathematician,
mathematical ideas figure frequently in his work.
One of Man Ray’s readymades, which appeared
in the Phillips exhibition, is a coat hanger mobile
called “Obstruction” (Figure 9). It arrives at a
gallery as a suitcase full of coat hangers, with
the following assembly instructions (in Man Ray’s
handwriting with a hand-drawn diagram): “You

begin with one hanger attached to the ceiling.
In the two holes at the extremity of the hanger
introduce two more hangers. Into these you hook
four more hangers. Into these you hook eight more
hangers and so on until the sixth row has thirty two
hangers. Of course if enough hangers are available,
this mathematical progression may be carried on
to infinity. The increasing confusion is apparent
only to the eye and is to be desired. Man Ray.”
Downstairs at the Phillips was a contemporary coat
hanger mobile made by a group of students from
Kenmore Middle School in Arlington, Virginia, who
had visited the Man Ray exhibition.3

Another example of Man Ray’s interest in
mathematics is his 1938 painting “La quadrature,”
which appeared in the Phillips exhibition. Man
Ray painted it after having a dream about the
impossibility of “squaring the circle.” The painting
looks like a mechanical device consisting of a
cone that pushes down into a circle, stretching
it out into a square. It was painted well before
the Shakespearean Equations, but after Man Ray’s
visit to the Institut Henri Poincaré, and was clearly
influenced by the models there. A study for the
painting shows a second device that is obviously a

3See the Washington Post article www.washingtonpost.
com/local/education/at-arlingtons-kenmore-
middle-school-teaching-math-really-is-an-art/
2015/05/17/12342ae2-f8cd-11e4-9ef4-1bb7ce3b3fb7_
story.html.
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Figure 7. The real part of w = e1/zw = e1/zw = e1/z near the
origin, and Man Ray’s “Julius Caesar.” Caesar’s

scepter is a table leg with a caster. Behind
Caesar is a blackboard with mathematical

formulas, including
√

Man Ray and 2+ 2 = 222+ 2 = 222+ 2 = 22.

linkage, a common subject for the model makers.
Man Ray’s fascination with squaring the circle
comes out again in the Shakespearean Equations
“King Lear” (Figure 5), in which the square canvas
is mounted on a board with a wooden circle.

Many of the surfaces that Man Ray would have
seen modeled at the Institut Henri Poincaré are
now easy to draw using software like Mathematica.
Many of these surfaces are featured in the book
Modern Differential Geometry of Curves and Sur-
faces with Mathematica by the late Alfred Gray
[4]. Mathematica pictures of surfaces can be ro-
tated on the screen, and controls can be added
to animate the picture as the parameters change.
The Phillips exhibition also featured a computer
graphics demonstration, furnished by MoMath, the
Museum of Mathematics in New York. The screen
showed images of several algebraic surfaces, and
there were knobs that visitors could turn to vary
the parameters in real time. But even with this
added motion, these pictures were pretty dull
compared to the models, the photographs, and
the paintings. The paintings, in particular, have a
presence that is very poorly conveyed by anything
in a book or on a computer screen. This is why we
still go to museums.

Beyond computer graphics, there is 3D-printing,
which is now fairly easily accomplished using
Mathematica and an online printing company.

Figure 8. Douady’s “rabbit.”

Figure 9. Man Ray’s “Obstruction”: a binary tree
made out of coat hangers.

One ends up with a physical model not unlike
the models from the Institut Henri Poincaré or
University of Tokyo. In fact, this is a less expensive
version of the process Sugimoto used to make his
gigantic models (Figure 10).

In my own attempt to draw some of the models
with Mathematica, I rediscovered something I
already knew from teaching calculus. The hardest
thing is to find the right view. Choosing the view
is a process akin to composing a photograph,
something Man Ray and Hiroshi Sugimoto would
be familiar with.

But using a computer to draw a picture of a
surface, or even printing it in 3D, is not the same as
drawing or painting it by hand or molding it out of
a solid material. Drawing, painting, and sculpting
are physical activities that demand a more intimate
relationship with their subject. If you look carefully
at Man Ray’s Shakespearean Equations paintings
you will see that they are drawn very accurately.
So while Man Ray may have dressed up the
mathematics in new Shakespearean costumes, the
mathematics itself still shines through unscathed.
A rose by any other name…
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Figure 10. Sugimoto’s photograph of a
pseudosphere and his aluminum pseudosphere
sculpture. The sculpture is about 2 meters tall,
and the end of the cusp is about 0.5 millimeters
in diameter.

After the Phillips, the Man Ray Human Equations
exhibition travels to the Ny Carlsberg Glyptotek in
Copenhagen, where it runs June 11 to September
20, 2015. Then it moves to The Israel Museum
in Jerusalem, where it runs October 20, 2015, to
January 23, 2016.

My thanks to Peggy Kidwell and Wendy Gross-
man for helpful discussions about the models and
Man Ray.
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Institut Henri Poincaré, Paris. Photo: Elie Posner. Mathe-
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Brill-Schilling Collection. Institut Henri Poincaré, Paris.
Photo: Elie Posner.
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× 10 1/4 × 5 1/8 in. Brill-Schilling Collection. Insti-
tut Henri Poincaré, Paris. Photo: Elie Posner. Man Ray,
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vas, 16 x 20 1/8 in. The Cleveland Museum of Art,
Bequest of Lockwood Thompson 1992.301. © Man Ray
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• Figure 5: Mathematical Object: Kummer Surface with
Eight Real Double Points, c. 1900. Plaster with metal
supports, 7 1/2 × 11 × 5 7/8 in. Brill-Schilling Collec-
tion. Institut Henri Poincaré, Paris. Photo: Elie Posner.
Man Ray, Mathematical Object, 1934–35. Gelatin silver
print, 9 × 11 in. Collection L. Malle, Paris. © Man Ray
Trust/Artists Rights Society (ARS), NY/ADAGP, Paris,
2015. Man Ray, Shakespearean Equation, “King Lear,”
1948. Oil on canvas, 18 1/8 × 24 1/8 in. Hirshhorn Mu-
seum and Sculpture Garden, Smithsonian Institution,
Washington, DC. Gift of Joseph H. Hirshhorn, 1972.
© Man Ray Trust / Artists Rights Society (ARS), NY /
ADAGP, Paris 2015. Photography by Cathy Carver.

• Figure 6: Mathematical Object: Imaginary and Real
Part of the Derivative of the Weierstrass ℘-Function,
c. 1900. Plaster, 6 1/2 × 8 × 5 7/8 in. Brill-Schilling
Collection. Institut Henri Poincaré, Paris. Photo: Elie Pos-
ner. Man Ray, Shakespearean Equation, “Merry Wives
of Windsor,” 1948. Oil on canvas, 24 × 18 1/8 in. Pri-
vate Collection, Courtesy Fondazione Marconi, Milan. ©
Man Ray Trust/Artists Rights Society (ARS), NY/ADAGP,
Paris, 2015.

• Figure 7: Mathematical Object: Real Part of the Func-
tion w = e1/z , c. 1900. Plaster, 9 × 12 3/8 × 7 1/2 in.
Brill-Schilling Collection. Institut Henri Poincaré, Paris.
Photo: Elie Posner. Man Ray, Shakespearean Equation,
“Julius Caesar,” 1948. Oil on masonite, 24 × 19 3/4 in.
The Rosalind & Melvin Jacobs Collection, New York. ©
Man Ray Trust/Artists Rights Society (ARS), NY/ADAGP,
Paris, 2015.

• Figure 9: Man Ray, “Obstruction,” 1920/editioned
replica 1964. Assisted readymade: 63 wooden coat
hangers, 43 5/16 × 47 1/4 × 47 1/4 in. The Israel
Museum, Jerusalem. Gift of Beatrice (Buddy) Mayer,
Chicago, to American Friends of the Israel Museum,
B84.0027. © Man Ray Trust / Artists Rights Society
(ARS), NY/ADAGP, Paris, 2015. Photo © The Israel
Museum, Jerusalem, by Avshalom Avital.

• Figure 10: Hiroshi Sugimoto, Surface of Revolution
with Constant Negative Curvature (Conceptual Form
0010), 2004. Gelatin-silver print, 58 3/4 × 47 in. Collec-
tion of the artist, New York. Hiroshi Sugimoto, Surface
of Revolution with Constant Negative Curvature (Math-
ematical Model 009), 2006. Aluminum and mirror, 76
× 27 1/2 in. diam. Pace Gallery, New York.
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On the Genesis
of the Woods Hole
Fixed Point Theorem
Loring W. Tu

The Woods Hole fixed point theorem is a far-
reaching extension of the classical Lefschetz fixed
point theorem to vector bundles. It has as corollar-
ies a holomorphic Lefschetz formula for complex
manifolds and the Weyl character formula for
the irreducible representations of a compact Lie
group. Apart from its importance in its own right,
the Woods Hole fixed point theorem is crucial
in the history of mathematics as a precursor to
the Atiyah–Bott fixed point theorem for elliptic
complexes [7], one of the crowning glories of
the analysis and topology of manifolds. On the
algebraic side it led to Verdier’s Lefschetz fixed
point theorem in étale cohomology ([13], [23]).
Indeed, Atiyah was awarded the Fields Medal in
1966 and the citation reads in part that Atiyah
“proved jointly with Singer the index theorem
of elliptic operators on complex manifolds” and
“worked in collaboration with Bott to prove a fixed
point theorem related to the Lefschetz formula.”
The discovery of these fixed point theorems dates
back to the AMS Summer Research Institute on
Algebraic Geometry at Woods Hole, a small town
by the sea in Massachusetts, in 1964. With the
passage of time, memories of how the theorems
came about have become somewhat murky. In
2001 Raoul Bott unwittingly ignited a controversy
through an interview published in the Notices of
the AMS, a controversy that to this day has not
been settled.

There are three protagonists in this drama:
Michael Atiyah, Raoul Bott, and Goro Shimura—
all three giants of twentieth-century mathematics.
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Atiyah, best known for the index theorem, has

made extensive and deep contributions to analysis,

topology, K-theory, and mathematical physics.

Bott, through foundational work in topology, had

a profound influence on geometry and topology in

the last sixty years. Shimura, known among other

things for the Shimura variety, played a key role

in the proof of Fermat’s Last Theorem through

his formulating the Shimura-Taniyama conjecture.

Each of them has written a recollection of the

genesis of the Woods Hole fixed point theorem

([1], [10], [11], [15], [16], [17]). The controversy

centers on Shimura’s exact contribution.

While editing Volume 5 of Bott’s Collected

Papers, I wrote to both Atiyah and Shimura for

commentaries. In the process I discovered that

there is some unfinished business. Sometimes

history is best written not by the participants

but by an unbiased observer. I have no stake in

the outcome and my purpose is to examine the

written record, to interview the participants, and

to summarize the divergent points of view. It may

not be possible to arrive at the historical truth

acceptable to all but, by publishing this account in

the Notices, perhaps one can inch one step closer.

Unfortunately, Raoul Bott is no longer with us, but

he did leave behind a voluminous written record,

which forms part of the basis of my inquiry. In

the interest of full disclosure, I should mention

that Goro Shimura was my undergraduate thesis

advisor at Princeton and Raoul Bott was one of

my mentors at Harvard and that I owe them both

a debt of gratitude.

The Classical Lefschetz Fixed Point Theorem

The classical Lefschetz fixed point theorem is

the beautiful statement that the number of fixed

points of a nondegenerate smooth map f : M →M
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∆
Graph(f )

M

M

Figure 1. A transversal intersection of Graph(f )Graph(f )Graph(f )
with the diagonal.

from a compact oriented manifold M to itself is
the Lefschetz number of f , i.e., the alternating sum∑
q(−1)q tr f∗|Hq(M ;R) of the traces of the induced

linear maps on the real cohomology vector spaces
Hq(M ; R). Here “nondegenerate” means that the
graph Graph(f ) of f meets the diagonal∆ ofM×M
transversely and that fixed points are counted with
multiplicities±1, as is usual in intersection theory,
depending on the orientations of Graph(f ) and ∆.

For example, if f : S2 → S2 is the rotation of
the sphere through α radians about the z-axis, for
0 < α < 2π , then f has two fixed points, the north
and the south poles, each counted with multiplicity

1. The cohomology vector spaces Hq(S2; R) of the
2-sphere are R, 0, R in dimensions 0, 1, and 2
respectively. It is easy to see that the induced
maps f∗ on Hq(S2; R) are 1 (the identity map), 0,
and 1 respectively, so the Lefschetz number of f
is

L(f ) = 1− 0+ 1 = 2,

which is the number of fixed points (Figure 2).

b

b

Figure 2. A rotation of the sphere about the

zzz-axis has two fixed points. The Lefschetz

number of the rotation is also 222.

The Lefschetz fixed point theorem has some
stunning consequences. For one thing, it implies
quite easily the Hopf index theorem for vector
fields with nondegenerate zeros: if a smooth vec-
tor field on a compact oriented manifold has
nondegenerate zeros, then the total number of
zeros, counted with multiplicity, is the Euler char-
acteristic of the manifold (Figure 3). As another
consequence, if the manifold M is contractible,

b

b

Figure 3. This vector field on the sphere has two

zeros, each with multiplicity 1. The Euler

characteristic of the sphere is also 222.

then its cohomology vanishes in positive dimen-
sions and H0(M ; R) = R in dimension 0. Thus the
induced map f∗ on cohomology is the identity
map in H0 and is otherwise the zero map, so that
the Lefschetz number of f is 1. In this way the

Lefschetz fixed point theorem implies that every
smooth map from a contractible manifold to itself
has a fixed point. This is the smooth analog of
Brouwer’s fixed point theorem for a continuous
map of a disk.

The Controversy

At one point in his 2001 Notices interview with
Allyn Jackson [9], Raoul Bott spoke about working
with Michael Atiyah at the 1964 Woods Hole
conference. He said, “During the conference we

discovered our fixed point theorem, the Lefschetz
fixed point theorem in this new context. This was
a very pleasant insight. The number theorists at
first told us we must be wrong, but then we turned
out to be right. So we enjoyed that!” [9, p. 379].

In a letter to the editor [15], Shimura bridled at
the description of the discovery, which made no
mention of Shimura’s conjecture. He also objected
to Bott’s memory that some number theorists

were wrong, interpreting it as an intentional put-
down of number theorists, saying that he was not
aware of any number theorist who was against his
conjecture.

In a gracious mea culpa, Bott wrote a re-

sponse [10], apologizing for accidentally omitting
Shimura’s role. He said he would gladly replace
the offending sentences by “At Woods Hole Atiyah
and I discovered how to generalize Shimura’s con-
jectured fixed point formula to the elliptic context,

and eventually we were able to establish this gener-
alization by pseudo-differential techniques.” The
controversy did not end there. Shimura was not
appeased, for Bott’s apology was quite nuanced.
Indeed, Bott went on to say that he had the impres-

sion of working on the holomorphic fixed point
formula before meeting Shimura, so that he always
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Figure 4. Raoul Bott and Michael Atiyah in the

early 1970s.

remembered the encounter with Shimura “more as
a confirmation than a revelation.” Bott’s statement
raised some doubt about whether Shimura was
solely responsible for the conjecture or whether
Atiyah and Bott had some ideas of their own
before meeting him.

The Holomorphic Lefschetz Fixed Point

Theorem

A holomorphic map f : M → M from a com-
plex manifold M to itself induces a linear map
f∗|Hq(M,O) on the cohomology vector space
Hq(M,O), where O is the sheaf of holomorphic
functions on M . The holomorphic Lefschetz
number L(f ,O) of f is defined to be the alter-
nating sum

∑
q(−1)q tr f∗|Hq(M,O) of the traces of

the induced linear maps f∗|Hq(M,O). Unlike the
classical Lefschetz number L(f ), the holomorphic
Lefschetz number is no longer necessarily an
integer but can be any complex number. The holo-
morphic Lefschetz fixed point formula computes
the holomorphic Lefschetz number L(f ,O) of a
holomorphic self-map with isolated nondegener-
ate fixed points as a sum of contributions from
the fixed points:

L(f ,O) =
∑

f (P)=P

1

det
(
1− J(f )P

) ,

where J(f ) is the Jacobian matrix of f with respect
to any local holomorphic coordinate system. If
1/det

(
1−J(f )P

)
is interpreted as the multiplicity

of the fixed point P , then the holomorphic Lef-
schetz number also counts the number of fixed
points of f , but, interestingly, the multiplicity of a
fixed point need no longer be an integer!

In the example of the 2-sphere above, the 2-

sphere can be given a complex structure as CP1,
the complex projective space of dimension 1. The
rotation map f : CP1 → CP1 is given in the finite
plane C by f (z) = eiαz, so the Jacobian matrix of f
at the fixed point 0 is eiα. At the other fixed point
z = ∞, a local coordinate is w = 1/z, and in terms

of w , the map f is

w ֏

1

eiα · 1
w

= e−iαw,

so the Jacobian matrix J(f ) at the fixed point
∞ is e−iα. The cohomology Hq(CP1,O) is C in

dimension 0, generated by the constant 1, and 0 in
all other dimensions. Therefore, the holomorphic
Lefschetz number of f is

L(f ,O) = tr f∗|H0(CP1,O) = 1

=
1

1− eiα
+

1

1− e−iα
,

which verifies the holomorphic Lefschetz fixed
point theorem in this case.

The holomorphic Lefschetz fixed point theo-
rem also has some stunning consequences. For
example, a complex algebraic variety M is said to
be rational if it is birational to a complex pro-

jective space CPn; i.e., there exist meromorphic
maps g : M → CPn and h : CPn → M such that the
composites g ◦ h and h ◦ g are the identity maps
outside finitely many hypersurfaces. A compact
smooth rational variety has the same cohomol-
ogy Hq(M,O) as CPn. Therefore, the holomorphic

Lefschetz number of a holomorphic self-map of
a compact smooth rational variety is 1. By the
holomorphic Lefschetz fixed point theorem, ev-
ery holomorphic self-map of a compact smooth
rational variety must have a fixed point. This is a
holomorphic analog of the classical Brouwer fixed

point theorem on a disk.
The holomorphic Lefschetz fixed point theorem

can be generalized to holomorphic p-forms. On
a complex manifold M of complex dimension n,
for 0 ≤ p ≤ n, let Ωp be the sheaf of holomorphic
p-forms on M . For each p, one can define a

holomorphic Lefschetz number

L(f ,Ωp) =
n∑

q=0

(−1)q tr f∗|Hq(M,Ωp).

This holomorphic Lefschetz number L(f ,Ωp) is

also a sum of contributions from the fixed points.
The precise form of the contribution is given by
the Woods Hole fixed point theorem.

Shimura’s Conjecture at Woods Hole

Fortunately, we have two independent accounts of
the Woods Hole fixed point theorem from the time

of the conference: the report of Atiyah and Bott on
the Woods Hole Fixed Point Theorem Seminar [4],
which was distributed at the conference in 1964,
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and J.-P. Serre’s letter to Alexander Grothendieck
dated August 2–3, 1964 [18]. The Atiyah–Bott re-
port has never been published but will be included
in the forthcoming Volume 5 of Bott’s Collected
Papers.

In the Atiyah–Bott report, one finds a precise
statement of Shimura’s conjecture:

“SupposeX is a nonsingular projective algebraic
variety over an algebraically closed field k and that
f : X → X is a morphism of X into itself. Suppose
further that E is a vector bundle over X and that f
admits a lifting φ to E — that is, a vector bundle
map φ : f−1(E) → E. Such a lifting then defines
in a natural way an endomorphism (f ,φ)∗ of the
cohomology vector spaces H∗(X,E) of X with
coefficients in the locally free sheaf E of germs
of sections of E, and we may therefore form the
Lefschetz number of this endomorphism:

χ(f ,φ, E) =
∑

q

(−1)q tr{(f ,φ)∗|Hq(X;E)}.

“…Finally note that, at a fixed point p, the lifting
φ determines an endomorphism φp of (the fiber)
Ep = Ef (p) and so has a well-determined trace.

“With this understood, the Shimura conjecture,
which we now propose to call the Woods Hole
fixed point theorem, is given by the relation:

χ(f ,φ, E) =
∑

p

trφp
det(1− dfp)

,

where p runs over the fixed points of f .”
Serre’s letter to Grothendieck of August 2–3,

1964, says essentially the same thing but in French.
Depending on the context, there are many

Lefschetz fixed point theorems—for smooth
maps, holomorphic maps, sheaves of holomor-
phic forms, vector bundles, elliptic complexes,
and étale cohomology—and they are not exactly
the same, although some are special cases of
others. In the literature there seems to be a
common understanding of the Woods Hole fixed
point theorem to mean the Lefschetz fixed point
theorem for vector bundles, which was what
Shimura conjectured.

From this point of view, what Bott said in the
2001 Notices interview was perfectly accurate and
true: he and Atiyah discovered at Woods Hole
the Lefschetz fixed point formula for elliptic com-
plexes. Of course, its inspiration was Shimura’s
conjecture on vector bundles. It took a great leap
of imagination to go from vector bundles to el-
liptic complexes. For this, and for his other work,
Atiyah was justly awarded the Fields Medal.

The Atiyah–Bott report also states that the
algebraic case of Shimura’s conjecture was proven
at the conference through the collective effort
of a large number of participants, “especially
that of Verdier, Mumford, and Hartshorne,…,along
more or less classical lines from the Grothendieck
version of Serre duality.” Serre reports in his letter

to Grothendieck that Atiyah gave an algebraic

proof of Shimura’s conjecture using duality and

local Ext and that Bott gave a complex analytic
proof using differential forms.

Atiyah and Bott’s Acknowledgments

In several contemporaneous published accounts
of their work on the Lefschetz fixed point formula,

Atiyah and Bott acknowledged the contribution of

Shimura.
In the introduction to their 1964 Harvard notes

[5], Atiyah and Bott wrote, “Our main formula also

generalizes a result of Eichler on algebraic curves

which was brought to our attention by Shimura
during the recent conference at Woods Hole on

algebraic geometry. In fact, this work resulted

precisely from our attempt to prove Shimura’s
conjectures in this direction.”

In the introduction to the 1966 Bulletin article [6,

p. 245], Atiyah and Bott wrote, “Taking the classical
operators of complex and Riemannian geometry

we obtain a number of important special cases

(Theorems 2, 3). The first of these was conjectured
to us by Shimura and was proved by Eichler for

dimension one.” By “the first of these” they meant

Theorem 2 [6, p. 247], which is the Lefschetz fixed
point formula for holomorphic vector bundles.

In the two Annals of Mathematics papers ([7]

and [8]) in 1967 and 1968, although no mention
was made of Shimura in the introduction, under

the holomorphic Lefschetz fixed point formula [8,

p. 458], Atiyah and Bott wrote, “To recapitulate:
for a transversal endomorphism f of a com-

plex analytic manifold X, our fixed point formula

specializes to

(1) L(f p,∗) =
∑

f (P)=P

traceC(λ
p dfP )/det C(1− dfP )

where

(2) L(f p,∗) =
∑
(−1)q traceHp,q(f ).

“It is this formula which Shimura conjectured

during a conference at Woods Hole in 1965 [sic],
and which furnished the impetus for this work.

For curves (4.9) had already been established by

Eichler in [11]. Shimura and Eichler were of course
thinking in the framework of algebraic geometry.

There it turned out that the full duality theory

of Serre and Grothendieck yields this result even
over arbitrary characteristic.”

These accounts seem to establish unequivocally

that Shimura was the originator of the conjecture

on the holomorphic fixed point formula, with the
numerator and denominator as stated.

Shimura’s Forgotten Conjecture

According to Shimura ([16, p. 131], [17]), at Woods

Hole he had conjectured much more than the Lef-

schetz fixed point formula for holomorphic maps.
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Figure 5. Goro Shimura in May 1996.

A smooth correspondence of a manifoldM is a sub-
manifold of the same dimension as M in M ×M .
The graph of a map from M to M is a special case
of a correspondence that satisfies the vertical line
test. Shimura said he was interested at the time
in Eichler’s formula for the Hecke correspondence
in dimension one and he had made a conjecture
for an algebraic correspondence that would gen-
eralize Eichler’s formula to higher dimensions.
In his own words, “My intention was to extend
Eichler’s result to higher-dimensional cases. There-
fore, my conjecturing only the map-case would
have been ridiculous” [17]. When the algebraic
correspondence is a holomorphic map, Shimura’s
conjecture would specialize to the holomorphic
fixed point theorem, and this was what Atiyah and
Bott proved. Shimura’s recollection, however, is
not supported by either the Atiyah–Bott report [4]
or Serre’s letter [18].

Although I have not been able to locate any
reference in the literature, Shimura thinks that
the Lefschetz fixed point theorem for a smooth
correspondence is known but that the algebraic
case remains open. Regrettably, no one seems
to have written down Shimura’s conjecture of a
Lefschetz fixed point theorem for an algebraic cor-
respondence, and Shimura no longer remembers
its exact formulation, and so it appears that this

∆

Γ
M

M

Figure 6. A transversal intersection of a

correspondence ΓΓΓ with the diagonal.

fascinating conjecture that would simultaneously
generalize the holomorphic fixed point theorem
and Eichler formula for the Hecke correspondence
is now lost.

Recollections

What about Bott’s recollection that he and Atiyah
had worked on the formula before meeting
Shimura? With his characteristic self-deprecating
sense of humor, Bott wrote in [11], “Actually I
seem to recall that Atiyah and I stumbled on
some version of this formula ourselves, but as no
one else is able to confirm this fact, I now have
to attribute it to the self-aggrandizing instincts
of memory.” In the commentary to his Collected
Works [1], Atiyah wrote in 1988, “At the Woods
Hole conference in the summer of 1964 Bott and
I learnt of a conjecture of Shimura concerning
a generalization of the Lefschetz fixed-point
formula for holomorphic maps. After much effort
we convinced ourselves that there should be a
general formula for this type for maps preserving
any elliptic operator (or more generally any elliptic
complex).” More recently, in 2013, Atiyah sent me
an email message [2] stating, “I am afraid that
Raoul is to blame for suggesting that AB [Atiyah
and Bott] were already working on the problem
before we met Shimura. I never supported this
view.”

Supposing Bott’s recollection to be correct, a
possible explanation is that Shimura had told
his conjecture to several people at the conference,
who then told it to Atiyah and Bott, so that without
Bott’s realizing it, Shimura was the ultimate source
of the conjecture on the holomorphic Lefschetz
fixed point formula. Indeed, Shimura wrote in [17],
“During the conference, I recalled this conjectural
formula, and told it to John Tate, whom I knew
since 1958. Then Tate told it to Atiyah and Bott.
Eventually I discussed the matter with them.”

As for the anecdote about number theorists
telling Atiyah and Bott that they were wrong,
it is unfortunate that Bott used the phrase “the
number theorists” when he meant only the number
theorists they consulted, for the former could
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mean all the number theorists at Woods Hole in
1964, including Shimura. On this point, Atiyah
elaborated in a message [3] to me in 2013:

“I insist on the accuracy of my memory (and that
of Raoul). We definitely did ask Tate and Cassels to
check an example in dimension 1 (to do with ellip-
tic curves having complex multiplication, I believe).
They came back and told us it did not work. But we
felt it was too beautiful not to be true and so we per-
severed. Realizing that the Hermann Weyl formula
came out as a special case, we became ever more
convinced. This episode played such an important
part in the story that I cannot be mistaken.

Unfortunately, neither Tate nor Cassels remem-
bers the incident, but for them it was a minor story
not worth remembering. For me it was crucial.

How does one reconcile this with the statement
of Shimura that Eichler had proved the general HLF
[holomorphic Lefschetz formula] in dimension 1?
My best guess is that Eichler only studied the case
when the line bundle was a power of the canoni-
cal bundle, since this is what enters into modular
forms, and all Eichler’s work was concerned with
this. Shimura conceded as much in one of his emails
to me but then seemed to retract.

So my version is that Shimura may indeed have
conjectured HLF in general (but it is frustrating
that he never wrote it down and now claims that
he cannot remember exactly what the conjecture
was). But Eichler’s work in dimension 1 was not con-
clusive and there was no serious evidence for the
general HLF (before the Weyl formula). Our pur-
pose in asking the number theorists was to check
more cases.”

John Tate wrote in July 2013 [20], “I don’t
remember Shimura’s telling me about the formula.
In fact I don’t remember anything about that
formula at the conference. But it was forty-nine
years ago, and memories fade, especially if they
are about a subject like several complex variables
or elliptic PDE’s that I didn’t know much about.
I wonder why he would tell me. It’s true that I
had met him in Paris in spring of 1958, but we
did not know each other well at all.” Also in [19],
“I have no memory of being asked with Cassels
to check something about elliptic curves. I think
Raoul might have been exaggerating something to
make a good story there.…”

Conclusions

In the intervening years since 1964, Shimura’s
pivotal role in the genesis of the Woods Hole
fixed point theorem has largely been forgotten.
For instance, in Griffiths and Harris’s widely used
Principles of Algebraic Geometry [12], there is a
discussion of the holomorphic Lefschetz theorem
and a reference to Atiyah and Bott’s Annals paper
[8], but no mention of Shimura. Similarly, in various
research articles on the holomorphic fixed point
formula ([14], [21], [22]) there is no mention of

Shimura. It may be that his conjecture, at least

the one for holomorphic maps, had such a short

life that it never really registered in the public’s
consciousness.

In his autobiography [16, p. 131], Shimura wrote

with regard to the Woods Hole fixed point theorem,
“But interestingly they [Atiyah and Bott] gradually

tried to minimize my contribution.” Insofar as
this implies intentional deeds on the part of

Atiyah and Bott, I can find no evidence that

this is so. Except for Bott’s Notices interview in
2001, in which he accidentally omitted Shimura’s

role and for which he later apologized publicly,

in every published account of the Woods Hole
fixed point theorem, Atiyah and Bott have always

acknowledged Shimura’s conjecture. As late as
2004, one year before he passed away, as if

to compensate for the 2001 Notices interview,

Bott mentioned “Shimura’s formula” or “Shimura’s
conjecture” no fewer than six times in a short

article on the history of the Woods Hole fixed

point formula [11]. Over the thirty years that I
knew Raoul Bott, he always told me to be generous

with credit. It was not in his character to deny
credit where it was due.

The preponderance of the evidence suggests to

me that Shimura and Shimura alone was responsi-
ble for the original conjecture on the holomorphic

Lefschetz fixed point formula, which Atiyah and

Bott proved and generalized to elliptic complexes
during the Woods Hole conference in 1964. It is

possible that Shimura had made a more general
conjecture on algebraic correspondences which

no one remembers anymore.

Postscript

Both Michael Atiyah and Goro Shimura have read
this article. Atiyah said, “I think it is very fair,” but

Shimura declined to endorse it.
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About the Cover

Dada 
Mathematics?
The cover is based on E. Arthur Robin-
son's review in this issue of a museum 
exhibit held last spring at the Phillips 
Collection in Washington, DC.
He comments: 

The cover shows American surreal-
ist photographer and artist Man Ray in 
his Hollywood, California studio around 
1947. The photograph is by the noted 
photographer Arnold Newman. It is 
one of many compositions based on the 
principle of “environmental portraiture,” 
which seeks to place the subject in his or 
her natural surroundings. Behind Man 
Ray are four of the paintings from his 
postwar series “Shakespearean Equa-
tions.” He painted them in California 
but they were based on the earlier pho-
tographs of nineteenth century math-
ematical models from the Institut Henri 
Poincaré in Paris that Man Ray took 
before the war. In the top left is “Twelfth 
Night” which shows four of the Institut 
Poincaré models, including a cubic sur-
face with a cone point and an Enneper 
minimal surface. To Man Ray's left is 
the painting “As You Like It” featuring 
a sphere held in his signature image of 
his own hand (a play on his name as pro-
nounced in French). On his right side is 
the painting “As You Like It (Hands Free)” 
based on a model called “Three helices 
with the same axis and pitch.” Man Ray's 
hand is absent this time. To the far left of 
the photograph is a wooden plank with a 
child's beach shovel screwed to it. On the 
plank was later written “Café Man Ray 
194∞” and this object was used as the 
sign for the entrance to the party Man 
Ray hosted in his Hollywood garden after 
the opening of “Shakespearean Equa-
tions” at the Copley Gallery in Beverly 
Hills, 1948.

We wish to thank the Arnold Newman 
Archive at the University of Texas and 
Getty Images for making the photo-
graph available to us.

 
—Bill Casselman,

Graphics Editor
notices-covers@ams.org
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333 Pages That Changed
Theory of Water Waves
Nikolay Kuznetsov

In memoriam of John V. Wehausen

The role of John V. Wehausen (he passed away on
October 6, 2005) in disseminating the mathematical
theory of water waves can hardly be overestimated.
His survey article “Surface waves” (Handbuch der
Physik, Vol. 9, Springer-Verlag, 1960, pp. 446–778;
also coe.berkeley.edu/SurfaceWaves/), writ-
ten in collaboration with Edmund V. Laitone, has
been one of the most influential resources during
the fifty-five years that have lapsed since its pub-
lication. The late Fritz Ursell had anticipated the
importance of this survey: “Wehausen deserves to
be congratulated on a scholarly and well-written
review.…this article…is a most worthy contribution
to Encyclopaedia of Physics which many workers in
fluid mechanics would be glad to possess” (Math.
Rev. 22 (1961), 1776–77).

A Biographical Sketch of J. V. Wehausen

J. V. Wehausen was born on September 23, 1913,
in Duluth, Minnesota, and grew up in a suburb
of Chicago. His father, George Wehausen, was an
engineer, and his mother, Elizabeth, was a teacher.

It was at the University of Michigan where
Wehausen earned his BS and PhD degrees in
mathematics in 1934 and 1938, respectively, and
an MS degree in physics in 1935. His PhD advisor
was T. H. Hildebrandt, and so Wehausen started
to work on transformations in linear topological
spaces. In 1937 he began his teaching career as
an instructor in mathematics at Brown University,
where he met his future wife, Mary Katherine
Wertime, a PhD candidate in mathematics. She

Nikolay Kuznetsov heads the Laboratory for Mathematical
Modeling of Wave Phenomena at the Institute for Problems
in Mechanical Engineering, Russian Academy of Sciences,
St. Petersburg. His email address is nikolay.g.kuznetsov@
gmail.com.

For permission to reprint this article, please contact:
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1285

died in January 2001 after sixty-two years of
marriage. From 1938 to 1944 Wehausen held
teaching positions at Columbia University and the
University of Missouri.

During 1944–46 Wehausen worked in operations
analysis for the US Navy, but crucial for him
was the subsequent three-year tenure at the
David Taylor Model Basin: under the influence
of Georg Weinblum — renowned German ship
hydrodynamicist — his interest in the theory of
water waves and ship hydrodynamics arose. After
heading the Mechanics Branch of the Office of Naval
Research in 1949–50, Wehausen became executive
editor of the Mathematical Reviews and held
this position until 1956 (the longest term before
the mid-1970s). Recruited by the University of
California, Berkeley, he participated in establishing
the Department of Naval Architecture in 1958
and stayed there until his retirement in 1984,
remaining active in research long after that.

For many years Wehausen edited The Annual
Review of Fluid Mechanics together with M. van
Dyke and W. G. Vincenti, and he also was a
member of the editorial board of the Journal of
Engineering Mathematics; its first issue opened
with Wehausen’s paper.

Nekrasov’s Integral Equation

Under this title a brief section (less than two
pages long) appears in “Surface waves”. However,
this section is best to demonstrate the impact of
the article, being devoted to the first account in
English of the now renowned Nekrasov’s equation.
A number of interesting results concerning it were
obtained later in Britain. In 1978, G. Keady and
J. Norbury showed that the local branch of solutions
bifurcating from the trivial solution extends to a
global branch for deep water, whereas J. F. Toland
demonstrated that there exists a solution which
corresponds to a wave of greatest height. Soon
after that, C. J. Amick, L. E. Fraenkel, and J. F.
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Toland confirmed the first of three classical Stokes
conjectures about steady gravity waves on deep
water. Another result of Amick and Toland is a
modification of Nekrasov’s equation that allowed
them to give a full account of a global bifurcation
theory for solitary waves on water of finite depth.

Two points were essential for the article’s suc-
cess: Wehausen’s good command of the Russian
language and his access to Russian books and
papers, which became possible after Stalin’s death.
Of 373 items that he published in Mathemati-
cal Reviews, about 10 percent deal with papers
in Russian. In theory of water waves and ship
hydrodynamics, reviews of the following Soviet
researchers dominate along with those of F. Ursell:
M. D. Haskind, A. A. Kostyukov, N. N. Moiseev, and
L. N. Sretenskii. Wehausen’s detailed review of The
Exact Theory of Steady Waves on the Surface of a
Heavy Fluid by A. I. Nekrasov appeared in 1954, just
three years after the booklet had been published
by the Soviet Academy of Sciences. Prior to publi-
cation of “Surface waves,” only J. J. Stoker’s Water
Waves was published in English. Based mainly on
research conducted at the Courant Institute, it
can be considered as a detailed presentation of
some material only briefly outlined by Wehausen.
On the other hand, many books have appeared
after 1960, but most of them add not too much to
understanding the mathematical aspects of water
waves. Analytic Theory of Global Bifurcation by
B. Buffoni and J. Toland is an exception: its Part 4
extends essential results on nonlinear waves based
on Nekrasov’s equation.

Applications are invited for:-
Department of Mathematics
Professor / Associate Professor / Assistant Professor
(Ref. 1516/024(576)/2)
The Department invites applications from outstanding candidates in the fi elds of PDE 
and optimization. Priority will be given to applicants with proven track record in PDE.  
Applicants with less experience in PDE and optimization will also be considered.   
Applicants should have a relevant PhD degree and an outstanding profi le in research 
and teaching.  
Appointment will normally be made on contract basis for up to three years initially 
commencing August 2016, which, subject to mutual agreement, may lead to longer-
term appointment or substantiation later.  
Applications will be accepted until the post is fi lled.
Salary and Fringe Benefi ts
Salary will be highly competitive, commensurate with qualifi cations and experience. 
The University offers a comprehensive fringe benefi t package, including medical 
care, plus a contract-end gratuity for an appointment of two years or longer and 
housing benefi ts for eligible appointee.  Further information about the University 
and the general terms of service for appointments is available at https://www2.per.
cuhk.edu.hk/.  The terms mentioned herein are for reference only and are subject 
to revision by the University.
Application Procedure
Application forms are obtainable (a) at https://www2.per.cuhk.edu.hk/, or (b) in 
person/by mail with a stamped, self-addressed envelope from the Personnel Offi ce, 
The Chinese University of Hong Kong, Shatin, Hong Kong.
Please send the completed application form and/or full curriculum vitae, together 
with copies of qualifi cation documents, a publication list and/or abstracts of selected 
published papers, and names, addresses and fax numbers/e-mail addresses of 
three referees to whom the applicants’ consent has been given for their providing 
references (unless otherwise specifi ed), to the Personnel Offi ce by post or by fax 
to (852) 3942 0947.
Please quote the reference number and mark ‘Application – Confi dential’ on cover. 
The Personal Information Collection Statement will be provided upon request.
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2016 von Neumann 
Symposium 
The Topological Recursion and its Influence 

in Analysis, Geometry, and Topology 

July 4–8, 2016, Charlotte, NC 
The 2016 von Neumann Symposium on The To-
pological Recursion and its Influence in Analysis, 
Geometry, and Topology is organized by Motohico 
Mulase (Chair), University of California, Davis; 
Bertrand Eynard, Institut de Physique Théorique, 
CEA, and Chiu-Chu Melissa Liu, Columbia Univer-
sity, New York, and will take place at Hilton Char-
lotte University Place, Charlotte, North Carolina,  
July 4–8, 2016. 

The topic was selected by the AMS von Neu-
mann Symposium Committee, whose members at 
the time were J. B. Conrey, The American Institute 
of Mathematics; Michael J. Hopkins, Harvard Uni-
versity, and Terence Tao, University of California, 
Los Angeles.

Focus of Symposium. The proposed symposium 
is planned as a response to the recent extremely 
rapid and rich developments in the emerging 
research field generally known as the topological 
recursion. It has its origin in random matrix theory, 
and also in the work of Mirzakhani on the volume 
of the moduli space of hyperbolic surfaces. It has 
played a fundamental role in connecting seemingly 
unrelated areas of mathematics, such as matrix 
models, enumeration of Hurwitz numbers and 
Grothendieck’s dessins d’enfants, Hitchin moduli 
spaces, the A-polynomials and colored polynomial 
invariants of knots, Gromov-Witten invariants, 
the WKB asymptotic analysis of 1-dimensional 
Schrödinger equations, and the non-Abelian Hodge 
correspondence. The symposium is planned at a 
time when many discoveries and crucial theorems 
have been established, yet numerous new myster-
ies are still arising. 

The symposium will be organized around 
several plenary talks, four mini-courses, and 
fourteen to nineteen research talks. Details about 

the speakers and the program will be available on 
the website located at www.ams.org/meetings/
amsconf/symposia/symposia-2016. There will 
also be a series of shorter presentations.

The participation of qualified women, under-
represented minorities, junior scientists (advanced 
graduate students and recent PhDs), as well as 
industry and national laboratory representatives is 
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 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 provide. Return to www.
mathprograms.org within twenty-four 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. Please follow 
the instructions listed on the site to complete 
your application. If you have questions while using 
this program, please contact the AMS at meet@
ams.org. The deadline for 2016 applications is  
March 1, 2016. 

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 
mailed in early April, along with a brochure of 
information, the program information known 
to-date, and information on travel and accommo-
dation in Charlotte. All individuals who apply will 
be notified of the decision regarding acceptance 
or declination before May 1, 2016. 

For permission to reprint this article, please contact: 
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1299
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Please note that those attending the Symposium 
should plan to arrive on Sunday, July 3, and depart 
on Saturday, July 9; lectures will be held Monday 
through Friday.

ADA Accessibility: It is the goal of the AMS to 
ensure that its conferences are accessible to all, 
regardless of disability. The AMS will strive, unless 
it is not practicable, to choose venues that are fully 
accessible to the physically handicapped. If special 
needs accommodations are necessary in order for 
you to participate in the von Neumann Symposium, 
please communicate your needs in advance to the 
AMS Meetings Department by: 

- Registering early for the meeting
- Checking the appropriate box on the registra-

tion form, and
- Sending an email request to the AMS Meetings 

Department at mmsb@ams.org or meet@ams.org.
Welcoming Environment Policy: The AMS 

strives to ensure that participants in its activities 
enjoy a welcoming environment. In all its activities, 
the AMS aims to foster an atmosphere that encour-
ages the free expression and exchange of ideas. 
The AMS supports equality of opportunity and 
treatment for all participants, regardless of gender, 
gender identity or expression, race, color, national 
or ethnic origin, religion or religious belief, age, 
marital status, sexual orientation, disability, or 
veteran status.

More details about this policy and how to  
address questions and/or make reports is posted 
at www.ams.org/about-us/governance/policy- 
statements/welcoming-environment-policy. 

http://www.ams.org/about-us/governance/policy-statements/welcoming-environment-policy
http://www.ams.org/about-us/governance/policy-statements/welcoming-environment-policy
http://icerm.brown.edu
http://icerm.brown.edu
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Santos Awarded 2015 
Fulkerson Prize

Francisco Santos of the University of Cantabria 
has been awarded the 2015 Delbert Ray Fulker-
son Prize for his paper “A counterexample to the 
Hirsch conjecture,” Annals of Mathematics, volume 
176, July 2012, pages 383–412.

The prize citation reads: “The Hirsch conjecture 
states that in any d-dimensional polytope with n 
facets, the edge distance between any pair of verti-
ces (the diameter of the skeleton graph) is bounded 
from above by n -d. As stated, the conjecture pro-
vides a simple and elegant bound on the worst-case 
behavior of a primal simplex algorithm in terms 
of the number of nondegenerate pivots, provided 
a clairvoyant pivot strategy is used.

“For almost fifty years, many well-known math-
ematicians have tried unsuccessfully to settle the 
conjecture, until a counterexample was cleverly 
constructed by Francisco Santos.

“Santos constructs a 43-dimensional polytope 
with 86 facets having diameter at least 44. So it 
lives in a space where intuition has left most of us.

“To construct the counterexample, Santos com-
bines ideas and techniques stemming from various 
disciplines of mathematics. Although he gives a 
negative answer to a highly visible and more than 
half-a-century-old conjecture, his methods sub-
stantially influence today’s mathematics. This is 
witnessed by the large number of follow-up papers 
that build on this award-winning paper and carry 
his techniques further on.” 

Francisco Santos Leal was born in Valladolid, 
Spain, in 1968. He received his doctorate from 
the University of Cantabria in 1995, under the su-
pervision of Tomás Recio. He held a postdoctoral 
fellowship at the University of Oxford in 1996 and 
joined the faculty at the University of Cantabria in 
1997. He has held visiting positions at the Univer-
sity of California Davis, the Mathematical Sciences 
Research Institute at Berkeley, and École Normale 
Supérieure. He received the Young Researcher 
Award from the Fundación General de la Univer-
sidad Complutense de Madrid in 2003 and was 
a semiplenary speaker at the 2006 International 
Congress of Mathematicians.

Santos has been an organizer of many work-
shops and advanced courses. He has been a referee 
for a number of mathematical journals, including 
the Journal of the American Mathematical Society 
and Proceedings of the American Mathematical 
Society. He is currently an editor in chief of the 
Electronic Journal of Combinatorics. His research 
interests are discrete and computational geometry, 
real algebraic geometry, and geometric and topo-
logical combinatorics. 

About the Prize
The Delbert Ray Fulkerson Prize recognizes out-
standing papers in the area of discrete mathemat-
ics. Established in 1979, the prize is sponsored 
jointly by the Mathematical Optimization Soci-
ety (MOS)* and the AMS. Up to three awards of 
US$1,500 each are presented at each (triennial) 
international symposium. Originally, the prizes 
were paid out of a memorial fund administered by 
the AMS that was established by friends of the late 
Delbert Ray Fulkerson to encourage mathematical 
excellence in the fields of research exemplified by 
his work. The prizes are now funded by an endow-
ment administered by MOS.

The prize is presented for papers published 
during the six calendar years preceding the year in 
which the prize is given. The prize is given for sin-
gle papers, not series of papers or books, and in the 
event of joint authorship, the prize is divided. The 
topics of papers considered for the prize include 
graph theory, networks, mathematical program-
ming, applied combinatorics, and related subjects.

 
—From an announcement of the Fulkerson Prize 

Committee

*The MOS was formerly known as the Mathematical Pro-
gramming Society (MPS).

For permission to reprint this article, please contact: 
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1286



AMERICAN MATHEMATICAL SOCIETY

Mathematical Reviews/MathSciNet® 
Associate Editor

Applications are invited for a full-time position as an Associate Editor of 
Mathematical Reviews/MathSciNet, to commence as early as possible in 
late spring/early summer 2016. The Mathematical Reviews (MR) division 
of the American Mathematical Society (AMS) is located in Ann Arbor, 
Michigan, in a beautiful, historic building close to the campus of the 
University of Michigan. The editors are employees of the AMS; they also 

enjoy certain privileges at the university. At present, the AMS employs 
approximately seventy-eight people at Mathematical Reviews, including 

sixteen mathematical editors. MR’s mission is to develop and maintain the MR 
Database, from which MathSciNet is produced.

An Associate Editor is responsible for broad areas of the mathematical sciences. 
Editors select articles and books for coverage, classify these items, determine the type 
of coverage, assign selected items for review to reviewers, and edit the reviews on 
their return.

The successful applicant will have mathematical breadth with an interest in 
current developments, and will be willing to learn new topics in pure and applied 
mathematics. In particular, we are looking for an applicant with expertise in algebraic 
geometry, or related areas of mathematics, such as commutative rings and algebras 
or group theory. The ability to write well in English is essential. The applicant should 
normally have several years of relevant academic (or equivalent) experience beyond 
the Ph.D.  Evidence of written scholarship in mathematics is expected. The twelve-
month salary will be commensurate with the experience that the applicant brings to 
the position. Applications (including a curriculum vitae; bibliography; and the names, 
addresses, phone numbers, and email addresses of at least three references) should be 
sent to:

Dr. Edward Dunne email: egd@ams.org 
Executive Editor Tel: (734) 996-5257 
Mathematical Reviews Fax: (734) 996-2916 
P. O. Box 8604 URL: www.ams.org/mr-database 
Ann Arbor, MI 48107-8604              Blog: blogs.ams.org/beyondreviews

The review of the applications will begin on February 15, 2016 and will continue until 
the position is filled.

The American Mathematical Society is an  
Affirmative Action/Equal Opportunity Employer.

http://www.ams.org/mr-database
http://blogs.ams.org/beyondreviews
http://www.ams.org


Book Review

Birth of a Theorem
Reviewed by Daniel W. Stroock

Birth of a Theorem
Cédric Villani
Farrar, Straus and Giroux, April 2015
US$19.00/$15.00, 272 pages
Hardcover ISBN-13: 978-0-8654-7767-4
Paperback ISBN-13: 978-0-3745-3667-1

Perhaps Villani’s most remarkable achievement
in writing this book is that many, if not all, of
his readers will not hate him after finishing it.
At least among those born before the advent
of Facebook, most people have limited tolerance
for books devoted to a detailed account of its
author’s success, and certainly that is precisely
what Villani’s Birth of a Theorem is. However,
unlike most authors’ exercises in self-promotion,
Villani has a saving grace: he has a charming sense
of humor combined with an endearing sense of
humility. As a consequence, when I got to the end
of Malcolm DeBevoise’s excellent translation of
Théorème Vivant,1 I, who have known and liked
Villani for nearly twenty years, ended up liking
him even better.

Birth of a Theorem describes the emotional
roller coaster that Villani rode during the eighteen-
month gestation period that ended when he and his
colleague (and former student) Clément Mouhot
finally proved in 2009 the theorem that would
propel Villani to a Fields Medal a year later.
Starting when he was a student of Pierre-Louis
Lions, Villani has devoted his research to solving

Daniel W. Stroock is emeritus professor of mathematics
at the Massachusetts Institute of Technology. His email
address is dws@math.mit.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
1Théorème Vivant was reviewed by Jacques Hurtubise in
the February 2014 issue of the Notices.

DOI: http://dx.doi.org/10.1090/noti1287

knotty problems that arise when a mathematician
attempts to rationalize some insight whose truth
the physics community has accepted for years. Of
particular interest to him are equations of which
Boltzmann’s is the archetype, and the one on
which he chose to work with Mouhot is a variant,
introduced in 1938 by the Russian physicist Anatoly
Vlasov, of the Boltzmann equation.

Loosely speaking, the Boltzmann equation is
supposed to describe the way the distribution of gas
molecules evolves, whereas Vlasov’s equation plays
the same role for plasmas. The basic distinction
between the two comes from the difference between
the ways in which molecules interact when they
are in a gas as opposed to a plasma: in a gas
they interact by colliding, which corresponds to
a very short-range potential, whereas in a plasma
their interaction is dominated by Coulombic forces,
which correspond to a long-range potential.

In that its predictions have been vindicated by
experiment, from a physical perspective Vlasov’s
equation has been an enormous success. Even so,
many of its predictions were based on calculations
that defied mathematical verification, and Villani
set himself the goal of providing those predictions
with a mathematically sound foundation. Although
he had a deep understanding of Boltzmann’s
equation and had already made significant con-
tributions to its analysis, in order to deal with
Vlasov’s equation he had to come to terms with
some of the profound distinctions between evolu-
tions governed by short- and long-range potentials.
In particular, entropy monotonically increases
under the Boltzmann flow, but it is conserved
by Vlasov’s. Thus there is no apparent quantity
to play the role of a Lyapunov function driving
solutions toward equilibrium. Nonetheless, the
renowned Russian physicist Lev Landau drew a
startling conclusion: plasmas do display some kind
of equilibration, now known as Landau damping.
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However, Landau’s brilliant calculations lacked
mathematical rigor and presented a challenge that
Villani had to face.

Villani’s book is not a mathematical treatise.
Instead it is a collage. The background is an
account of Villani’s life, both personal and profes-
sional, from 2008 through 2010. Attached to this
background are tantalizing snatches of mathemat-
ics, emails between him and Mouhot, thumbnail
descriptions of people whom he encountered or
admires, and amusing vignettes about experiences
he had during this period. What comes through
is Villani’s omnivorous appetite for life. He loves
ideas, people, nature, food, culture, and his family,
and he is not satisfied to be just an observer. He
got tremendous satisfaction out of his work on
the Vlasov equation, but he did not ignore other
aspects of life while doing it. When in Europe,
he vacationed in the Alps with his family and
attended his childrens’ music recital. While at
the Institute for Advanced Study in Princeton, he
enjoyed rambling walks through the neighboring
forests, appreciated the quality of food at the
IAS canteen, and took his children to the Natural
History Museum in New York. Upon returning to
France after a semester in the US, he relished the
cheese and other culinary products of which he
had been deprived for six months.

Among the most interesting revelations that
he divulges is his concern about his chances
of winning the Fields Medal. The overwhelming
majority of mathematicians are loath to admit
that the advance of knowledge is not their only
ambition, but Villani has no such qualms, and
his honesty is refreshing. On the contrary, he not
only admits that he sought the medal, he does a
wonderful job of conveying to his readers the joy
that he felt when he won it. For him it is not only
the attendant recognition from the mathematics
community that the Fields Medal represents; he
cherishes the article in Le Monde, the invitation to
the Élysée Palace, and, more generally, the celebrity
status that the medal bestowed upon him. His
account of the ceremony in Hyderabad, where
the president of India handed him the medal, is
poignant.

Back in France, Villani accepted the directorship
of the Institut Henri Poincaré (IHP). The average
mathematician would avoid such an appointment.
Nonetheless, Villani welcomed the opportunity to
expand his horizons. At age forty he had already
experienced success as a research mathematician,
and he was ready to explore other avenues. Writing
this highly original book was one direction, guiding
the IHP was another, and in both he has achieved
remarkable success. Sales of his book have been
gratifying, at least for a book in which mathematical
formulae appear. On Amazon’s bestseller listings,
in France it is #8,997, in the UK #20,441, and in the
US #58,655, a somewhat disturbing but probably

accurate reflection of the relative esteem accorded
mathematics in each of those countries. In addition,
Villani has been interviewed by both the French
media and the BBC, and extensive excerpts from his
book were read on Radio 4. At IHP he has breathed
new life into a respected institution that was in
danger of becoming stodgy. Some people honestly
dislike celebrity, others enjoy it but feel obliged
to disdain it, but Villani unabashedly embraces it
and puts it to creative use.

As I mentioned earlier, one of the redeeming
characteristics of Villani’s book is the humility of
its author. There is no doubt that Villani knows he
is one of the leading mathematical analysts of his
generation, but he also knows that he is not one
of the giants whose contributions he frequently
mentions and extols. His personal hero is the late
John Nash, and he never suggests that his own
contributions are comparable to Nash’s. Instead,
he is happy and content to be one of those capable
of appreciating and flourishing on the crumbs that
drop from the tables of the giants.

Birth of a Theorem should not be read as a
book about mathematics or a mathematician. It is
a book about life and a man whose zest for life
is insatiable. Read it if you enjoy knowing that
when approached in the right spirit by someone of
sufficient energy and talent, life can be beautiful.
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Inside the AMS

AMS Joins Effort in a Call 
to Action for American 
“Innovation Imperative”
The AMS has joined scores of other organizations and 
leaders of American business, industry, higher education, 
science, and engineering in an urgent call to action for 
stronger federal policies and investment to drive domes-
tic research and development. The AMS signed on to the 
effort through “Innovation: An American Imperative”, a 
document aimed at federal decision makers and legisla-
tors. It urges Congress to enact policies and make invest-
ments in research and development that would ensure that 
the United States remains the global innovation leader.

This action follows the release of the American Acad-
emy of Arts and Sciences (AAAS) report Restoring the 
Foundation: The Vital Role of Research in Preserving the 
American Dream. This report warns that the United States 
is failing to keep pace with other nations in its investment 
in research and development and links this deterioration 
in large measure to a lack of sustained federal commit-
ment to scientific research.

The last two decades have shown a steady decline in 
federal investment, which has dropped the United States 
to tenth place in R&D investment among Organization for 
Economic Co-operation and Development (OECD) nations 
as a percentage of gross domestic product (GDP). At this 
rate, China will surpass the United States in R&D efforts 
in roughly eight years.

These developments have led this coalition of con-
cerned organizations to join together and present the 
Innovation Imperative to federal policy makers, asking 
them to: 
• Renew federal commitment to scientific discovery 
• Make permanent a strengthened federal R&D tax credit 
• Improve student achievement in science, technology, 

engineering, mathematics (STEM) 
• Reform US visa policy
• Take steps to streamline or eliminate costly and inef-

ficient regulations
• Reaffirm merit-based peer review 
• Stimulate further improvements in advanced manu-

facturing
For more information, see the full document at www.

innovationimperative.us#InnovationImperative.
 

—AMS Washington Office

News from the Public 
Awareness Office
Two New Bloggers at PhD + Epsilon. The AMS welcomes 
Beth Malmskog, Villanova University, and Sara Malec, Hood 
College,  as the two new editors of the PhD + Epsilon blog. 
Both will discuss issues important to early-career math-
ematicians and look for-
ward to your comments on 
their posts.Beth Malmskog 
received her PhD from 
Colorado State University 
in 2011 and has been a 
Van Vleck visiting assis-
tant professor at Wesleyan 
University and a visiting 
assistant professor at Colo-
rado College. Sara Malec, 
who received her PhD from 
Georgia State University 
in 2013, is a Project NExT 
Fellow and was a teach-
ing postdoctoral fellow at 
the University of the Pa-
cific. The two take over for 
Adriana Salerno, Bates Col-
lege, who had been editor 
since the blog’s inception 
in 2011. Salerno recently received tenure at Bates and so 
is no longer early career. We thank her for all her posts 
over the years and wish her the best. Read their posts (and 
Adriana’s) at blogs.ams.org/phdplus/.

 
—Annette Emerson and Mike Breen

 Public Awareness Officers
paoffice@ams.org

2016 Class of Fellows of the 
AMS Selected
A list of those who have been selected for the 2016 Class 
of Fellows of the AMS will appear on the AMS website 
beginning November 1, 2015. The list will be located at: 
www.ams.org/profession/new-fellows.

 
—AMS Membership and Programs Department 

Sara Malec

Beth Malmskog

http://www.innovationimperative.us#InnovationImperative
http://www.innovationimperative.us#InnovationImperative
http://www.ams.org/profession/new-fellows
http://blogs.ams.org/phdplus/


Search for an Executive Director  
for the American Mathematical Society

Position

The Trustees of the American Mathematical Society seek candidates for the position of Executive Director of the Society to 
replace Dr. Donald McClure, who plans to retire in the summer of 2016. This position offers the appropriate candidate the 
opportunity to have a strong positive influence on all activities of the Society, as well as the responsibility of overseeing a large, 
complex, and diverse spectrum of people, publications, and budgets. The desired starting date is July 1, 2016.  

Duties and terms of appointment

The American Mathematical Society, with headquarters in Providence, RI, is the oldest scientific organization of mathematicians 
in the U.S. The Society’s activities are mainly directed toward the promotion and dissemination of mathematical research and 
scholarship, broadly defined; the improvement of mathematical education at all levels; increasing the appreciation and awareness 
by the general public of the role of mathematics in our society; and advancing the professional status of mathematicians. These 
aims are pursued mainly through an active program of publications, meetings, and conferences. The Society is a major publisher 
of mathematical books and journals, including MathSciNet, an organizer of numerous meetings and conferences each year, and a 
leading provider of electronic information in the mathematical sciences. The Society maintains a Washington office for purposes 
of advocacy and to improve interaction with federal agencies.

The Executive Director is the principal executive officer of the Society and is responsible for the execution and administration 
of the policies of the Society as approved by the Board of Trustees and by the Council. The Executive Director is a full-time 
employee of the Society appointed by the Trustees and is responsible for the operation of the Society’s offices in Providence and 
Pawtucket, RI; Ann Arbor, MI; and Washington, DC. The Executive Director is an ex-officio member of the policy committees 
of the Society and is often called upon to represent the Society in its dealings with other scientific and scholarly bodies.

The Society employs a staff of about 200 in the four offices. The directors of the various divisions report directly to the Executive 
Director.  A major part of the Society’s budget is related to publications. Almost all operations (including the printing) of the 
publications program are done in-house.  Information about the operations and finances of the Society can be found in its Annual 
Reports, available at www.ams.org/annual-reports.

The Executive Director serves at the pleasure of the Trustees. The terms of appointment, salary, and benefits will be consistent 
with the nature and responsibilities of the position and will be determined by mutual agreement between the Trustees and the 
prospective appointee.

Qualifications

Candidates for the office of Executive Director should have a Ph.D. (or equivalent) in mathematics, published research beyond 
the Ph.D., and significant administrative experience. The position calls for interaction with the staff, membership, and patrons 
of the Society as well as leaders of other scientific societies and publishing houses; thus leadership, communication skills, and 
diplomacy are prime requisites.

Applications

A search committee chaired by Robert Bryant (bryant@math.duke.edu) and Ruth Charney (charney@brandeis.edu) has been 
formed to seek and review applications. All communication with the committee will be held in confidence. Suggestions of suitable 
candidates are most welcome. Applicants can submit a CV and letter of interest to:

Executive Director Search Committee
c/o Carla D. Savage
Secretary, American Mathematical Society
Department of Computer Science
North Carolina State University
Raleigh, NC 27695-8206
ed-search@ams.org 

The American Mathematical Society is an Affirmative Action/Equal Opportunity Employer.

A m e r i c A n  m A t h e m A t i c A l  S o c i e t y

http://www.ams.org/annual-reports
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Krishna Awarded ICTP-IMU 
Ramanujan Prize

Amalendu Krishna of the Tata Insti-
tute of Fundamental Research (TIFR) 
has been awarded the 2015 Ramanujan 
Prize of the Abdus Salam International 
Centre for Theoretical Physics (ICTP), 
the International Mathematical Union 
(IMU), and the Department of Science 
and Technology of the Government 
of India. Krishna was recognized “for  
his outstanding contributions in the 
area of algebraic K-theory, algebraic 
cycles and the theory of motives.” The 
prize citation reads in part: “In his 
work, Krishna has shown an impres-

sive command of a very technical subject, applying the 
modern theories of algebraic K-theory and Voevodsky’s 
theory of motives to study concrete problems. His results 
on 0-cycles on algebraic varieties with isolated singulari-
ties effectively reduces their study to the corresponding 
study on the desingularization, together with information 
about multiples of the exceptional divisors. This allows the 
complete calculation of the Chow group of 0-cycles on an 
algebraic variety in many cases, like the case of rational 
varieties or cones. Working initially with Levine, and later 
with Park, Krishna built up the original constructions of 
Bloch-Esnault on additive Chow groups into a full theory. 
This includes proving fundamental properties, such as 
the contravariant functoriality and a projective bundle 
formula, as well as constructing an action of the usual 
higher Chow groups on the additive ones.”

Krishna received his PhD in 2001 from TIFR. He has 
taught at the University of California, Los Angeles, and 
the Institute for Advanced Study before taking his current 
position at TIFR. He received the B. M. Birla Science Cen-
tre Prize in Mathematics in 2009 and the Swarna Jayanti  
Fellowship Award in Mathematical Sciences from the Gov-
ernment of India in 2011.

The Ramanujan Prize is awarded annually to a re-
searcher from a developing country who is younger than 
forty-five years of age on December 31 of the year of the 
award and who has conducted outstanding research in a 
developing country. Researchers working in any branch of 
the mathematical sciences are eligible. The prize carries 
a cash award of US$15,000, and the recipient is invited to 
deliver a lecture at ICTP.

 
—Elaine Kehoe

Church Receives First 
Duszenko Award

Thomas Church of Stanford 
University has been named the 
inaugural recipient of the Kamil 
Duszenko Award. The award is 
given by the Wrocław Mathemati-
cians Foundation (WMF) for out-
standing work or research that 
has significantly contributed to 
the deepening of knowledge and 
further progress in mathematics. 
Kamil Duszenko was a young 
mathematician who died of acute 
lymphoblastic leukemia at the 
age of twenty-eight. The award 
was founded in his memory by 

his mother. The prize is given at least every two years. 
The 2015 award carries a cash prize of 3,000 euros (ap-
proximately US$3,400).
Further information about the prize is available at kamil.
math.uni.wroc.pl/en/.
Church's research has taken three main directions: low-
dimensional topology with emphasis on the mapping class 
group, cohomology of arithmetic groups, with emphasis 
on high-dimensional cohomology, and, perhaps most 
importantly, representation stability, which is a new 
phenomenon he discovered and studied with collabora-
tors.  This is a general phenomenon arising in (families 

Amalendu Krishna

Thomas Church

http://kamil.math.uni.wroc.pl/en/
http://kamil.math.uni.wroc.pl/en/
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of) arithmetic groups, outer automorphism groups of the 
free groups, mapping class groups of surfaces, and other 
areas.  It is a beautifully simple, very general principle 
that has already proved its usefulness in helping to solve 
several outstanding problems.

 
—From a WMF announcement

2015 Computer-Aided 
Verification Award 
Announced
 The recipients of the 2015 Computer-Aided Verification 
(CAV) Award have been announced. Edmund M. Clarke, 
Carnegie Mellon University; Orna Grumberg, Technion; 
Ronald H. Hardin, Bell Laboratories; Zvi Harel, Tech-
nion; Somesh Jha, University of Wisconsin; Robert P. 
Kurshan, Bell Laboratories; Yuan Lu, Carnegie Mellon 
University; and Helmut Veith, Vienna University of 
Technology, were honored “for the development and 
implementation of the localization-reduction technique 
and the formulation of counterexample-guided abstrac-
tion refinement (CEGAR)”.

The prize citation reads: “Abstraction is a key technique 
in automated verification and program analysis, as it en-
ables model checkers and many other kinds of analyses to 
scale to systems of significant size. It is, however, difficult 
to provide an abstraction that is ‘just right’ for a given 
model and property. In case the property fails to verify 
on the abstraction, it is often not possible to conclude 
anything about the original model, as any counterexample 
may be spurious. The key idea of Counterexample-Guided 
Abstraction Refinement is to put the counterexample to 
good use: CEGAR-based techniques attempt to discover a 
reason why the counterexample is spurious. This reason 
is then used to discover those parts of the abstraction that 
lack detail. The abstraction can then be refined automati-
cally. The specific merit of CEGAR is its versatility: CEGAR 
applies to virtually any verification scenario, and has been 
implemented in a vast number of verification algorithms 
with great success, and is often the key enabler for scal-
ability. CEGAR today is one of the central paradigms of 
model checking and automated verification, combining 
two well-established model-checking techniques—coun-
terexample generation and abstraction—into a new adap-
tive model-checking algorithm. The basic idea of CEGAR 
is general yet compelling. A choice of abstraction can be 
seen as a conjectured proof that the property holds. If this 
proof fails, the counterexample is used to learn from the 
failed attempt, resulting in a new and improved argument 
for correctness.

Localization reduction, conceived and implemented in 
COSPAN in the early 1990s by Hardin, Harel, and Kurshan, 
is the first instance of this paradigm in model checking. In 
localization reduction, a particular abstraction is a choice 
of a subset of the state-holding elements of the model. The 
chosen elements are retained as visible, whereas all others 
are removed from the model, thereby greatly reducing its 

complexity. In this scenario, a spurious counterexample 
can point to those invisible state-holding elements that 
need to be made visible again. Localization reduction was 
generalized and formulated as CEGAR in the late 1990s by 
Clarke, Grumberg, Jha, Lu, and Veith, and published in the 
CAV Conference in 2000 and in the Journal of the ACM in 
2003. This work by now has over 2,000 citations. CEGAR-
based techniques have become so commonplace that 
they often do not warrant a separate publication, but are 
standard ingredients of state-of-the-art model checkers.”

The CAV Award is given annually in recognition of a 
specific fundamental contribution or a series of outstand-
ing contributions to computer-aided verification and 
includes a cash prize of US$10,000.

 
—International Conference on Computer-Aided Verification

2015 ICIAM Awards 
Announced
The International Council for Industrial and Applied 
Mathematics (ICIAM) has announced the recipients of five 
ICIAM prizes for 2015. The prizes were awarded at the 
ICIAM 2015 in Beijing, China.

Annalisa Buffa of the Institute for Applied Mathemat-
ics and Information Technologies (Pavia-Genoa-Milan sec-
tion) has been awarded the Collatz Prize “in recognition 
of her spectacular use of deep and sophisticated math-
ematical concepts to obtain outstanding contributions 
to the development of computer simulations in science 
and industry.” The prize recognizes individual scientists 
under the age of forty-two for outstanding work on in-
dustrial and applied mathematics. It carries a cash award 
of US$5,000.

Andrew J. Majda of the Courant Institute of Math-
ematical Sciences, New York University, was awarded the 
Lagrange Prize “in recognition of his groundbreaking, 
original, fundamental and pioneering contributions to ap-
plied mathematics and, in particular, to wave front propa-
gation and combustion, scattering theory, fluid dynamics, 
and atmosphere climate science.” The prize recognizes 
individual mathematicians who have made an exceptional 
contribution to applied mathematics throughout their 
careers. It carries a cash award of US$5,000. 

Jean-Michel Coron of the Université Pierre et Marie 
Curie was honored with the Maxwell Prize “for his funda-
mental and original contributions to the study of varia-
tional methods for partial differential equations and the 
nonlinear control of nonlinear partial differential equa-
tions.” The prize recognizes a mathematician who has 
demonstrated originality in applied mathematics. It carries 
a cash award of US$5,000.

Björn Engquist of the University of Texas at Austin 
was awarded the Pioneer Prize “for fundamental contri-
butions in the field of applied mathematics, numerical 
analysis and scientific computing which have had long-
lasting impact in the field as well as successful ap-
plications in science, engineering and industry.” The 
prize recognizes pioneering work introducing applied 
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mathematical methods and scientific computing tech-
niques to an industrial problem area or a new scientific 
field of applications. It carries a cash award of US$5,000.

Li Ta-tsien of Fudan University received the Su  
Buchin Prize for “his outstanding contributions to applied 
mathematics and to the dissemination of mathematical 
sciences in developing countries.” The prize recognizes 
“an outstanding contribution by an individual in the 
application of mathematics to emerging economies and 
human development, in particular at the economic and 
cultural level in developing countries.” It carries a cash 
award of US$5,000.

 
—From an ICIAM announcement

Dirac Medals Awarded
The Abdus Salam International Centre for Theoretical 
Physics (ICTP) has awarded the Dirac Medals for 2015 to 
Alexei Kitaev of the California Institute of Technology, 
Gregory W. Moore of Rutgers University, and Nicholas 
Read of Yale University. According to the prize citation, 
they were honored “for their interdisciplinary contribu-
tions which introduced the concepts of conformal field 
theory and non-abelian quasiparticle statistics in con-
densed matter systems and applications of these ideas to 
quantum computation. Their contributions have played 
a fundamental role in recent advances in our under-
standing of the quantum states of matter and quantum 
entanglement theory.” Their work has encompassed the 
areas of mathematical physics, conformal field theory, 
string theory, condensed matter physics, and quantum 
information theory. The Dirac Medals are given each year 
to scientists who have made significant contributions to 
theoretical physics.

 
—From an ICTP announcement

NSF Postdoctoral 
Fellowships Awarded
The Mathematical Sciences Postdoctoral Research Fel-
lowship Program of the Division of Mathematical Sci-
ences (DMS) of the National Science Foundation (NSF) 
awards fellowships each year for postdoctoral research in 
pure mathematics, applied mathematics and operations  
research, and statistics. Following are the names of the 
fellowship recipients for 2015, together with their PhD 
institutions (in parentheses) and the institutions at which 
they will use their fellowships.

Huseyin Acan (Ohio State University), Rutgers Univer-
sity; Theresa Anderson (Brown University), University 
of Wisconsin-Madison; Tarik Aougab (Yale University), 
Brown University; Nathaniel Bottman (Massachusetts 
Institute of Technology), Columbia University; George 
Boxer (Harvard University), University of Chicago; Adrian 
Brunyate (University of Georgia), State University of 
New York, Stony Brook; John Calabrese (University of 

Oxford), Rice University; Michael Chmutov (University 
of Michigan), University of Minnesota; Otis Chodosh 
(Stanford University), Columbia University; David Cohen 
(Rice University), University of Chicago; Damek Davis 
(University of California Los Angeles), University of Cali-
fornia Los Angeles; Philip Engel (Columbia University), 
Harvard University; Thomas Fai (New York University), 
Harvard University; Naomi Feldheim (Tel Aviv University), 
Stanford University; Benjamin Fehrman (University of 
Chicago), Max Planck Institute of Mathematics; Jeffrey 
Galkowski (University of California Berkeley), Stanford 
University; Michael Griffin (Emory University), Princeton 
University; Gabriela Jaramillo (University of Minnesota), 
University of Arizona; Hyunseung Kang (University of 
Pennsylvania), Stanford University; Dennis Kriventsov 
(University of Texas at Austin), Courant Institute of Math-
ematical Sciences, New York University; Jeffrey Kuan 
(Harvard University), Columbia University; Daniel Lacker 
(Princeton University), Brown University; Daniel Litt 
(Stanford University), Columbia University; Christine 
Lee (Michigan State University), University of Texas at 
Austin; Yingkun Li (University of California Los Angeles), 
Technische Universitaet Darmstadt; Andrew Manion 
(Princeton University), University of California Los Ange-
les; Connor Mooney (Columbia University), University of 
Texas at Austin; Cris Negron (University of Washington), 
Louisiana State University; Brent Nelson (University of 
California Los Angeles), University of California Berke-
ley; Nathan Perlmutter (University of Oregon), Stan-
ford University; Christopher Scaduto (University of 
California Los Angeles), Brandeis University; Khrystyna 
Serhiyenko (University of Connecticut), University of 
California Berkeley; Yiwei She (University of Chicago), 
Columbia University; Yakov Shlapentokh-Rothman 
(Massachusetts Institute of Technology), Princeton Uni-
versity; Justin Solomon (Stanford University), Princeton 
University; Laura Starkston (University of Texas at Aus-
tin), Stanford University; Bena Tshishiku (University of 
Chicago), Stanford University; Olga Turanova (University 
of Chicago), University of California Los Angeles; Brooke 
Ullery (University of Michigan), University of Utah; Ila 
Varma (Princeton University), Harvard University; Robin 
Walters (University of Chicago), Northeastern University; 
Harold Williams (University of California Berkeley), Uni-
versity of Texas at Austin; Andrew Wilson (University of 
California San Diego), University of Pennsylvania.

 
—NSF announcement

SIAM Prizes Awarded
The Society for Industrial and Applied Mathematics (SIAM) 
has awarded a number of prizes for 2015.

Francis Clarke of the Université Claude Bernard 
was awarded the W. T. and Idalia Reid Prize, awarded  
annually for research in or other contributions to the 
broadly defined areas of differential equations and con-
trol theory. 
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Jennifer Tour Chayes of Microsoft was named the 
John von Neumann Lecturer. The lectureship is awarded 
for outstanding and distinguished contributions to the 
field of applied mathematical sciences and for the effective 
communication of these ideas to the community.

George Karniadakis of Brown University received the 
Ralph E. Kleinman Prize. The prize is awarded every two 
years to one individual for outstanding research or other 
contributions that bridge the gap between mathematics 
and applications.

Gerhard Wanner of the University of Geneva was 
awarded the George Pólya Prize for Mathematical Exposi-
tion. The prize is awarded every two years to an outstand-
ing expositor of the mathematical sciences.

Dimitri P. Bertsekas of the Massachusetts Institute of 
Technology was awarded the George B. Dantzig Prize of 
SIAM and the Mathematical Optimization Society (MOS). 
The prize is given for original research that, by its original-
ity, breadth, and scope, is having a major impact on the 
field of mathematical optimization.

Eitan Tadmor of the University of Maryland received 
the Peter Henrici Prize (awarded by SIAM and ETH Zurich). 
The prize is awarded for original contributions to applied 
analysis and numerical analysis and/or for exposition 
appropriate for applied mathematics and scientific com-
puting.

Linda J. S. Allen of Texas Tech University was named 
the Sonia Kovalevsky Lecturer of the Association for 
Women in Mathematics (AWM) and SIAM. This lecture is 
given annually at the SIAM Annual Meeting and highlights 
significant contributions of women to applied or compu-
tational mathematics.

Andrew R. Conn of the IBM T. J. Watson Research 
Center, Katya Scheinberg of Lehigh University, and Luís 
Nunes Vicente of Universidade de Coimbra were awarded 
the SIAM-MOS Lagrange Prize in Continuous Optimization. 
The prize is given for outstanding works in the area of 
continuous optimization.

 
—From a SIAM announcement

MAA Awards Presented
The Mathematical Association of America (MAA) presented 
a number of awards at its Summer MathFest in Washing-
ton, DC, in August 2015.

The Carl B. Allendoerfer Awards are made to authors 
of expository articles published in Mathematics Maga-
zine and carry a cash award of US$500. The awardees 
for 2015 are Daniel Heath, Pacific Lutheran University, 
for “Straightedge and Compass Constructions in Spheri-
cal Geometry”, Mathematics Magazine 87, no. 5 (2014),  
pp. 350–359, and Andrew Beveridge and Stan Wagon, 
Macalester College, for “The Sorting Hat Goes to College”, 
Mathematics Magazine 87, no. 4 (2014), pp. 243–251.

The Trevor Evans Award is made to authors of exposi-
tory articles accessible to undergraduates and published 
in Math Horizons. It carries a cash prize of US$1,000. 
The 2015 awardee is Heidi Hulsizer, Hampden-Sydney 

College, for “A ‘Mod'ern Mathematical Adventure in Call 
of Duty: Black Ops,” Math Horizons 21, no. 3 (2014), 
pp. 12–15.

The Halmos-Ford Award recognizes authors of articles 
of expository excellence published in the American  
Mathematical Monthly. It carries a cash award of US$1,000. 
The 2015 awardees are Mario Ponce, Catholic University 
of Chile, and Patricio Santibá̃  nez, Instituto Alonso de 
Ercilla, Santiago, Chile, for “On Equidistant Sets and Gen-
eralized Conics: The Old and the New”, American Mathe-
matical Monthly 121, no. 1 (2014), pp. 18–32; Daniel Vel-
leman, Amherst College, for “A Drug-Induced Random 
Walk”, American Mathematical Monthly 121, no. 4 (2014), 
pp. 299–317; Allison Henrich, Seattle University, and 
Louis H. Kauffman, University of Illinois at Chicago, for 
“Unknotting Unknots”, American Mathematical Monthly 
121, no. 5 (2014), pp. 379–390; Erwan Brugallé, Ecole 
Polytechnique, Paris, and Kristin Shaw for “A Bit of 
Tropical Geometry”, American Mathematical Monthly 121,  
no. 7 (2014), pp. 563–589.

The Merten M. Hasse Prize is given for a noteworthy 
expository paper appearing in an Association publication, 
at least one of whose authors is a younger mathematician. 
The 2015 awardees are Charles Doran, University of 
Alberta, and Ursula Whitcher, University of Wiscon-
sin—Eau Claire, for “From Polygons to String Theory”, 
Mathematics Magazine 85, no. 5 (2012), pp. 343–360.

The George Pólya Awards are made to authors of ar-
ticles of expository excellence published in the College 
Mathematics Journal. The 2015 awardees are Michael 
Brilleslyper and Lisbeth Schaubroeck, US Air Force 
Academy, for “Locating Unimodular Roots”, College 
Mathematics Journal 45, no. 3 (2014), pp. 162–168, and 
David Joyner, US Naval Academy, for “The Man Who 
Found God’s Number”, College Mathematics Journal 45, 
no. 4 (2014), pp. 258–266.

The George Pólya Lecturer for 2014–2015 is Ruth 
Charney, Brandeis University. She will deliver the lec-
tures at MAA Sectionals throughout her term.

The Henry L. Alder Awards for Distinguished Teach-
ing by a Beginning College or University Mathematics 
Faculty Member honor beginning college or university 
faculty members whose teaching has been extraordinarily 
successful and whose effectiveness in teaching under-
graduate mathematics is shown to have influence beyond 
their own classrooms. The award carries a cash prize of 
US$1,000. The honorees for 2015 are Allison Henrich of 
Seattle University, Patrick Rault of the State University 
of New York Geneseo, and Talithia Williams of Harvey 
Mudd College.

The Mary P. Dolciani Award recognizes a pure or ap-
plied mathematician who is making a distinguished con-
tribution to the mathematical education of K–16 students 
in the United States or Canada. The award carries a cash 
prize of US$5,000. The 2015 award was presented to  
Sybilla Beckmann of the University of Georgia.

 
—From an MAA announcement
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Alexei Borodin Awarded 
2015 Loève Prize
The 2015 Line and Michel Loève International Prize in 
Probability is awarded to Alexei Borodin of MIT. The 
prize, which carries a monetary award of US$30,000, 
will be presented at a ceremony in Berkeley to be held in 
November 2015.

Borodin received his PhD in 2001, advised by Alexandre 
Kirillov at University of Pennsylvania. His 2000 papers 
Distributions on partitions, point processes, and the hy-
pergeometric kernel (with Olshanski) and Asymptotics of 
Plancherel measures for symmetric groups (with Okounkov 
and Olshanski) spotlighted and named the notion of deter-
minantal point process in which correlations are given by a 
determinant based on some specific kernel. Originating in 
the study of specific random matrices, these have subse-
quently been shown to arise in a huge variety of contexts 
both within random matrix theory and in superficially 
quite different contexts, such as uniform random span-
ning trees, random dimer covers of planar graphs, nonin-
tersecting random walks, and zeroes of random analytic 
functions. Amongst Borodin’s own major contributions 
to this field was the 2007 paper Fluctuation properties of 
the TASEP with periodic initial configuration (with Ferrari, 
Prähofer and Sassamoto). More recently, the 2014 175-
page paper Macdonald processes (with Corwin) provides 
a unified framework for various probability measures 
arising in the study of models within the KPZ universal-
ity class, for which surprisingly explicit results can be 
obtained. Overall his work touches an unusually broad 
collection of mathematical areas: representation theory, 
combinatorics, Lie theory, probability and hard analysis. 
His writing is marked by amazing clarity, perspective and 
attention to history.

About the Prize. The Prize commemorates Michel 
Loève, Professor at the University of California, Berkeley, 
from 1948 until his untimely death in 1979. The Prize was 
established by his widow, Line, shortly before her death in 
1992. Awarded every two years, it is intended to recognize 
outstanding contributions by researchers in probability 
who are under forty-five years old. 

 
—University of California, Berkeley

http://www.NSA.gov/Careers


http://ymsc.tsinghua.edu.cn/sanya/
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American Mathematical 
Society Centennial Fellowship
Invitation for Applications for Awards for 2016-2017 
Deadline December 1, 2015

Description: The AMS Centennial Research Fellowship 
Program makes awards annually to outstanding math-
ematicians 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. At least one 
fellowship will be awarded for the 2016–2017 academic 
year. A list of previous fellowship winners can be found 
at www.ams.org/profession/prizes-awards/ams-
awards/centennial-fellow.

Eligibility : The eligibility rules are as follows. The pri-
mary 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, 2004, and Sep- 
tember 1, 2013). 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 fellow-
ship will be used for more than reduction of teaching at 
the candidate’s home institution. The selection commit-
tee will consider the plan, in addition to the quality of 
the candidate’s research, and will try to award the fellow 
ship to those for whom the award would make a real  
difference in the development of their research careers. 
Work in all areas of mathematics, including interdisciplin-
ary work, is eligible.

Deadline: The deadline for receipt of applications is 
December 1, 2015. The award recipient will be announced 
in February 2016 or earlier if possible.

Application information: Find Centennial information 
and the application form via the Internet at 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; 401-455-4096.

 
—AMS announcement

AMS Congressional Fellowship
The AMS, in conjunction with the American Association for 
the Advancement of Science (AAAS), will sponsor a Con-
gressional Fellow from September 2016 through August 
2017. The Fellow will spend the year working on the staff 
of a Member of Congress or 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 expe-
rience, to demonstrate the value of science-government 
interaction, and to bring a technical background and 
external perspective to the decision-making process in 
the Congress. An AMS Fellowship Committee will select 
the AMS Congressional Fellow. The fellowship stipend 
is US$76,378 for the fellowship period, with allowances 
for relocation and professional travel and a contribution 
toward health insurance. Applicants must have a PhD or 
an equivalent doctoral-level degree in mathematics by the 
application deadline. For information and to apply, go to 
bit.ly/AMSCongressionalFellowship. The deadline 
for applications is February 15, 2016.

 
—Anita Benjamin 

AMS Washington Office

AMS-AAAS Mass Media 
Summer Fellowships
The AMS provides support each year for a graduate stu-
dent in the mathematical sciences to participate in the 
American Association for the Advancement of Science 
(AAAS) Mass Media Science and Engineering Fellows Pro-
gram. This summer fellowship program pairs graduate 
students with major media outlets nationwide, where they 

http://www.ams.org/profession/prizes-awards/ams-awards/centennial-fellow
http://www.ams.org/profession/prizes-awards/ams-awards/centennial-fellow
http://bit.ly/AMSCongressionalFellowship
http://www.ams.org/ams-fellowships
http://www.ams.org/ams-fellowships
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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 science-related issues 
in the media. Past AMS-sponsored fellows have held posi-
tions at National Public Radio, Scientific American, Voice 
of America, The Oregonian, the Chicago Tribune, and the 
Milwaukee Journal Sentinel. 

Fellows receive a weekly stipend of US$500, plus travel 
expenses, to work for ten weeks during the summer as 
reporters, researchers, and production assistants in news-
rooms across the country. They observe and participate in 
the process by which events and ideas become news, im-
prove their ability to communicate about complex techni-
cal 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 2016 is Janu-
ary 15, 2016. Further information about the fellowship 
program and application procedures is available online 
at www.aaas.org/programs/education/MassMedia; or 
applicants may contact Dione Rossiter, Director, AAAS 
Mass Media Science & Engineering Fellows Program, 1200 
New York Avenue, NW, Washington, DC 20005; telephone: 
202-326-6645; email: drossite@aaas.org. Further in-
formation is also available at www.ams.org/programs/
ams-fellowships/media-fellow/massmediafellow 
and through the AMS Washington Office, 1527 Eighteenth 
Street, NW, Washington, DC 20036; telephone: 202-588-
1100; email: amsdc@ams.org

 
—AMS Washington Office

AMS Epsilon Fund
The AMS Epsilon Fund awards grants to summer mathe-
matics programs that support and nurture mathematically 
talented high school students in the United States. The 
deadline to apply for funding for summer 2016 programs 
is December 15, 2016. Applications are now taken online 
at MathPrograms.org (www.mathprograms.org). For 
more information about the program and updated appli-
cation information, go to www.ams.org/programs/edu- 
support/epsilon/emp-epsilon. For more information 
contact the AMS Membership and Programs Department 
by email at prof-serv@ams.org or by telephone at 800-
321-4267, ext. 4060.

 
—AMS announcement

*NSF Graduate Research 
Fellowships
The National Science Foundation’s Graduate Research 
Fellowship Program (GRFP) recognizes and supports 
outstanding graduate students in NSF-supported science, 
technology, engineering, and mathematics disciplines 
who are pursuing research-based master’s and doctoral 
degrees at accredited US institutions. The NSF welcomes 
applications from all qualified students and strongly 
encourages underrepresented populations, including 
women, underrepresented racial and ethnic minorities, 
and persons with disabilities, to apply for this fellowship.

Fellows benefit from a three-year annual stipend of 
US$34,000, along with a US$12,000 cost-of-education 
allowance to the institution for tuition and fees, opportu-
nities for international research and professional develop-
ment, and the freedom to conduct their own research at 
any accredited US institution of graduate education they 
choose. 

The deadline for full proposals in the mathematical sci-
ences is October 30, 2015. For further information, visit 
the website www.nsfgrfp.org/.

 
—From NSF announcements

Research Opportunities for US 
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 US gradu-
ate students during the summer of 2016. The East Asia 
and Pacific Summer Institutes (EAPSI) provide US gradu-
ate students in science and engineering with firsthand 
research experience in the aforementioned countries; an 
introduction to the science and science policy infrastruc-
ture of the respective locations; 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 US citizens or permanent residents. 
They must be enrolled at US institutions in a research-
oriented master’s or PhD program (including joint degree 
programs) in fields of science or engineering research and 

*The most up-to-date listing of NSF funding opportunities from 
the Division of Mathematical Sciences can be found online at: 
www.nsf.gov/dms and for the Directorate of Education and 
Human Resources at www.nsf.gov/dir/index.jsp?org=ehr.   
To receive periodic updates, subscribe to the DMSNEWS listserv by 
following the directions at www.nsf.gov/mps/dms/about.jsp. 

http://www.aaas.org/programs/education/MassMedia
http://www.ams.org/programs/ams-fellowships/media-fellow/massmediafellow
http://www.ams.org/programs/ams-fellowships/media-fellow/massmediafellow
http://www.ams.org/programs/edu-support/epsilon/emp-epsilon
http://www.ams.org/programs/edu-support/epsilon/emp-epsilon
http://www.mathprograms.org
http://www.nsf.gov/mps/dms/about.jsp
http://www.nsf.gov/dir/index.jsp?org=ehr
http://www.nsf.gov/dms
http://www.nsfgrfp.org/
http://MathPrograms.org


1226    Notices of the AMs VoluMe 62, NuMber 10

Mathematics Opportunities

education that are supported by the NSF and that also 
are represented among the potential host institutions. 
International travel will be provided, and each awardee 
will receive a stipend of US$5,000. The deadline for  
full proposals is November 12, 2015. Proposers are 
required to prepare and submit all proposals for this  
announcement/solicitation through the FastLane system. 
For further information see the program page at www.nsf.
gov/funding/pgm_summ.jsp?pims_id=5284.

 
—From an NSF announcement

Call for Nominations: Alan T. 
Waterman Award
The National Science Foundation (NSF) is soliciting nomi-
nations for the 2016 Alan T. Waterman Award. The award 
recognizes an outstanding young researcher in any field 
of science or engineering supported by the NSF. The 
award consists of a US$1,000,000 grant over a five-year 
period for research at the institution of the recipient’s 
choice. The deadline for nominations is October 23, 2015. 
Nominations must be submitted electronically using NSF’s 
FastLane system at https://www.fastlane.nsf.gov/
honawards/. For more details about the award, see www.
nsf.gov/od/waterman/waterman.jsp.

 
—From an NSF announcement 

Jefferson Science Fellows 
Program
The Jefferson Science Fellows (JSF) program at the US 
Department of State is intended to involve the American 
academic science, technology, and engineering communi-
ties in the formulation and implementation of US foreign 
policy. Each fellow will spend one year at the US Depart-
ment of State or the US Agency for International Develop-
ment (USAID) for an on-site assignment in Washington, 
DC, that may also involve extended stays at US foreign 
embassies and/or missions. Each fellow will receive a 
stipend of up to US$50,000 to cover living expenses for  
one year. An additional US$10,000 is awarded for travel 
associated with the fellows’ assignments at the US Depart-
ment of State/USAID. Following the fellowship year, the 
Jefferson Science Fellow will return to his or her academic 
career but will remain available to the US Department of  
State for short-term projects. The deadline for applica-
tions is November 2, 2015. The JSF program is admin-
istered by the National Academies and is supported 
through a partnership of the US science, technology, and 
academic communities, professional scientific societies, 
and the US Department of State. For further information, 
email jsf@nas.edu, telephone 202-334-2643, or see the 
website sites.nationalacademies.org/PGA/Jeffer-
son/PGA_046612.

 
—From a National Academies announcement

AAUW Educational Foundation 
Fellowships and Grants
The American Association of University Women (AAUW) 
has programs for supporting women students and 
scholars at various stages of their careers: American 
Fellowships, Career Development Grants, International 
Fellowships, International Project Grants, and Selected 
Professions Fellowships. The latter fellowships support 
women students in areas in which women’s participation 
has traditionally been low, including computer/informa-
tion sciences and mathematics/statistics.

For further information about the fellowships, 
application procedures, and deadlines, visit the website 
www.aauw.org/what-we-do/educational-funding-
and-awards/ (or tinyurl.com/apmcfng). For more 
information call 202-785-7700, email connect@aauw.
org, or call the customer service center at 800-326-2289.

 
—From AAUW website

Opportunities from the 
Simons Foundation
The Simons Foundation Division for Mathematics and 
Physical Sciences is offering opportunities for funding 
for two programs: Targeted Grants in Mathematics and 
the Physical Sciences and the Simons Symposia. The tar-
geted grants are intended to support high-risk projects 
of exceptional promise and scientific importance on a 
case-by-case basis. The deadline is rolling. More detailed 
information can be found at the website https://
www.simonsfoundation.org/funding/funding- 
opportunities/mathematics-physical-sciences/
targeted-grants-in-mps/. The Simons Symposia 
program brings together mathematicians, theoreti-
cal physicists, and theoretical computer scientists to 
interact and collaborate in symposium series that 
focus on one topic or tightly connected group of topics.  
The first meetings in the new set of series will start  
in the winter or spring of 2017, and the deadline for 
applications is November 6, 2015. For more informa- 
tion, see https://www.simonsfoundation.org/funding/
funding-opportunities/mathematics-physical-
sciences/simons-symposia/?utm_source=MPS+Funding
+Announcements+List&utm_campaign=2125f82bec- 
August_2015_MPS_Announcement7_14_2015&utm_
m e d i u m = e m a i l & u t m _ t e r m = 0 _ 8 5 a d 7 0 b f d e -
2125f82bec-389375833 (tiny URL: tinyurl.com/
pylgfel).

 
—From a Simons Foundation announcement

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5284
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5284
https://www.fastlane.nsf.gov/honawards/
https://www.fastlane.nsf.gov/honawards/
http://www.nsf.gov/od/waterman/waterman.jsp
http://www.nsf.gov/od/waterman/waterman.jsp
http://sites.nationalacademies.org/PGA/Jefferson/PGA_046612
http://sites.nationalacademies.org/PGA/Jefferson/PGA_046612
https://www.simonsfoundation.org/funding/funding-opportunities/mathematics-physical-sciences/simons-symposia/?utm_source=MPS+Funding+Announcements+List&utm_campaign=2125f82bec-August_2015_MPS_Announcement7_14_2015&utm_medium=email&utm_term=0_85ad0bfde-2125f82bec-389375833
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AMS Department Chairs 
Workshop
The annual workshop for department chairs will be held 
a day before the start of the Joint Mathematics Meetings 
in Seattle, Washington, on Tuesday, January 5, 2016, from 
8:00 am to 6:30 pm. 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 envi-
ronment that enables attending chairs to address depart-
mental challenges from new perspectives.

Workshop leaders will be: Matthew Ando, chair, Depart-
ment of Mathematics, University of Illinois at Urbana-
Champaign; William “Bus” Jaco, head, Department of 
Mathematics, Oklahoma State University; Krista Maxson, 
vice president for academic affairs at the University of 
Science and Arts of Oklahoma and former chair of the 
Department of Mathematical Sciences at Shawnee State 
University; and Judy Walker, chair, Department of Math-
ematics, University of Nebraska-Lincoln.

Past workshop sessions have focused on a range of 
issues facing departments, including planning and bud-
geting, personnel management, assessment, outreach, 
faculty development, communications, student learning, 
and departmental leadership.

The workshop registration fee of US$100 is in ad-
dition to and separate from the Joint Meetings reg-
istration. Those interested in attending can register 
at bit.ly/1JrL9S4 by December 18, 2015. For fur-
ther information, contact the AMS Washington Of-
fice at 202-588-1100 or by email at amsdc@ams.org. 

 
—Anita Benjamin 

AMS Washington Office

AWM Essay Contest
To increase awareness of women’s ongoing contributions 
to the mathematical sciences, the Association for Women 
in Mathematics (AWM) and Math for America are cospon-
soring an essay contest for biographies of contemporary 
women mathematicians and statisticians in academic, 
industrial, and government careers.

Each essay will be based primarily on an interview with 
a woman currently working in a mathematical sciences 
career. This contest is open to students in the following 
categories: Grades 6–8, Grades 9–12, and College Under-
graduate. At least one winning submission will be chosen 
from each category. Winners will receive a prize, and 
their essays will be published online at the AWM website. 
Additionally, a grand prize winner will have his or her 
submission published in the AWM newsletter.

The deadline for the 2016 AWM Essay Contest is Janu-
ary 31, 2016. AWM is also currently seeking women math-
ematicians to volunteer as the subjects of these essays. 
For more information or to sign up as a volunteer, contact 
the contest organizer, Heather Lewis, at hlewis5@naz.

edu. See https://sites.google.com/site/awmmath/
home for complete information.

 
—AWM announcement

Free Grant-Writing Workshop 
Offered
The AMS, in conjunction with the National Science Foun-
dation Directorate for Education and Human Resources 
(NSF-EHR), is pleased to offer a FREE workshop titled 
“Writing a Competitive Grant Proposal to NSF-EHR.” This 
grant-writing workshop will be held on Monday, Janu- 
ary 4, 2016, from 3:00 pm to 6:00 pm at the Sheraton 
Seattle Hotel, Seattle, Washington.

Workshop Goals:
• To familiarize participants with current direction/pri-

orities in EHR
• To familiarize participants with key EHR education 

research and development programs
• To consider common issues of competitive proposals
• To prepare participants to write a competitive proposal 

Topics covered will include: discussion of key programs 
in EHR, the merit review process and merit review criteria, 
discussion of scenarios—short passages drawn from pro-
posals in the EHR portfolio designed to stimulate discus-
sion about strengths and weaknesses of a proposal, and 
the opportunity to discuss possible proposal ideas with 
program officers.

This free workshop is open to all interested par-
ticipants. The deadline for registration is  December 18, 
2015. To register, see the website bit.ly/1uUq9hU.

 
—Anita Benjamin

AMS Washington Office

News from AIM
The American Institute of Mathematics (AIM) is ac-

cepting applications for two scientific programs: Focused 
Workshops and SQuaREs. 

Focused Workshop Program: AIM invites proposals for 
its focused workshop program. AIM’s week-long work-
shops are distinguished by their specific mathematical 
goals. This may involve making progress on a significant 
unsolved problem or examining the convergence of two 
distinct areas of mathematics. Workshops are small in 
size, up to twenty-eight people, to allow for close collabo-
ration among the participants. Researchers may apply to 
attend an upcoming AIM workshop. Each workshop sup-
ports several participants through an open application 
process. A list of upcoming workshops is available at www.
aimath.org/workshops/upcoming/.

SQuaREs Program: AIM also invites proposals for 
the SQuaREs program: Structured Quartet Research En-
sembles. This program brings together groups of four to 
six researchers for a week of focused work on a specific 
research problem, returning for up to three consecutive 
years. Applications are submitted online; the deadline for 

http://www.aimath.org/workshops/upcoming/
http://www.aimath.org/workshops/upcoming/
http://bit.ly/1uUq9hU
https://sites.google.com/site/awmmath/home
https://sites.google.com/site/awmmath/home
http://bit.ly/1JrL9S4
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submissions is November 1, 2015. More information is 
available on the AIM website at www.aimath.org.

 
—AIM announcement 

Mathematics Research 
Communities 2016
The AMS invites mathematicians just beginning their 
research careers—those who are close to finishing their 
doctorates or have recently finished—to become part of 
Mathematics Research Communities (MRC), a unique and 
successful program that builds social and collaborative 
networks through which individuals inspire and sustain 
each other in their work. Women and underrepresented 
minorities are especially encouraged to participate. Sup-
ported by the National Science Foundation, the structured 
program engages and guides all participants as they start 
their careers. Those accepted into the program will receive 
support for the summer conference and will be partially 
supported for their participation in the Joint Mathematics 
Meetings that follow in January 2017. The summer confer-
ences of the MRC are held at Snowbird Resort, Utah, where 
participants can enjoy the natural beauty and a collegial 
atmosphere. The program also includes discussion net-
works by research topic and a longitudinal study of early 
career mathematicians. 

Four conferences will be held in summer 2016 on the 
following topics:

Week 1a: June 5–11, 2016: Lie Group Representations, 
Discretization, and Gelfand Pairs. Organizers: Bradley 
Currey, Saint Louis University; Gestur Olafsson, Louisiana 
State University; Gail Ratcliff, East Carolina University.

Week 1b: June 5–11, 2016: Character Varieties: Ex-
periments and New Frontiers. Organizers: Sean Lawton, 
George Mason University; Christopher Manon, George 
Mason University; Adam Sikora, State University of New 
York at Buffalo.

Week 2: June 12–18, 2016: Algebraic Statistics. Organiz-
ers: Mathias Drton, University of Washington; Elizabeth 
Gross, San Jose State University; Serkan Hosten, San 
Francisco State University; David Kahle, Baylor University; 
Sonja Petrovic, Illinois Institute of Technology.

Week 3: June 19–25, 2016: Mathematics in Physiology 
and Medicine. Organizers: Dan Beard, University of Michi-
gan; Brian Carlson, University of Michigan; Adam Mahdi, 
University of Oxford; Mette Olufsen, North Carolina State 
University; Johnny Ottesen, Roskilde University.

Individuals who are one to two years prior to receiv-
ing their PhDs or one to three years after receiving their 
PhDs are welcome to apply. The MRC program is open to 
individuals who are US citizens, as well as to those who 
are affiliated with US institutions. A few international par-
ticipants may be accepted. All participants are expected 
to be active in the full MRC program. Detailed instruc- 
tions and the online application will be available on 
November 1, 2015. Applications are due no later than 
March 1, 2016. 

Situated in a beautiful, breathtaking mountain setting, 
Snowbird Resort provides an extraordinary environment 
for the MRC. The atmosphere is comparable to the colle-
gial gatherings at Oberwolfach and other conferences that 
combine peaceful natural ambience with stimulating meet-
ings. MRC participants have access to a range of activities, 
such as a tram ride to the top of the mountain, guided 
hikes, swimming, mountain bike tours, rock climbing, plus 
heated outdoor pools. More than a dozen walking and 
hiking trails head deep into the surrounding mountains. 
Participants also enjoy the simpler pleasures of convening 
on the patios at the resort to read, work, and socialize. 
In the evenings colleagues enjoy informal gatherings to 
network and continue discussion of the day’s sessions 
over refreshments. Within a half hour of the University 
of Utah, Snowbird is easily accessible from the Salt Lake 
City International Airport. For further information on 
Mathematics Research Communities visit the website www.
ams.org/programs/research-communities/mrc-16 or 
contact T. Christine Stevens at ams-mrc@ams.org.

 
—AMS announcement

Mathematical Sciences 
Research Institute Spring 
Workshops, 2016, Berkeley, CA 
With funding from the National Science Foundation, the 
National Security Agency, and the Clay Mathematics Insti-
tute, the Mathematical Sciences Research Institute (MSRI) 
will hold four workshops on Differential Geometry during 
the spring of 2016.

Established researchers, postdoctoral fellows and 
graduate students are invited to apply for funding. It is 
the policy of MSRI to actively seek to achieve diversity in 
its workshops.  Thus, a strong effort is made to remove 
barriers that hinder equal opportunity, particularly for 
those groups that have been historically underrepresented 
in the mathematical sciences.  MSRI has a resource to as-
sist visitors with finding childcare in Berkeley.  For more 
information, please contact Sanjani Varkey at sanjani@
msri.org. 

The workshops are as follows:

January 14–15, 2016 
Connections for Women: Differential Geometry 
https://www.msri.org/workshops/702

January 18–22, 2016
Introductory Workshop: Modern Riemannian Geometry  
https://www.msri.org/workshops/703

March 21–25, 2016
Kähler Geometry, Einstein Metrics, and Generalizations
www.msri.org/workshops/704

May 2–6, 2016 
Geometric Flows in Riemannian and Complex Geometry
https://www.msri.org/workshops/705

 
—MSRI announcement

http://www.aimath.org
https://www.msri.org/workshops/705
http://www.msri.org/workshops/704
https://www.msri.org/workshops/703
https://www.msri.org/workshops/702
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http://www.ams.org/programs/research-communities/mrc-16
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Upcoming Deadlines

October 15, 2015: Proposals for NSA 
Mathematical Sciences Grants Pro-
gram. See the website www.nsa.gov/
research/math_research/index.

shtml; or contact the program office 
at 443-634-4304; email: mspgrants@
nsa.gov.

October 21, 2015: Proposals for 
NSF Postdoctoral Research Fellow-
ships. See www.nsf.gov/pubs/2012/
nsf12496/nsf12496.htm.

October 23, 2015: Nominations 
for NSF Alan T. Waterman Award. 
See “Mathematics Opportunities” in 
this issue.

October 30, 2015: Full proposals 
for NSF Graduate Research Fellow-
ships. See “Mathematics Opportuni-
ties” in this issue.

October 31, 2015: Applications 
for Adams Prize for 2015–2016. See 
www.maths.cam.ac.uk/news/4.
html.

November 1, 2015: Applica-
tions for November review for 

Volume 62, Number 10 Notices of the AMs 1229



Reference and Book List

National Academies Research As-
sociateship programs. See 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 1, 2015: Applications 
for American Institute of Mathemat-
ics (AIM) Structured Quartet Research 
Ensembles (SQuaREs). See “Math-
ematics Opportunities” in this issue. 

November 2, 2015: Applications 
for the Jefferson Science Fellows pro-
gram at the US Department of State. 
See “Mathematics Opportunities” in 
this issue.

November 6, 2015: Applications 
for Simons Foundation Symposia 
program. See “Mathematics Oppor-
tunities” in this issue.

November 12, 2015: Full propos-
als for NSF East Asia and Pacific 
Summer Institutes (EAPSI). See “Math-
ematics Opportunities” in this issue.

November 13, 2015: Applications 
for NRC-Ford Foundation Disserta-
tion and Postdoctoral Fellowships. 
See sites.nationalacademies.
org/pga/fordfellowships/.

November 16, 2015: Nominations 
for Clay Research Fellowships. See 
www.claymath.org/programs/fel-
lowship-nominations.

November 20, 2015 : Appli-
cations for NRC-Ford Foundation 
Predoctoral Fellowships. See sites. 
nationalacademies.org/pga/
fordfellowships/.

December 1, 2015: Applications 
for AMS Centennial Fellowship. See 
www.ams.org/ams-fellowships/.

December 1, 2015 : Submis-
sions for the John Riordan Prize of 
the OEIS Foundation. See the web- 
site https://oeis.org/wiki/
RiordanPrize.

December 3, 2015: Nominations 
for 2016 Ferran Sunyer i Balaguer 
Prize. See ffsb.iec.cat.

December 15, 2016: Applications 
for 2016 AMS Epsilon Fund grants. 
See “Mathematics Opportunities” in 
this issue.

December 18, 2015: Registration 
for Department Chairs Workshop 
and free Grant-Writing Workshop at 
2016 Joint Mathematics Meetings. 

See “Mathematics Opportunities” in 
this issue.

December 21, 2015: Proposals for 
AMS Short Courses for 2017 Joint 
Mathematics Meetings. Proposals 
should be sent via email to Associate 
Executive Director (aed-mps@ams.
org) with a copy to Robin Hagan 
Aguiar (rha@ams.org).

January 15, 2016: Applications 
for AMS-AAAS Mass Media Summer 
Fellowships. See “Mathematics Op-
portunities” in this issue.

January 31, 2016: Entries for As-
sociation for Women in Mathematics 
(AWM) essay contest. See “Mathemat-
ics Opportunities” in this issue.

February 1, 2016: Applications 
for AWM Travel Grants, Mathematics 
Education Research Travel Grants, 
Mathematics Mentoring Travel 
Grants, and Mathematics Education 
Research Mentoring Travel Grants. 
See https://sites.google.com/
site/awmmath/programs/travel-
grants ; telephone: 703-934-0163; or 
email: awm@awm-math.org ; or con-
tact Association for Women in Math-
ematics, 11240 Waples Mill Road, 
Suite 200, Fairfax, VA 22030.

February 15, 2016: Applications 
for AMS Congressional Fellowship. 
See “Mathematics Opportunities” in 
this issue.

March 31, 2016: Nominations 
for 2016 Information-Based Com-
plexity Prize. Nominations may be 
sent to Joseph F. Traub at traub@
cs.columbia.edu.

April 15, 2016: Applications 
for fall 2016 semester of Math in  
Moscow. See www.mccme.ru/mathin-
moscow , or by writing to: Math in 
Moscow, P.O. Box 524, Wynnewood, 
PA 19096; fax: +7095-291-65-01; 
email: mim@mccme.ru. Information 
and application forms for the AMS 
scholarships are available on the AMS 
website at www.ams.org/programs/
travel-grants/mimoscow, or by 
writing to: Math in Moscow Program, 
Membership and Programs Depart-
ment, American Mathematical Soci-
ety, 201 Charles Street, Providence RI 
02904-2294; email: student-serv@
ams.org.

May 1, 2016: Applications for 
AWM Travel Grants and Mathematics 
Education Research Travel Grants. 
See https://sites.google.com/

site/awmmath/programs/travel-
grants; telephone: 703-934-0163; 
email: awm@awm-math.org ; or con-
tact Association for Women in Math-
ematics, 11240 Waples Mill Road, 
Suite 200, Fairfax, VA 22030.

October 1, 2016: Applications for 
AWM Travel Grants and Mathematics 
Education Research Travel Grants. 
See https://sites.google.com/
site/awmmath/programs/travel-
grants; telephone: 703-934-0163; 
email: awm@awm-math.org ; or con-
tact Association for Women in Math-
ematics, 11240 Waples Mill Road, 
Suite 200, Fairfax, VA 22030.

NSF Division of Mathematical 
Sciences
Listed below are names and email 
addresses for the program directors 
for the present academic year in the 
Division of Mathematical Sciences 
(DMS) of the National Science Founda-
tion. The postal address is: Division 
of Mathematical Sciences, National 
Science Foundation, Room 1025, 
4201 Wilson Boulevard, Arlington, 
VA 22230. The DMS webpage is www.
nsf.gov/div/index.jsp?div=DMS. 
Phone numbers are available on the 
webpage. 

Algebra and Number Theory
Tie Luo 
tluo@nsf.gov 

Andrew D. Pollington  
adpollin@nsf.gov 

J. Matthew Douglass 
mdouglas@nsf.gov 

Analysis 
Changfeng Gui 
cgui@nsf.gov

Bruce P. Kitchens 
bkitchen@nsf.gov

Bruce P. Palka 
bpalka@nsf.gov 

Edward Taylor 
etaylor@nsf.gov 

Applied Mathematics 
Lora Billings 
lbilling@nsf.gov

Mary Ann Horn 
mhorn@nsf.gov
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Eugene C. Gartland 
egartlan@nsf.gov

Victor Roytburd 
vroytbur@nsf.gov

Michael Steuerwalt 
msteuerw@nsf.gov

Combinatorics 
Tomek Bartoszynski  
tbartosz@nsf.gov

Jacques Verstraete 
jverstra@nsf.gov 

Qing Xiang 
qxiang@nsf.gov

Computational Mathematics 
Leland M. Jameson 
ljameson@nsf.gov

Junping Wang 
jwang@nsf.gov 

Foundations 
Tomek Bartoszynski 
tbartosz@nsf.gov

Geometric Analysis and Topology 
Ricardo Castaño-Bernard 
rcastano@nsf.gov

Joanna Kania-Bartoszynska 
jkaniaba@nsf.gov

Swatee Naik 
snaik@nsf.gov

Christopher W. Stark 
cstark@nsf.gov

Shuguang Wang 
swang@nsf.gov

Infrastructure 
Jennifer Slimowitz Pearl  
jslimowi@nsf.gov

Mathematical Biology 
Mary Ann Horn 
mhorn@nsf.gov

Rosemary Anne Renaut 
rrenaut@nsf.gov 

Probability 
Tomek Bartoszynski 
tbartosz@nsf.gov

Frederi G. Viens 
fviens@nsf.gov 

Statistics 
Gabor Szekely 
gszekely@nsf.gov

Nandini Kannan 
nakannan@nsf.gov 

The DMS administrative staff 
includes: 

Division Director 
Michael Vogelius 
mvogeliu@nsf.gov

Deputy Division Director  
Henry A. Warchall 
hwarchal@nsf.gov 

Program Support Manager 
Patricia A. Page 
ppage@nsf.gov 

Operations Specialist 
Sharon J. Alston  
salston@nsf.gov 

Division Secretary 
Jennifer A. Connell  
jconnell@nsf.gov

AAAS Fellow 
Elizabeth Burrows 
eburrows@nsf.gov

Book List
The Book List highlights recent books 
that have mathematical themes and 
are aimed at a broad audience, po-
tentially including mathematicians, 
students, and the general public. 

An * indicates a new addition to the 
book list. 

Alice's Adventures in Wonderland: 
150th Anniversary Edition, by Lewis 
Carroll; illustrated by Salvador Dalí 
and edited by Mark Burstein. Prince-
ton University Press, September 2015. 
ISBN: 978-0-6911-7002-2.

Arnold: Swimming Against the 
Tide, edited by Boris A. Khesin and 
Serge L. Tabachnikov. AMS, Septem-
ber 2014. ISBN-13: 978-1-4704-1699-
7.

Art in the Life of Mathematicians, 
by Anna Kepes Szemerédi. American 
Mathematical Society, June 2015. 
ISBN-13: 978-1-4704-1956-1. 

Automate This: How Algorithms 
Took Over Our Markets, Our Jobs, and 

the World, by Christopher Steiner. 
Portfolio Trade August 2013. ISBN-
13: 978-1-5918-4652-9.

Baroque Science, by Ofer Gal 
and Raz Chen-Morris. University of  
Chicago Press, March 2013. ISBN-13: 
978-0-2262-1298-2.

Beating the Odds: The Life and 
Times of E. A. Milne, by Meg Weston. 
Imperial College Press, June 2013. 
ISBN-13: 978-1-8481-6907-4.

Beautiful Geometry, by Eli Maor 
and Eugen Jost. Princeton University 
Press, January 2014. ISBN-13: 978-0-
6911-5099-4.

*The Best Writing on Mathematics 
2015, edited by Mircea Pitici. Prince-
ton University Press, January 2016.  
ISBN: 978-0-6911-6965-1.

Birth of a Theorem: A Mathe-
matical Adventure, by Cédric Vil-
lani (translated from the French by  
Malcolm DeBevoise). Farrar, Straus 
and Giroux, April 2015. ISBN-13: 
978-0-8654-7767-4. (Reviewed in this 
issue.)

Combinatorics: Ancient and Mod-
ern, by Robin Wilson and John J.  
Watkins. Oxford University Press, 
August 2013. ISBN-13: 978-0-1996-
5659-2.

The Computing Universe: A Jour-
ney through a Revolution, by Tony 
Hey and Gyuri Pápay. Cambridge 
University Press, December 2014. 
ISBN-13: 978-0-5211-5018-7. 

Constitutional Calculus: The Math 
of Justice and the Myth of Common 
Sense, by Jeff Suzuki. Johns Hopkins 
University Press, January 2015. ISBN-
13: 978-1-4214-1595-6.

A Curious History of Mathematics: 
The Big Ideas from Early Number 
Concepts to Chaos Theory, by Joel 
Levy. Andre Deutsch, February 2014. 
ISBN-13: 978-0-2330-0385-6. 

Doing Mathematics: Convention, 
Subject, Calculation, Analogy, by 
Martin H. Krieger. World Scientific, 
Second Edition, 2015. ISBN-13: 978-
9-8145-7183-8.

Einstein's Dice and Schrödinger's 
Cat: How Two Great Minds Battled 
Quantum Randomness to Create a 
Unified Theory of Physics, by Paul 
Halpern. Basic Books, April 2015. 
ISBN-13: 978-0-4650-7571-3. 

Electricity and Magnetism for 
Mathematicians: A Guided Path from 
Maxwell's Equations to Yang-Mills, by 
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Thomas A. Garrity. Cambridge Uni-
versity Press, January 2015. ISBN-13: 
978-1-1074-3516-2.

Enlightening Symbols: A Short His-
tory of Mathematical Notation and 
Its Hidden Powers, by Joseph Mazur. 
Princeton University Press, March 
2014. ISBN-13: 978-0-6911-5463-3. 
(Reviewed February 2015.)

E x p e r i e n c i n g  M a t h e m a t -
ics: What Do We Do, When We Do  
Mathematics?, by Reuben Hersh. AMS, 
February 2014. ISBN-13: 978-0-8218-
9420-0.

The Fascinating World of Graph 
Theory, by Arthur Benjamin, Gary 
Chartrand, and Ping Zhang. Princeton 
University Press, January 2015. ISBN-
13: 978-0-6911-6381-9.

Fifty Visions of Mathematics, edited 
by Sam Parc. Oxford University Press, 
July 2014. ISBN-13: 978-0-1987-0181-
1.

Finding Zero: A Mathematician's 
Odyssey to Uncover the Origins of 
Numbers, by Amir D. Aczel. Palgrave 
Macmillan Trade, January 2015. ISBN-
13: 978-1-1372-7984-2. 

The Formula: How Algorithms 
Solve All Our Problems—And Cre-
ate More, by Luke Dormehl. Perigee 
Trade, November 2014. ISBN-13: 978-
0-3991-7053-9. 

 From Mathematics in Logic to Logic 
in Mathematics: Boole and Frege, by 
Aliou Tall. Docent Press, July 2014, 
ISBN-13: 978-0-9887-4497-4.

Genius At Play: The Curious Mind 
of John Horton Conway, by Siobhan 
Roberts. Bloomsbury USA, July 2015. 
ISBN-13: 978-1-6204-0593-2. 

The Goddess of Small Victories, 
by Yannick Grannec. Other Press, 
October 2014. ISBN-13: 978-1-5905-
1636-2.

Great Mathematics Books of the 
Twentieth Century: A Personal Jour-
nal, by Lizhen Ji. International Press 
of Boston, April 2014. ISBN-13: 978-
1-5714-6283-1.

A History in Sum: 150 Years of 
Mathematics at Harvard (1825–1975), 
by Steve Nadis and Shing-Tung Yau. 
Harvard University Press, October 
2013. ISBN-13: 978-0-6747-2500-3. 
(Reviewed June/July 2014.)

How to Bake Pi: An Edible Explora-
tion of the Mathematics of Mathemat-
ics, by Eugenia Cheng. Basic Books, 
May 2015. ISBN: 978-0-4650-5171-7.
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How to Study as a Mathematics 
Major, by Lara Alcock. Oxford Uni-
versity Press, January 2013. ISBN: 
978-0-1996-6131-2.

How to Study for a Mathematics 
Degree, by Lara Alcock. Oxford Uni-
versity Press, November 2012. ISBN: 
978-0-1996-6132-9. 

I, Mathematician, edited by Peter 
Casazza, Steven G. Krantz, and Randi 
D. Ruden. Mathematical Association 
of America, March 2015. ISBN-13: 
978-0-8838-5585-0. 

The Improbability Principle: 
Why Coincidences, Miracles, and 
Rare Events Happen Every Day, by  
David J. Hand. Scientific American/
Farrar, Straus and Giroux, February 
2014. ISBN-13: 978-0-3741-7534-4. 
(Reviewed December 2014.)

James Clerk Maxwell: Perspective on 
his Life and Works, edited by Raymond 
Flood, Mark McCartney, and Andrew 
Whitaker. Oxford University Press, 
March 2014. ISBN-13: 978-0-1996-
6437-5. 

*L.A. Math: Romance, Crime, and 
Mathematics in the City of Angels, by 
James D. Stein. Princeton University 
Press, January 2016. ISBN: 978-0-
6911-6828-9.

The Magic Garden of George B 
and Other Logic Puzzles, by Ray- 
mond M. Smullyan. World Scientific, 
April 2015. ISBN: 978-9-8146-7505-5. 

The Magic of Math: Solving for x 
and Figuring Out Why, by Arthur Ben-
jamin. Basic Books. September 2015. 
ISBN-13: 978-0-4650-5472-5. 

The Math Book: From Pythagoras 
to the 57th Dimension, 250 Milestones 
in the History of Mathematics, by Clif-
ford A. Pickover. Sterling, February 7, 
2012. ISBN-13: 978-1-4027-8829-1. 
(Reviewed April 2015.) 

Math Geek: From Klein Bottles to 
Chaos Theory, a Guide to the Nerdiest 
Math Facts, Theorems, and Equations, 
by Raphael Rosen. Adams Media, June 
2015. ISBN: 978-1-4405-8381-0. 

Mathematical Understanding of 
Nature: Essays on Amazing Physical 
Phenomena and Their Understanding 
by Mathematicians, by V. I. Arnold.
AMS, September 2014. ISBN-13: 978-
1-4704-1701-7.

Mathematicians on Creativity, ed-
ited by Peter Borwein, Peter Lilje-
dahl, and Helen Zhai. Mathematical  

Association of America, July 2014. 
ISBN-13: 978-0-8838-5574-4. 

The Mathematician’s Shiva, by 
Stuart Rojstaczer. Penguin Books,  
September 2014. ISBN-13: 978-0-
1431-2631-7. 

Mathematics and Art: A Cultural 
History by Lynn Gamwell. Princeton 
University Press, October 2015. ISBN: 
978-0-6911-6528-8. 

Mathematics and the Making of 
Modern Ireland: Trinity College Dub-
lin from Cromwell to the Celtic Tiger, 
by David Attis. Docent Press, October 
2014, ISBN-13: 978-0-9887-4498-1. 

Mathematics and the Real World: 
The Remarkable Role of Evolution in 
the Making of Mathematics, by Zvi 
Artstein. Prometheus Books, Sep-
tember 2014. ISBN-13: 978-1-6161-
4091-5.

The Mathematics Devotional: Cel-
ebrating the Wisdom and Beauty of 
Mathematics, by Clifford Pickover. 
Sterling, November 2014. ISBN-13: 
978-1-4549-1322-1.

The Mathematics of Love: Patterns, 
Proofs, and the Search for the Ulti-
mate Equation, by Hannah Fry. Simon 
& Schuster/TED, February 2015. ISBN: 
978-1-4767-8488-5. 

Mathematics of the Transcenden-
tal, by Alain Badiou (translated by  
A. J. Bartlett and Alex Ling). Blooms-
bury Academic, March 2014. ISBN-13: 
978-1-4411-8924-0. (Reviewed Octo-
ber 2015.)

Mathematics without Apologies: 
Portrait of a Problematic Vocation, by 
Michael Harris. Princeton University 
Press, January 2015. ISBN-13: 978-0-
6911-5423-7.

A Mind For Numbers: How to Excel 
at Math and Science (Even If You 
Flunked Algebra), by Barbara Oakley. 
Tarcher, July 2014. ISBN-13: 978-0-
3991-6524-5. 

My Life and Functions, by Walter K. 
Hayman. Logic Press, October 2014. 
Hardcover ISBN-13: 978-13260-322-
41. Paperback ISBN-13: 978-1-3260-
3020-9. (Reviewed May 2015.)

Numbers: Their Tales, Types, and 
Treasures Paperback, by Alfred S. 
Posamentier and Bernd Thaller. 
Prometheus Books, August 2015.  
ISBN-13: 978-1-6338-8030-6.

On Leibniz: Expanded Edition, 
by Nicholas Rescher. University of  
Pittsburgh Press,  June 2013. 
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Singh. Bloomsbury, October 2013. 
ISBN-13: 978-1-4088-3530-2. (Re-
viewed January 2015.)

Single Digits: In Praise of Small 
Numbers, by Marc Chamberland. 
Princeton University Press, June 
2015. ISBN-13: 978-0-6911-6114-3. 

Taming the Unknown: A History of 
Algebra from Antiquity to the Early 
Twentieth Century, by Victor J. Katz 
and Karen Hunger Parshall. Princeton 
University Press, July 2014. ISBN-13: 
978-0-6911-4905-9.

The War of Guns and Mathemat-
ics: Mathematical Practices and  
Communities in France and Its West-
ern Allies Around World War I, by 
David Aubin and Catherine Goldstein. 
AMS, October 2014. ISBN-13: 978-1-
4704-1469-6.

What's Math Got to Do with It? How 
Teachers and Parents Can Transform 
Mathematics Learning and Inspire 
Success, by Jo Boaler. Penguin Books, 
revised edition, March 2015. ISBN-
13: 978-0-1431-2829-8. (Reviewed 
October 2015.)

Why Is There Philosophy of Math-
ematics At All?, by Ian Hacking.  
Cambridge University Press, April 
2014. ISBN-13: 978-1-1070-5017-4. 
(Reviewed December 2014.)

Willful Ignorance: The Mismeasure 
of Uncertainty, by Herbert I. Weisberg. 
Wiley, August 2014. ISBN: 978-0-
4708-9044-8.

Zombies and Calculus, by Colin 
Adams. Princeton University Press, 
September 2014. ISBN-13: 978-0-
6911-6190-7.

ISBN-13: 978-0-8229-6218-2. (Re-
viewed August 2015.)

Origins of Mathematical Words: A 
Comprehensive Dictionary of Latin, 
Greek, and Arabic Roots, by Anthony 
Lo Bello. Johns Hopkins University 
Press, November 2013. ISBN-13: 978-
1-4214-1098-2.

Parables, Parabolas and Catas-
trophes: Conversations on Mathe-
matics, Science and Philosophy, by 
René Thom. Translated by Roy Lisker  
and edited by S. Peter Tsatsanis. 
Thombooks Press, November 2014 
(distributed only by amazon.ca or 
amazon.com). ISBN-13: 978-0-9939-
2690-7.

Pearls from a Lost City: The Lvov 
School of Mathematics, by Roman 
Duda (translated by Daniel Davies). 
AMS, July 2014. ISBN-13: 978-1-4704-
1076-6.

Plato at the Googleplex: Why Phi-
losophy Won't Go Away, by Rebecca 
Newberger Goldstein. Pantheon, 
March 2015. ISBN: 978-0-3073-7819-
4.

Probably Approximately Correct: 
Nature’s Algorithms for Learning 
and Prospering in a Complex World, 
by Leslie Valiant. Basic Books, June 
2013. ISBN-13: 978-0-4650-3271-6. 
(Reviewed November 2014.)

Professor Povey's Perplexing Prob-
lems: Pre-university Physics and Maths 
Puzzles with Solutions, by Thomas 
Povey. Oneworld Publications, Sep-
tember 2015. ISBN-13: 978-1-7807-
4775-0.

Professor Stewart's Casebook of 
Mathematical Mysteries, by Ian Stew-
art. Basic Books, October 2014. ISBN-
13: 978-0-4650-5497-8. 

Quantum Computing since Dem-
ocritus, by Scott Aaronson. Cambridge 
University Press, March 2013. ISBN-
13: 978-0-5211-9956-8. (Reviewed 
November 2014.)

Reflections: The Magic, Music and 
Mathematics of Raymond Smullyan, 
by Raymond M. Smullyan. World 
Scientific, April 2015. ISBN: 978-9-
8146-4458-7.

The Scholar and the State: In 
Search of Van der Waerden, by Al-
exander Soifer. Birkhäuser, January 
2014. ISBN-13: 978-3-0348-0711-1. 
 (Reviewed September 2015.)

The Simpsons and Their Math-
emat i ca l  Secre t s ,  by  S imon  
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Reciprocity Agreements
The American Mathematical Society has reciprocity agreements with a number of mathematical orga-
nizations around the world. A current list of the reciprocating societies appears here; for full details 
of the agreements, see www.ams.org/membership/individual/mem-reciprocity.

1234  Notices of the AMs   NoVeMber 2015

Allahabad Mathematical Society

Argentina Mathematical Society

Australian Mathematical Society

Austrian Mathematical Society

Azerbaijan Mathematical Society

Balkan Society of Geometers

Belgian Mathematical Society

Berliner Mathematische 
Gesellschaft

Bharata Ganita Parisad

Brazilian Mathematical Society

Brazilian Society of 
Computational and Applied 
Mathematics

Calcutta Mathematical Society

Canadian Mathematical Society

Catalan Society of Mathematicians 

Chilean Mathematical Society

Columbian Mathematical Society

Croatian Mathematical Society

Cyprus Mathematical Society

Danish Mathematical Society

Dutch Mathematical Society

Edinburgh Mathematical Society

Egyptian Mathematical Society

European Mathematical Society

Finnish Mathematical Society

German Mathematical Society

German Society for Applied 
Mathematics and Mechanics

Glasgow Mathematical 
Association

Hellenic Mathematical Society

Icelandic Mathematical Society

Indian Mathematical Society

Indonesian Mathematical Society

Iranian Mathematical Society

Irish Mathematical Society

Israel Mathematical Union

Italian Mathematical Union

János Bolyai Mathematical Society

Korean Mathematical Society

London Mathematical Society

Luxembourg Mathematical Society

Macedonian Society Association 
Mathematics/Computer Science

Malaysian Mathematical Society

Mathematical Society of France

Mathematical Society of Japan

Mathematical Society of the 
Philippines

Mathematical Society of the 
Republic of China

Mathematical Society of Serbia

Mexican Mathematical Society

Mongolian Mathematical Society

Nepal Mathematical Society

New Zealand Mathematical 
Society

Nigerian Mathematical Society

Norwegian Mathematical Society  

Palestine Society for Mathematical 
Sciences

Parana’s Mathematical Society

Polish Mathematical Society

Portuguese Mathematical Society

Punjab Mathematical Society

Ramanujan Mathematical Society

Romanian Mathematical Society

Romanian Society of 
Mathematicians

Royal Spanish Mathematical 
Society

Saudi Association for 
Mathematical Sciences

Singapore Mathematical Society

Sociedad Matemática de la 
Republica Dominicana

Sociedad Uruguaya de Matemática 
y Estadística

Société Mathématiques 
Appliquées et Industrielles

Society of Mathematicians, 
Physicists and Astronomers of 
Slovenia

South African Mathematical 
Society

Southeast Asian Mathematical 
Society

Spanish Mathematical Society

Swedish Mathematical Society

Swiss Mathematical Society

Tunisian Mathematical Society

Turkish Mathematical Society

Ukrainian Mathematical Society

Union of Bulgarian 
Mathematicians

Union of Czech Mathematicians 
and Physicists

Union of Slovak Mathematicians 
and Physicists

Vietnam Mathematical Society

Vijnana Parishad of India

http://www.ams.org/membership/individual/mem-reciprocity
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From the AMS Secretary

Bylaws of the  
American Mathematical 
Society

Article I

Officers
Section 1. There shall be a president, a president elect 
(during the even-numbered years only), an immediate past 
president (during the odd-numbered years only), three 
vice presidents, a secretary, four associate secretaries, a 
treasurer, and an associate treasurer.

Section 2. It shall be a duty of the president to deliver 
an address before the Society at the close of the term of 
office or within one year thereafter.

Article II

Board of Trustees
Section 1. There shall be a Board of Trustees consisting 
of eight trustees, five trustees elected by the Society in 
accordance with Article VII, together with the president, 
the treasurer, and the associate treasurer of the Society 
ex officio. The Board of Trustees shall designate its own 
presiding officer and secretary.

Section 2. The function of the Board of Trustees shall 
be to receive and administer the funds of the Society, to 
have full legal control of its investments and properties, 
to make contracts, and, in general, to conduct all business 
affairs of the Society.

Section 3. The Board of Trustees shall have the power 
to appoint such assistants and agents as may be neces-
sary or convenient to facilitate the conduct of the affairs 
of the Society and to fix the terms and conditions of their 
employment. The Board may delegate to the officers of 
the Society duties and powers normally inhering in their 
respective corporative offices, subject to supervision by 
the Board. The Board of Trustees may appoint committees 
to facilitate the conduct of the financial business of the 

Society and delegate to such committees such powers as 
may be necessary or convenient for the proper exercise 
of those powers. Agents appointed, or members of com-
mittees designated, by the Board of Trustees need not be 
members of the Board.

Nothing herein contained shall be construed to em-
power the Board of Trustees to divest itself of responsi-
bility for, or legal control of, the investments, properties, 
and contracts of the Society.

Article III

Committees
Section 1. There shall be eight editorial committees as fol-
lows: committees for the Bulletin, for the Proceedings, for 
the Colloquium Publications, for the Journal, for Mathemat-
ical Surveys and Monographs, for Mathematical Reviews; 
a joint committee for the Transactions and the Memoirs; 
and a committee for Mathematics of Computation.

Section 2. The size of each committee shall be deter-
mined by the Council.

Article IV

Council
Section 1. The Council shall consist of fifteen members at 
large and the following ex officio members: the officers of 
the Society specified in Article I, except that it shall include 
only one associate secretary, the chairman of each of the 
editorial committees specified in Article III, any former 
secretary for a period of two years following the terms of 
office, and members of the Executive Committee (Article 
V) who remain on the Council by the operation of Article 
VII, Section 4.

The chairman of any committee designated as a Council 
member may name a deputy from the committee as sub-
stitute. The associate secretary shall be the one charged 
with the scientific program of the meeting at which the 
Council meets except that at a meeting associated with 
no scientific meeting of the Society the secretary may 
designate the associate secretary.
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Section 2. The Council shall formulate and administer 
the scientific policies of the Society and shall act in an 
advisory capacity to the Board of Trustees.

Section 3. In the absence of the secretary from any 
meeting of the Council, a member may be designated as 
acting secretary for the meeting, either by written autho-
rization of the secretary, or, failing that, by the presiding 
officer.

Section 4. All members of the Council shall be vot-
ing members. Each member, including deputies and the 
designated associate secretary, shall have one vote. The 
method for settling matters before the Council at any 
meeting shall be by majority vote of the members present. 
If the result of a vote is challenged, it shall be the duty of 
the presiding officer to determine the true vote by a roll 
call. In a roll call vote, each Council member shall vote 
only once (although possibly a member of the Council in 
several capacities).

Section 5. Any five members of the Council shall con-
stitute a quorum for the transaction of business at any 
meeting of the Council.

Section 6. Between meetings of the Council, business 
may be transacted. Votes shall be counted as specified in 
Section 4 of this Article, “members present” being replaced 
by “members voting”. An affirmative vote on any proposal 
shall be declared if, and only if, (a) more than half of the 
total number of possible votes is received by the time an-
nounced for the closing of the polls, and (b) at least three-
quarters of the votes received by then are affirmative. If 
five or more members request postponement at the time 
of voting, action on the matter at issue shall be postponed 
until the next meeting of the Council, unless either (1) at 
the discretion of the secretary, the question is made the 
subject of a second vote, in connection with which brief 
statements of reason, for and against, are circulated; or (2) 
the Council places the matter at issue before the Executive 
Committee for action.

Section 7. The Council may delegate to the Executive 
Committee certain of its duties and powers. Between 
meetings of the Council, the Executive Committee shall 
act for the Council on such matters and in such ways as 
the Council may specify. Nothing herein contained shall 
be construed as empowering the Council to divest itself 
of responsibility for formulating and administering the 
scientific policies of the Society.

Section 8. The Council shall also have power to speak 
in the name of the Society with respect to matters affect-
ing the status of mathematics or mathematicians, such 
as proposed or enacted federal or state legislation; condi-
tions of employment in universities, colleges, or business, 
research or industrial organizations; regulations, policies, 
or acts of governmental agencies or instrumentalities; and 
other items which tend to affect the dignity and effective 
position of mathematics.

With the exception noted in the next paragraph, a favor-
able vote of two-thirds of the entire membership of the 
Council shall be necessary to authorize any statement in 
the name of the Society with respect to such matters. With 
the exception noted in the next paragraph, such a vote 
may be taken only if written notice shall have been given 

to the secretary by the proposer of any such resolution 
not later than one month prior to the Council meeting at 
which the matter is to be presented, and the vote shall be 
taken not earlier than one month after the resolution has 
been discussed by the Council.

If, at a meeting of the Council, there are present twelve 
members, then the prior notification to the secretary may 
be waived by unanimous consent. In such a case, a unani-
mous favorable vote by those present shall empower the 
Council to speak in the name of the Society.

The Council may also refer the matter to a referen-
dum of the entire membership of the Society and shall 
make such reference if a referendum is requested, prior 
to final action by the Council, by two hundred or more 
members. The taking of a referendum shall act as a stay 
upon Council action until the votes have been canvassed, 
and thereafter no action may be taken by the Council 
except in accordance with a plurality of the votes cast in 
the referendum.

Article V

Executive Committee
Section 1. There shall be an Executive Committee of the 
Council, consisting of four elected members and the fol-
lowing ex officio members: the president, the secretary, 
the president elect (during even-numbered years), and the 
immediate past president (during odd-numbered years).

Section 2. The Executive Committee of the Council shall 
be empowered to act for the Council on matters which 
have been delegated to the Executive Committee by the 
Council. If three members of the Executive Committee 
request that any matter be referred to the Council, the 
matter shall be so referred. The Executive Committee shall 
be responsible to the Council and shall report its actions 
to the Council. It may consider the agenda for meetings 
of the Council and may make recommendations to the 
Council.

Section 3. Each member of the Executive Committee 
shall have one vote. An affirmative vote on any proposal 
before the Executive Committee shall be declared if, and 
only if, at least four affirmative votes are cast for the 
proposal. A vote on any proposal may be determined at 
a meeting of the Executive Committee, but it shall not be 
necessary to hold a meeting to determine a vote.

Article VI

Executive Director
Section 1. There shall be an Executive Director who shall 
be a paid employee of the Society. The Executive Director 
shall have charge of the offices of the Society, except for 
the office of the secretary, and shall be responsible for 
the general administration of the affairs of the Society in 
accordance with the policies that are set by the Board of 
Trustees and by the Council.

Section 2. The Executive Director shall be appointed 
by the Board of Trustees with the consent of the Council. 
The terms and conditions of employment shall be fixed 
by the Board of Trustees, and the performance of the Ex-
ecutive Director will be reviewed regularly by the Board 
of Trustees.
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Section 3. The Executive Director shall be responsible 
to and shall consult regularly with a liaison committee 
consisting of the president as chair, the secretary, the 
treasurer, and the chair of the Board of Trustees.

Section 4. The Executive Director shall attend meetings 
of the Board of Trustees, the Council, and the Executive 
Committee, but shall not be a member of any of these 
bodies.

Article VII

Election of Officers and Terms of Office
Section 1. The term of office shall be one year in the case 
of the president elect and the immediate past president; 
two years in the case of the president, the secretary, the 
associate secretaries, the treasurer, and the associate 
treasurer; three years in the case of vice presidents and 
members at large of the Council, one vice president and 
five members at large retiring annually; and five years 
in the case of the trustees. In the case of members of 
the editorial committees and appointed members of the 
communications committees, the term of office shall be 
determined by the Council. The term of office for elected 
members of the Executive Committee shall be four years, 
one of the elected members retiring annually. All terms 
of office shall begin on February 1 and terminate on Janu-
ary 31, with the exception that the officials specified in 
Articles I, II, III, IV, and V (excepting the president elect 
and immediate past president) shall continue to serve 
until their successors have been duly elected or appointed 
and qualified.

Section 2. The president elect, the vice presidents, the 
trustees, and the members at large of the Council shall be 
elected by ballot. The secretary shall send notification to 
each member of the Society about the slate of candidates 
and the voting procedure on or before October 10, and 
legitimate ballots received by an established deadline at 
least 30 days later will be counted. Each ballot shall con-
tain one or more names proposed by the Council for each 
office to be filled, with blank spaces in which the voter 
may substitute other names. A plurality of all votes cast 
shall be necessary for election. In case of failure to secure 
a plurality for any office, the Council shall choose by ballot 
among the members having the highest number of votes. 
The secretary, the associate secretaries, the treasurer, and 
the associate treasurer shall be appointed by the Council 
in a manner designated by the Council. Each committee 
named in Article III shall be appointed by the Council in a 
manner designated by the Council. Each such committee 
shall elect one of its members as chairman in a manner 
designated by the Council.

Section 3. The president becomes immediate past 
president at the end of the term of office and the president 
elect becomes president.

Section 4. On or before February 15, the secretary shall 
send to all members of the Council a ballot containing 
two names for each place to be filled on the Executive 
Committee. The nominees shall be chosen by a commit-
tee appointed by the president. Members of the Council 
may vote for persons not nominated. Any member of the 
Council who is not an ex officio member of the Executive 

Committee (see Article V, Section 1) shall be eligible for 
election to the Executive Committee. In case a member is 
elected to the Executive Committee for a term extending 
beyond the regular term on the Council, that person shall 
automatically continue as a member of the Council during 
the remainder of that term on the Executive Committee.

Section 5. The president and vice presidents shall not 
be eligible for immediate re-election to their respective 
offices. A member at large or an ex officio member of the 
Council shall not be eligible for immediate election (or 
re-election) as a member at large of the Council.

Section 6. If the president of the Society should die or 
resign while a president elect is in office, the president 
elect shall serve as president for the remainder of the 
year and thereafter shall serve the regular two-year term. 
If the president of the Society should die or resign when 
no president elect is in office, the Council, with the ap-
proval of the Board of Trustees, shall designate one of the 
vice presidents to serve as president for the balance of 
the regular presidential term. If the president elect of the 
Society should die or resign before becoming president, 
the office shall remain vacant until the next regular elec-
tion of a president elect, and the Society shall, at the next 
annual meeting, elect a president for a two-year term. If 
the immediate past president should die or resign before 
expiration of the term of office, the Council, with the 
approval of the Board of Trustees, shall designate a for-
mer president of the Society to serve as immediate past 
president during the remainder of the regular term of the 
immediate past president. Such vacancies as may occur 
at any time in the group consisting of the vice presidents, 
the secretary, the associate secretaries, the treasurer, and 
the associate treasurer shall be filled by the Council with 
the approval of the Board of Trustees. If a member of an 
editorial or communications committee should take tem-
porary leave from duties, the Council shall then appoint a 
substitute. The Council shall fill from its own membership 
any vacancy in the elected membership of the Executive 
Committee.

Section 7. If any elected trustee should die while in of-
fice or resign, the vacancy thus created shall be filled for 
the unexpired term by the Board of Trustees.

Section 8. If any member at large of the Council should 
die or resign more than one year before the expiration of 
the term, the vacancy for the unexpired term shall be filled 
by the Society at the next annual meeting.

Section 9. In case any officer should die or decline to 
serve between the time of election and the time to assume 
office, the vacancy shall be filled in the same manner as if 
that officer had served one day of the term.

Article VIII

Members and Their Election
Section 1. Election of members shall be by vote of the 
Council or of its Executive Committee.

Section 2. There shall be four classes of members, 
namely, ordinary, contributing, corporate, and institu-
tional.

Section 3. Application for admission to ordinary mem-
bership shall be made by the applicant on a blank provided 
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by the secretary. Such applications shall not be acted upon 
until at least thirty days after their presentation to the 
Council (at a meeting or by mail), except in the case of 
members of other societies entering under special action 
of the Council approved by the Board of Trustees.

Section 4. An ordinary member may become a contrib-
uting member by paying the dues for such membership 
(see Article IX, Section 3).

Section 5. A university or college, or a firm, corporation, 
or association interested in the support of mathematics 
may be elected a corporate or an institutional member.

Article IX

Dues and Privileges of Members
Section 1. Any applicant shall be admitted to ordinary 
membership immediately upon election by the Council 
(Article VIII) and the discharge within sixty days of elec-
tion of the first annual dues. Dues may be discharged by 
payment or by remission when the provision of Section 
7 of this Article is applicable. The first annual dues shall 
apply to the year of election, except that any applicant 
elected after August 15 of any year may elect to have the 
first annual dues apply to the following year.

Section 2. The annual dues of an ordinary member of 
the Society shall be established by the Council with the 
approval of the Trustees. The Council, with the approval 
of the Trustees, may establish special rates in exceptional 
cases and for members of an organization with which the 
Society has a reciprocity agreement.

Section 3. The minimum dues for a contributing 
member shall be three-halves of the dues of an ordinary 
member per year. Members may, upon their own initiative, 
pay larger dues.

Section 4. The minimum dues of an institutional mem-
ber shall depend on the scholarly activity of that member. 
The formula for computing these dues shall be established 
from time to time by the Council, subject to approval by 
the Board of Trustees. Institutions may pay larger dues 
than the computed minimum.

Section 5. The privileges of an institutional member 
shall depend on its dues in a manner to be determined by 
the Council, subject to approval by the Board of Trustees. 
These privileges shall be in terms of Society publications 
to be received by the institution and of the number of 
persons it may nominate for ordinary membership in the 
Society.

Section 6. Dues and privileges of corporate members 
of the Society shall be established by the Council subject 
to approval by the Board of Trustees.

Section 7. The dues of an ordinary member of the 
Society shall be remitted for any years during which that 
member is the nominee of an institutional member.

Section 8. After retirement from active service on ac-
count of age or on account of long-term disability, any 
ordinary or contributing member who is not in arrears of 
dues and with membership extending over at least twenty 
years may, by giving proper notification to the secretary, 
have dues remitted. Such a member shall receive the No-
tices and may request to receive Bulletin as privileges of 
membership during each year until membership ends.

Section 9. An ordinary or contributing member shall re-
ceive the Notices and Bulletin as privileges of membership 
during each year for which dues have been discharged.

Section 10. The annual dues of ordinary, contribut-
ing, and corporate members shall be due by January 1 
of the year to which they apply. The Society shall submit 
bills for dues. If the annual dues of any member remain 
undischarged beyond what the Board of Trustees deems 
to be a reasonable time, the name of that member shall 
be removed from the list of members after due notice. A 
member wishing to discontinue membership at any time 
shall submit a resignation in writing to the Society.

Section 11. An eligible member may become a life mem-
ber by making a one-time payment of dues. The criteria for 
eligibility and the amount of dues shall be established by 
the Council, subject to approval by the Board of Trustees. 
A life member is subsequently relieved of the obligation 
of paying dues. The status and privileges are those of 
ordinary members.

An eligible member of the Society by reciprocity who 
asserts the intention of continuing to be a member by 
reciprocity may purchase a life membership by a one-time 
payment of dues. The criteria for eligibility and the amount 
of dues shall be established by the Council, subject to ap-
proval by the Board of Trustees.

Article X

Meetings
Section 1. The annual meeting of the Society shall be 
held between the fifteenth of December and the tenth of 
February next following. Notice of the time and place of 
this meeting shall be sent by the secretary or an associate 
secretary to each member of the Society. The times and 
places of the annual and other meetings of the Society 
shall be designated by the Council.

Section 2. There shall be a business meeting of the 
Society only at the annual meeting. The agenda for the 
business meeting shall be determined by the Council. A 
business meeting of the Society can take action only on 
items notified to the full membership of the Society in the 
call for the meeting. A business meeting can act on items 
recommended to it jointly by the Council and the Board 
of Trustees; a majority of members present and voting is 
required for passage of such an item. A business meeting 
of the Society can place action items on the agenda for a 
future business meeting. Final action on an item proposed 
by a previous business meeting can be taken only provided 
there is a quorum of 400 members, a majority of members 
at a business meeting with a quorum being required for 
passage of such an item.

Section 3. Meetings of the Executive Committee may 
be called by the president. The president shall call a 
meeting at any time upon the written request of two of 
its members.

Section 4. The Council shall meet at the annual meet-
ing of the Society. Special meetings of the Council may be 
called by the president. The president shall call a special 
meeting at any time upon the written request of five of 
its members. No special meeting of the Council shall be 
held unless written notice of it shall have been sent to all 
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members of the Council at least ten days before the day 
set for the meeting.

Section 5. The Board of Trustees shall hold at least 
one meeting in each calendar year. Meetings of the Board 
of Trustees may be called by the president, the treasurer, 
or the secretary of the Society upon three days’ notice of 
such meetings sent to each trustee. The secretary of the 
Society shall call a meeting upon the receipt of a written 
request of two of the trustees. Meetings may also be held 
by common consent of all the trustees.

Section 6. Papers intended for presentation at any meet-
ing of the Society shall be passed upon in advance by a 
program committee appointed by or under the authority 
of the Council, and only such papers shall be presented 
as shall have been approved by such committee. Papers in 
form unsuitable for publication, if accepted for presenta-
tion, shall be referred to on the program as preliminary 
communications or reports.

Article XI

Publications
Section 1. The Society shall publish an official organ 
called the Bulletin of the American Mathematical Society. 
It shall publish four journals, known as the Journal of 
the American Mathematical Society, the Transactions of 
the American Mathematical Society, the Proceedings of 
the American Mathematical Society, and Mathematics of 
Computation. It shall publish a series of mathematical 
papers known as the Memoirs of the American Math-
ematical Society. The object of the Journal, Transactions, 
Proceedings, Memoirs, and Mathematics of Computation 
is to make known important mathematical researches. It 
shall publish a periodical called Mathematical Reviews, 
containing abstracts or reviews of current mathematical 
literature. It shall publish a series of volumes called Col-
loquium Publications which shall embody in book form 
new mathematical developments. It shall publish a series 
of monographs called Mathematical Surveys and Mono-
graphs which shall furnish expositions of the principal 
methods and results of particular fields of mathematical 
research. It shall publish a news periodical known as the 
Notices of the American Mathematical Society, containing 
programs of meetings, items of news of particular inter-
est to mathematicians, and such other materials as the 
Council may direct.

Section 2. The editorial management of the publica-
tions of the Society listed in Section 1 of this article, with 

the exception of the Notices, shall be in the charge of the 
respective editorial committees as provided in Article III, 
Section 1. The editorial management of the Notices shall 
be in the hands of a committee chosen in a manner estab-
lished by the Council.

Article XII

Indemnification
Any person who at any time serves or has served as a 
trustee or officer of the Society, or as a member of the 
Council, or, at the request of the Society, as a director 
or officer of another corporation, whether for profit or 
not for profit, shall be indemnified by the Society and be 
reimbursed against and for expenses actually and neces-
sarily incurred in connection with the defense or reason-
able settlement of any action, suit, legal or administrative 
proceeding, whether civil, criminal, administrative or 
investigative, threatened, pending or completed, to which 
that person is made a party by reason of being or having 
been such trustee, officer or director or Council member, 
except in relation to matters as to which the person shall 
be adjudged in such action, suit, or proceeding to be liable 
for negligence or misconduct in the performance of official 
duties. Such right of indemnification and reimbursement 
shall also extend to the personal representatives of any 
such person and shall be in addition to and not in substitu-
tion for any other rights to which such person or personal 
representatives may now or hereafter be entitled by virtue 
of the provisions of applicable law or of any other agree-
ment or vote of the Board of Trustees, or otherwise.

Article XIII

Amendments
These bylaws may be amended or suspended on recom-
mendation of the Council and with the approval of the 
membership of the Society, the approval consisting of an 
affirmative vote by two-thirds of the members present 
at a business meeting or of two-thirds of the members 
voting in a mail ballot in which at least ten percent of 
the members vote, whichever alternative shall have been 
designated by the Council, and provided notice of the 
proposed action and of its general nature shall have been 
given in the call for the meeting or accompanies the bal-
lot in full.

As amended December 2003
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AMS Lecturers, Officers, Prizes, and Funds

Colloquium Lecturers
James Pierpont, 1896
Maxime Bôcher, 1896
W. F. Osgood, 1898
A. G. Webster, 1898
Oskar Bolza, 1901
E. W. Brown, 1901
H. S. White, 1903
F. S. Woods, 1903
E. B. Van Vleck, 1903
E. H. Moore, 1906
E. J. Wilczynski, 1906
Max Mason, 1906
G. A. Bliss, 1909
Edward Kasner, 1909
L. E. Dickson, 1913
W. F. Osgood, 1913
G. C. Evans, 1916
Oswald Veblen, 1916
G. D. Birkhoff, 1920
F. R. Moulton, 1920
L. P. Eisenhart, 1925
Dunham Jackson, 1925
E. T. Bell, 1927
Anna Pell-Wheeler, 1927
A. B. Coble, 1928
R. L. Moore, 1929
Solomon Lefschetz, 1930
Marston Morse, 1931
J. F. Ritt, 1932
R. E. A. C. Paley, 1934
Norbert Wiener, 1934
H. S. Vandiver, 1935
E. W. Chittenden, 1936
John von Neumann, 1937
A. A. Albert, 1939
M. H. Stone, 1939
G. T. Whyburn, 1940
Oystein Ore, 1941
R. L. Wilder, 1942
E. J. McShane, 1943
Einar Hille, 1944
Tibor Radó, 1945
Hassler Whitney, 1946
Oscar Zariski, 1947
Richard Brauer, 1948
G. A. Hedlund, 1949
Deane Montgomery, 1951
Alfred Tarski, 1952
Antoni Zygmund, 1953
Nathan Jacobson, 1955
Salomon Bochner, 1956
N. E. Steenrod, 1957
J. L. Doob, 1959
S. S. Chern, 1960
G. W. Mackey, 1961
Saunders Mac Lane, 1963
C. B. Morrey, Jr., 1964

A. P. Calderón, 1965
Samuel Eilenberg, 1967
D. C. Spencer, 1968
J. W. Milnor, 1968
Raoul H. Bott, 1969
Harish-Chandra, 1969
R. H. Bing, 1970
Lipman Bers, 1971
Armand Borel, 1971
Stephen Smale, 1972
John T. Tate, 1972
M. F. Atiyah, 1973
E. A. Bishop, 1973
F. E. Browder, 1973
Louis Nirenberg, 1974
John G. Thompson, 1974
H. Jerome Keisler, 1975
Ellis R. Kolchin, 1975
Elias M. Stein, 1975
I. M. Singer, 1976
Jürgen K. Moser, 1976
William Browder, 1977
Herbert Federer, 1977
Hyman Bass, 1978
Philip A. Griffiths, 1979
George D. Mostow, 1979
Julia B. Robinson, 1980
Wolfgang M. Schmidt, 1980
Mark Kac, 1981
Serge Lang, 1981
Dennis Sullivan, 1982
Morris W. Hirsch, 1982
Charles L. Fefferman, 1983
Bertram Kostant, 1983
Barry Mazur, 1984
Paul H. Rabinowitz, 1984
Daniel Gorenstein, 1985
Karen K. Uhlenbeck, 1985
Shing-Tung Yau, 1986
Peter D. Lax, 1987
Edward Witten, 1987
Victor W. Guillemin, 1988
Nicholas Katz, 1989
William P. Thurston, 1989
Shlomo Sternberg, 1990
Robert D. MacPherson, 1991
Robert P. Langlands, 1992
Luis A. Caffarelli, 1993
Sergiu Klainerman, 1993
Jean Bourgain, 1994
Clifford H. Taubes, 1995
Andrew W. Wiles, 1996
Daniel W. Stroock, 1997
Gian-Carlo Rota, 1998
Helmut H. Hofer, 1999
Curtis T. McMullen, 2000
János Kollár, 2001
L. Craig Evans, 2002

Peter Sarnak, 2003
Sun-Yung Alice Chang, 2004
Robert K. Lazarsfeld, 2005
Hendrik W. Lenstra Jr., 2006
Andrei Okounkov, 2007
Wendelin Werner, 2008
Gregory Margulis, 2009
Richard P. Stanley, 2010
Alexander Lubotsky, 2011
Edward Frenkel, 2012
Alice Guionnet, 2013
Dusa McDuff, 2014
Michael Hopkins, 2015

Gibbs Lecturers
M. I. Pupin, 1923
Robert Henderson, 1924
James Pierpont, 1925
H. B. Williams, 1926
E. W. Brown, 1927
G. H. Hardy, 1928
Irving Fisher, 1929
E. B. Wilson, 1930
P. W. Bridgman, 1931
R. C. Tolman, 1932
Albert Einstein, 1934
Vannevar Bush, 1935
H. N. Russell, 1936
C. A. Kraus, 1937
Theodore von Kármán, 1939
Sewall Wright, 1941
Harry Bateman, 1943
John von Neumann, 1944
J. C. Slater, 1945
S. Chandrasekhar, 1946
P. M. Morse, 1947
Hermann Weyl, 1948
Norbert Wiener, 1949
G. E. Uhlenbeck, 1950
Kurt Gödel, 1951
Marston Morse, 1952
Wassily Leontief, 1953
K. O. Friedrichs, 1954
J. E. Mayer, 1955
M. H. Stone, 1956
H. J. Muller, 1958
J. M. Burgers, 1959
Julian Schwinger, 1960
J. J. Stoker, 1961
C. N. Yang, 1962
C. E. Shannon, 1963
Lars Onsager, 1964
D. H. Lehmer, 1965
Martin Schwarzschild, 1966
Mark Kac, 1967
E. P. Wigner, 1968
R. L. Wilder, 1969
W. H. Munk, 1970
E. F. F. Hopf, 1971
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Prizes

The George David Birkhoff Prize 
 in Applied Mathematics
This prize was established in 1967 in honor of Professor 
George David Birkhoff. The initial endowment was contrib-
uted by the Birkhoff family and there have been subsequent 
additions by others. It is awarded to a member of either the 
AMS or SIAM for an outstanding contribution to “applied 
mathematics in the highest and broadest sense.” Currently, 
the prize amount is US$5,000, and it is awarded every three 
years. The prize award is made jointly by the American 
Mathematical Society and the Society for Industrial and 
Applied Mathematics.

First prize, 1968: To Jürgen K. Moser for his contribu-
tions to the theory of Hamiltonian dynamical systems, 
especially his proof of the stability of periodic solutions 
of Hamiltonian systems having two degrees of freedom 
and his specific applications of the ideas in connection 
with this work.

Second prize, 1973: To Fritz John for his outstanding 
work in partial differential equations, in numerical analy-
sis, and, particularly, in nonlinear elasticity theory; the lat-
ter work has led to his study of quasi–isometric mappings 
as well as functions of bounded mean oscillation, which 
have had impact in other areas of analysis.

Presidents
J. H. Van Amringe, 1889, 1890
J. E. McClintock, 1891-1894
G. W. Hill, 1895, 1896
Simon Newcomb, 1897, 1898
R. S. Woodward, 1899, 1900
E. H. Moore, 1901, 1902
T. S. Fiske, 1903, 1904
W. F. Osgood, 1905, 1906
H. S. White, 1907, 1908
Maxime Bôcher, 1909, 1910
H. B. Fine, 1911, 1912
E. B. Van Vleck, 1913, 1914
E. W. Brown, 1915, 1916
L. E. Dickson, 1917, 1918
Frank Morley, 1919, 1920
G. A. Bliss, 1921, 1922
Oswald Veblen, 1923, 1924
G. D. Birkhoff, 1925, 1926
Virgil Snyder, 1927, 1928
E. R. Hedrick, 1929, 1930
L. P. Eisenhart, 1931, 1932
A. B. Coble, 1933, 1934
Solomon Lefschetz, 1935, 1936
R. L. Moore, 1937, 1938
G. C. Evans, 1939, 1940
Marston Morse, 1941, 1942
M. H. Stone, 1943, 1944
T. H. Hildebrandt, 1945, 1946
Einar Hille, 1947, 1948
J. L. Walsh, 1949, 1950
John von Neumann, 1951, 1952
G. T. Whyburn, 1953, 1954
R. L. Wilder, 1955, 1956
Richard Brauer, 1957, 1958
E. J. McShane, 1959, 1960
Deane Montgomery, 1961, 1962
J. L. Doob, 1963, 1964
A. A. Albert, 1965, 1966
C. B. Morrey, Jr., 1967, 1968
Oscar Zariski, 1969, 1970
Nathan Jacobson, 1971, 1972
Saunders Mac Lane, 1973, 1974
Lipman Bers, 1975, 1976
R. H. Bing, 1977, 1978
Peter D. Lax, 1979, 1980

F. J. Dyson, 1972
J. K. Moser, 1973
Paul A. Samuelson, 1974
Fritz John, 1975
Arthur S. Wightman, 1976
Joseph B. Keller, 1977
Donald E. Knuth, 1978
Martin D. Kruskal, 1979
Kenneth G. Wilson, 1980
Cathleen Synge Morawetz, 1981
Elliott W. Montroll, 1982
Samuel Karlin, 1983
Herbert A. Simon, 1984
Michael O. Rabin, 1985
L. E. Scriven, 1986
Thomas C. Spencer, 1987
David P. Ruelle, 1988
Elliott H. Lieb, 1989
George B. Dantzig, 1990
Michael F. Atiyah, 1991
Michael E. Fisher, 1992
Charles S. Peskin, 1993
Robert M. May, 1994
Andrew J. Majda, 1995
Steven Weinberg, 1996
Persi Diaconis, 1997
Edward Witten, 1998
Nancy Kopell, 1999
Roger Penrose, 2000
Ronald L. Graham, 2001
Michael V. Berry, 2002
David B. Mumford, 2003
Eric Lander, 2004
Ingrid Daubechies, 2005
Michael Savageau, 2006
Peter D. Lax, 2007
Avi Wigderson, 2008
Percy Deift, 2009
Peter W. Shor, 2010
George Papanicolaou, 2011
Bradley Efron, 2012
Cédric Villani, 2013
Andrew Blake, 2014
Ronald L. Graham, 2015

Andrew M. Gleason, 1981, 1982
Julia B. Robinson, 1983, 1984
Irving Kaplansky, 1985, 1986
George Daniel Mostow, 1987, 1988
William Browder, 1989, 1990
Michael Artin, 1991, 1992
Ronald L. Graham, 1993, 1994
Cathleen Synge Morawetz, 1995, 1996
Arthur M. Jaffe, 1997, 1998
Felix E. Browder, 1999, 2000
Hyman Bass, 2001, 2002
David Eisenbud, 2003, 2004
James G. Arthur, 2005, 2006
James G. Glimm, 2007, 2008
George E. Andrews, 2009, 2010
Eric M. Friedlander, 2011, 2012
David A. Vogan Jr., 2013, 2014

Secretaries
T. S. Fiske, 1888–1895
F. N. Cole, 1896–1920
R. G. D. Richardson, 1921–1940
J. R. Kline, 1941–1950
E. G. Begle, 1951–1956
J. W. Green, 1957–1966
Everett Pitcher, 1967–1988
Robert M. Fossum, 1989–1998
Robert J. Daverman, 1999–2012
Carla D. Savage, 2013–2017

Treasurers
T. S. Fiske, 1890, 1891
Harold Jacoby, 1892–1894
R. S. Woodward, 1895, 1896
Harold Jacoby, 1897–1899
W. S. Dennett, 1900–1907
J. H. Tanner, 1908–1920
W. B. Fite, 1921–1929
G. W. Mullins, 1930–1936
P. A. Smith, 1937
B. P. Gill, 1938–1948
A. E. Meder, Jr., 1949–1964
W. T. Martin, 1965–1973
Franklin P. Peterson, 1974–1998
John M. Franks, 1999–2010
Jane M. Hawkins, 2011–2017
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Third prize, 1973: To James B. Serrin for his funda-
mental contributions to the theory of nonlinear partial  
differential equations, especially his work on existence 
and regularity theory for nonlinear elliptic equations, and 
applications of his work to the theory of minimal surfaces 
in higher dimensions.

Fourth prize, 1978: To Garrett Birkhoff for bringing 
the methods of algebra and the highest standards of 
mathematics to scientific applications.

Fifth prize, 1978: To Mark Kac for his important  
contributions to statistical mechanics and to probability  
theory and its applications.

Sixth prize, 1978: To Clifford A. Truesdell for his out-
standing contributions to our understanding of the subjects 
of rational mechanics and nonlinear materials, for his efforts 
to give precise mathematical formulation to these classical 
subjects, for his many contributions to applied mathematics 
in the fields of acoustic theory, kinetic theory, and nonlinear 
elastic theory, and the thermodynamics of mixtures, and for 
his major work in the history of mechanics.

Seventh prize, 1983: To Paul R. Garabedian for his  
important contributions to partial differential equations, 
to the mathematical analysis of problems of transonic flow 
and airfoil design by the method of complexification, and 
to the development and application of scientific comput-
ing to problems of fluid dynamics and plasma physics.

Eighth prize, 1988: To Elliott H. Lieb for his profound 
analysis of problems arising in mathematical physics.

Ninth prize, 1994: To Ivo Babuška for important 
contributions to the reliability of finite element meth-
ods, the development of a general framework for fi-
nite element error estimation, and the development 
of p and h-p finite element methods; and to S. R. S. 
Varadhan for important contributions to the martin-
gale characterization of diffusion processes, to the 
theory of large deviations for functionals of occupation 
times of Markov processes, and to the study of random  
media.

Tenth prize, 1998: To Paul H. Rabinowitz for his deep 
influence on the field of nonlinear analysis.

Eleventh prize, 2003: To John Mather for being a math-
ematician of exceptional depth, power, and originality; and 
to Charles S. Peskin for devoting much of his career to  
understanding the dynamics of the human heart and  
bringing an extraordinarily broad range of expertise to 
bear on this problem.

Twelfth prize, 2006: To Cathleen Synge Morawetz for 
her deep and influential work in partial differential equa-
tions, most notably in the study of shock waves, transonic 
flow, scattering theory, and conformally invariant esti-
mates for the wave equation.

Thirteenth prize, 2009: To Joel Smoller for his leader-
ship, originality, depth, and breadth of work in dynamical 
systems, differential equations, mathematical biology, 
shock wave theory, and general relativity.

Fourteenth prize, 2012: To Bjorn Engquist for his 
contributions to a wide range of powerful computational 
methods over more than three decades.

Fifteenth prize, 2015: To Emmanuel Candès for his 
work on compressed sensing that has revolutionized 

signal processing and medical imaging, and his related 
work on computational harmonic analysis, statistics, and 
scientific computing.

Next prize awarded: January 2018

The Bôcher Memorial Prize
This prize, the first to be offered by the AMS, was founded 
in memory of Professor Maxime Bôcher, who served as  
president of the AMS 1909–1910. The original endowment 
was contributed by members of the Society. It is awarded 
for a notable paper in analysis published during the 
preceding six years. To be eligible, the author should be a  
member of the American Mathematical Society or the paper 
should have been published in a recognized North American 
journal. Currently, the US$5,000 prize is awarded every 
three years.

First (preliminary) prize, 1923: To G. D. Birkhoff for his 
memoir Dynamical systems with two degrees of freedom. 
Transactions of the American Mathematical Society 18 
(1917), 199–300.

Second prize, 1924: To E. T. Bell for his memoir Arith-
metical paraphrases. I, II, Transactions of the American 
Mathematical Society 22 (1921), 1–30, 198–219; and to 
Solomon Lefschetz for his memoir On certain numerical 
invariants with applications to Abelian varieties, Transac-
tions of the American Mathematical Society 22 (1921), 
407–482.

Third prize, 1928: To J. W. Alexander for his memoir 
Combinatorial analysis situs, Transactions of the American 
Mathematical Society 28 (1926), 301–329.

Fourth prize, 1933: To Marston Morse for his memoir 
The foundations of a theory of the calculus of variations 
in the large in m–space, Transactions of the American 
Mathematical Society 31 (1929), 379–404; and to Norbert 
Wiener for his memoir, Tauberian theorems, Annals of 
Mathematics, Series 2, 33 (1932), 1–100.

Fifth prize, 1938: To John von Neumann for his memoir 
Almost periodic functions and groups. I, II, Transactions 
of the American Mathematical Society 36 (1934), 445–492; 
and 37 (1935), 21–50.

Sixth prize, 1943: To Jesse Douglas for his memoirs 
Green’s function and the problem of Plateau, American 
Journal of Mathematics 61 (1939), 545–589; The most 
general form of the problem of Plateau, American Journal 
of Mathematics 61 (1939), 590–608; and Solution of the 
inverse problem of the calculus of variations, Proceedings 
of the National Academy of Sciences 25 (1939), 631–637.

Seventh prize, 1948: To A. C. Schaeffer and D. C. 
Spencer for their memoir Coefficients of schlicht func-
tions. I, II, III, IV, Duke Mathematical Journal 10 (1943), 
611– 635; 12 (1945), 107–125; and the Proceedings of the  
National Academy of Sciences 32 (1946), 111–116;  
35 (1949), 143–150.

Eighth prize, 1953: To Norman Levinson for his con-
tributions to the theory of linear, nonlinear, ordinary, and 
partial differential equations contained in his papers of  
recent years.

Ninth prize, 1959: To Louis Nirenberg for his work in 
partial differential equations.
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Tenth prize, 1964: To Paul J. Cohen for his paper On a 
conjecture of Littlewood and idempotent measures, Ameri-
can Journal of Mathematics 82 (1960), 191–212.

Eleventh prize, 1969: To I. M. Singer in recognition of 
his work on the index problem, especially his share in two 
joint papers with Michael F. Atiyah, The index of elliptic 
operators. I, III, Annals of Mathematics, Series 2, 87 (1968), 
484–530, 546–604.

Twelfth prize, 1974: To Donald S. Ornstein in rec-
ognition of his paper Bernoulli shifts with the same 
entropy are isomorphic, Advances in Mathematics 4 (1970),  
337–352.

Thirteenth prize, 1979: To Alberto P. Calderón in 
recognition of his fundamental work on the theory of  
singular integrals and partial differential equations, and  
in particular for his paper Cauchy integrals on Lipschitz 
curves and related operators, Proceedings of the National 
Academy of Sciences, USA, 74 (1977), 1324–1327.

Fourteenth prize, 1984: To Luis A. Caffarelli for his 
deep and fundamental work in nonlinear partial differential 
equations, in particular his work on free boundary prob-
lems, vortex theory, and regularity theory.

Fifteenth prize, 1984: To Richard B. Melrose for his  
solution of several outstanding problems in diffraction 
theory and scattering theory and for developing the ana-
lytical tools needed for their resolution.

Sixteenth prize, 1989: To Richard M. Schoen for his 
work on the application of partial differential equations to 
differential geometry, in particular his completion of the 
solution to the Yamabe Problem in Conformal deforma-
tion of a Riemannian metric to constant scalar curvature, 
Journal of Differential Geometry 20 (1984), 479–495.

Seventeenth prize, 1994: To Leon Simon for his pro-
found contributions toward understanding the structure 
of singular sets for solutions of variational problems.

Eighteenth prize, 1999: To Demetrios Christodoulou 
for his contributions to the mathematical theory of general 
relativity, to Sergiu Klainerman for his contributions to 
nonlinear hyperbolic equations, and to Thomas Wolff for 
his work in harmonic analysis.

Nineteenth prize, 2002: To Daniel Tataru for his fun-
damental paper On global existence and scattering for the 
wave maps equations, Amer. Jour. Math. 123 (2001), no. 
1, 37–77; and to Terence Tao for his recent fundamental 
breakthrough on the problem of critical regularity in Sobo-
lev spaces of the wave maps equations, Global regularity of  
wave maps I. Small critical Sobolev norm in high dimensions, 
Int. Math. Res. Notices (2001), no. 6, 299–328, and Global 
regularity of wave maps II. Small energy in two dimensions, 
to appear in Comm. Math. Phys. (2001) no. 2, 443–544; and  
to Fanghua Lin for his fundamental contributions to our  
understanding of the Ginzburg–Landau (GL) equations with 
a small parameter.

Twentieth prize, 2005: To Frank Merle for his fun-
damental work in the analysis of nonlinear dispersive 
equations. 

Twenty-first prize, 2008: To Alberto Bressan for his 
fundamental works on hyperbolic conservation laws; and 
to Charles Fefferman for his many fundamental contribu-
tions to different areas of analysis; and to Carlos Kenig for 

his important contributions to harmonic analysis, partial 
differential equations, and nonlinear dispersive PDE. 

Twenty-second prize, 2011: To Gunther Uhlmann for 
his fundamental work on inverse problems; and to Assaf 
Naor for introducing new invariants of metric spaces and 
for applying his new understanding of the distortion be-
tween various metric structures to theoretical computer 
science.

Twenty-third prize, 2014: To Simon Brendle for his 
outstanding solutions of longstanding problems in geo-
metric analysis including the solution with R. Schoen of 
the differentiable sphere theorem (JAMS 22 2009) and 
the solution of the Lawson conjecture (to appear Acta 
Mathematica 2013). Brendle is also recognized for his 
deep contributions to the study of the Yamabe equation.

Next prize awarded: January 2017. 

The Frank Nelson Cole Prize in Algebra
This prize (and the Frank Nelson Cole Prize in Number The-
ory) was founded in honor of Professor Frank Nelson Cole on  
the occasion of his retirement as secretary of the American 
Mathematical Society after twenty-five years of service and 
as editor-in-chief of the Bulletin for twenty-one years. The 
original fund was donated by Professor Cole from monies 
presented to him on his retirement and was augmented by 
contributions from members of the Society. The fund was 
later doubled by his son, Charles A. Cole. The prize is for 
a notable paper in algebra published during the preceding 
six years. To be eligible, the author should be a member 
of the American Mathematical Society or the paper should 
have been published in a recognized North American 
journal. Currently, the US$5,000 prize is awarded every 
three years.

First prize, 1928: To L. E. Dickson for his book 
Algebren und ihre Zahlentheorie, Orell Füssli, Zürich  
and Leipzig, 1927.

Second prize, 1939: To A. Adrian Albert for his papers 
on the construction of Riemann matrices published in the 
Annals of Mathematics, Series 2, 35 (1934) and 36 (1935).

Third prize, 1944: To Oscar Zariski for four papers on 
algebraic varieties published in the American Journal of 
Mathematics 61 (1939) and 62 (1940), and in the Annals 
of Mathematics, Series 2, 40 (1939) and 41 (1940).

Fourth prize, 1949: To Richard Brauer for his paper On 
Artin’s L-series with general group characters, Annals of 
Mathematics, Series 2, 48 (1947), 502–514.

Fifth prize, 1954: To Harish–Chandra for his papers on 
representations of semisimple Lie algebras and groups, 
and particularly for his paper On some applications of the 
universal enveloping algebra of a semisimple Lie algebra, 
Transactions of the American Mathematical Society 70 
(1951), 28–96.

Sixth prize, 1960: To Serge Lang for his paper Unrami-
fied class field theory over function fields in several vari-
ables, Annals of Mathematics, Series 2, 64 (1956), 285–325; 
and to Maxwell A. Rosenlicht for his papers Generalized 
Jacobian varieties, Annals of Mathematics, Series 2, 59 
(1954), 505–530, and A universal mapping property of 
generalized Jacobians, Annals of Mathematics, Series 2, 
66 (1957), 80–88.
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Seventh prize, 1965: To Walter Feit and John G. Thomp-
son for their joint paper Solvability of groups of odd order, 
Pacific Journal of Mathematics 13 (1963), 775–1029.

Eighth prize, 1970: To John R. Stallings for his paper 
On torsion-free groups with infinitely many ends, Annals of 
Mathematics, Series 2, 88 (1968), 312–334; and to Richard 
G. Swan for his paper Groups of cohomological dimension 
one, Journal of Algebra 12 (1969), 585–610.

Ninth prize, 1975: To Hyman Bass for his paper Unitary 
algebraic K-theory, Springer Lecture Notes in Mathematics 
343, 1973; and to Daniel G. Quillen for his paper Higher 
algebraic K-theories, Springer Lecture Notes in Mathemat-
ics 341, 1973.

Tenth prize, 1980: To Michael Aschbacher for his  
paper A characterization of Chevalley groups over fields  
of odd order, Annals of Mathematics, Series 2, 106 (1977), 
353–398; and to Melvin Hochster for his paper Topics in the 
homological theory of commutative rings, CBMS Regional 
Conference Series in Mathematics, Number 24, American 
Mathematical Society, 1975.

Eleventh prize, 1985: To George Lusztig for his funda-
mental work on the representation theory of finite groups 
of Lie type. In particular for his contributions to the clas-
sification of the irreducible representations in characteristic 
zero of the groups of rational points of reductive groups 
over finite fields, Characters of Reductive Groups over 
Finite Fields, Annals of Mathematics Studies 107, Princeton 
University Press, 1984.

Twelfth prize, 1990: To Shigefumi Mori for his out-
standing work on the classification of algebraic varieties 
and, in particular, for his paper Flip theorem and the 
existence of minimal models for 3-folds, Journal of the 
American Mathematical Society 1 (1988), 117–253.

Thirteenth prize, 1995: To Michel Raynaud and David 
Harbater for their solution of Abhyankar’s conjecture.  
This work appeared in the papers Revêtements de la  
droite affine en caractéristique p > 0, Invent. Math. 116 
(1994), 425–462 (Raynaud); and Abhyankar’s conjecture 
on Galois groups over curves, Invent. Math. 117 (1994),  
1–25 (Harbater).

Fourteenth prize, 2000: To Andrei Suslin for his work 
on motivic cohomology, and to Aise Johan de Jong for 
his important work on the resolution of singularities by 
generically finite maps.

Fifteenth prize, 2003: To Hiraku Nakajima for his work 
in representation theory and geometry.

Sixteenth prize, 2006: To János Kollár for his outstand-
ing achievements in the theory of rationally connected 
varieties and for his illuminating work on a conjecture 
of Nash.

Seventeenth prize, 2009: To Christopher Hacon and 
James McKernan for their groundbreaking joint work on 
higher-dimensional birational algebraic geometry.

Eighteenth prize, 2012: To Alexander S. Merkurjev for 
his work on the essential dimension of groups.

Nineteenth prize, 2015: To Peter Scholze for his work 
on perfectoid spaces which has led to a solution of an 
important special case of the weight-monodromy conjec-
ture of Deligne.

Next prize awarded: January 2018.

The Frank Nelson Cole Prize in Number Theory
This prize (and the Frank Nelson Cole Prize in Algebra) 
was founded in honor of Professor Frank Nelson Cole on 
the occasion of his retirement as secretary of the American 
Mathematical Society after twenty-five years of service and 
as editor-in-chief of the Bulletin for twenty-one years. The 
original fund was donated by Professor Cole from monies 
presented to him on his retirement and was augmented 
by contributions from members of the Society. The fund 
was later doubled by his son, Charles A. Cole. The prize 
is for a notable paper in number theory published during 
the preceding six years. To be eligible, the author should 
be a member of the American Mathematical Society or 
the paper should have been published in a recognized 
North American journal. Currently, the US$5,000 prize 
is awarded every three years.

First prize, 1931: To H. S. Vandiver for his several  
papers on Fermat’s last theorem published in the Trans-
actions of the American Mathematical Society and in the  
Annals of Mathematics during the preceding five years,  
with special reference to a paper entitled On Fermat’s 
last theorem, Transactions of the American Mathematical  
Society 31 (1929), 613–642.

Second prize, 1941: To Claude Chevalley for his paper 
La théorie du corps de classes, Annals of Mathematics,  
Series 2, 41 (1940), 394–418.

Third prize, 1946: To H. B. Mann for his paper A proof 
of the fundamental theorem on the density of sums of sets 
of positive integers, Annals of Mathematics, Series 2, 43 
(1942), 523–527.

Fourth prize, 1951: To Paul Erdős   for his many papers 
in the theory of numbers, and in particular for his paper 
On a new method in elementary number theory which 
leads to an elementary proof of the prime number theo-
rem, Proceedings of the National Academy of Sciences 35 
(1949), 374–385.

Fifth prize, 1956: To John T. Tate for his paper The 
higher dimensional cohomology groups of class field  
theory, Annals of Mathematics, Series 2, 56 (1952), 
294–297.

Sixth prize, 1962: To Kenkichi Iwasawa for his paper 
Gamma extensions of number fields, Bulletin of the 
American Mathematical Society 65 (1959), 183–226; and 
to Bernard M. Dwork for his paper On the rationality of the 
zeta function of an algebraic variety, American Journal of 
Mathematics 82 (1960), 631–648.

Seventh prize, 1967: To James B. Ax and Simon B. 
Kochen for a series of three joint papers: Diophantine 
problems over local fields. I, II, III, American Journal of 
Mathematics 87 (1965), 605–630, 631–648; and Annals of 
Mathematics, Series 2, 83 (1966), 437–456.

Eighth prize, 1972: To Wolfgang M. Schmidt for the  
following papers: On simultaneous approximation of two  
algebraic numbers by rationals, Acta Mathematica (Up-
psala) 119 (1967), 27–50; T-numbers do exist, Symposia 
Mathematica, IV, Academic Press, 1970, 1–26; Simultane-
ous approximation to algebraic numbers by rationals, Acta 
Mathematica (Uppsala) 125 (1970), 189–201; On Mahler’s 
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T-numbers, Proceedings of Symposia in Pure Mathematics 
20, American Mathematical Society, 1971, 275–286.

Ninth prize, 1977: To Goro Shimura for his two papers 
Class fields over real quadratic fields and Heche operators, 
Annals of Mathematics, Series 2, 95 (1972), 130–190; and 
On modular forms of half integral weight, Annals of Math-
ematics, Series 2, 97 (1973), 440–481.

Tenth prize, 1982: To Robert P. Langlands for pioneer-
ing work on automorphic forms, Eisenstein series and 
product formulas, particularly for his paper Base change 
for GL(2), Annals of Mathematics Studies 96, Princeton 
University Press, 1980; and to Barry Mazur for outstanding 
work on elliptic curves and Abelian varieties, especially 
on rational points of finite order, and his paper Modular 
curves and the Eisenstein ideal, Publications Mathematiques 
de l’Institut des Hautes Études Scientifiques 47 (1977), 
33–186.

Eleventh prize, 1987: To Dorian M. Goldfeld for his 
paper Gauss’s class number problem for imaginary qua-
dratic fields, Bulletin of the American Mathematical Society 
13 (1985), 23–37; and to Benedict H. Gross and Don B. 
Zagier for their paper Heegner points and derivatives of 
L-series, Inventiones Mathematicae 84 (1986), 225–320.

Twelfth prize, 1992: To Karl Rubin for his work in  
the area of elliptic curves and Iwasawa theory, with par-
ticular reference to his papers Tate-Shafarevich groups 
and L-functions of elliptic curves with complex multiplica-
tion and The “main conjectures” of Iwasawa theory for 
imaginary quadratic fields; and to Paul Vojta for his work 
on Diophantine problems, with particular reference to his 
paper Siegel’s theorem in the compact case.

Thirteenth prize, 1997: To Andrew J. Wiles for his 
work on the Shimura-Taniyama conjecture and Fermat’s 
Last Theorem, published in Modular elliptic curves and 
Fermat’s Last Theorem, Ann. of Math. 141 (1995), 443–551.

Fourteenth prize, 2002: To Henryk Iwaniec for  
his fundamental contributions to analytic number theory, 
and to Richard Taylor for several outstanding advances in 
algebraic number theory.

Fifteenth prize, 2005: To Peter Sarnak for his funda-
mental contributions to number theory and in particular 
his book Random Matrices, Frobenius Eigenvalues and 
Monodromy, written jointly with his Princeton colleague 
Nicholas Katz.

Sixteenth prize, 2008: To Manjul Bhargava for his 
revolutionary work on higher composition laws.

Seventeenth prize, 2011: To Chandrashekhar Khare 
and Jean-Pierre Wintenberger for their remarkable proof 
of Serre’s modularity conjecture.

Eighteenth prize, 2014: To Yitang Zhang for his work 
on bounded gaps between primes.  Cem Y. Yildirim, János 
Pintz and Daniel Goldston were jointly awarded the 2014 
Cole Prize in Number Theory for their work on small gaps 
between primes.

Next prize awarded: January 2017.

The Levi L. Conant Prize
This prize was established in 2000 in honor of Levi L.  
Conant to recognize the best expository paper published 
in either the Notices of the AMS or the Bulletin of the AMS in 
the preceding five years. Levi L. Conant was a mathemati-

cian at Worcester Polytechnic Institute. His will provided 
for funds to be donated to the AMS upon his wife’s death. 
The US$1,000 prize is awarded annually.

First prize, 2001: To Carl Pomerance for his paper  
“A tale of two sieves”, Notices of the AMS 43, no. 12 (1996), 
1473–1485.

Second prize, 2002: To Elliott H. Lieb and Jakob 
Yngvason for their article “A guide to entropy and the 
Second Law of Thermodynamics”, Notices of the AMS 45, 
no. 5 (1998), 571–581.

Third prize, 2003: To Nicholas Katz and Peter Sarnak 
for their expository paper “Zeroes of zeta functions and 
symmetry”, Bulletin of the AMS 36 (1999), 1–26.

Fourth prize, 2004: To Noam D. Elkies for his  
enlightening two-part article “Lattices, linear codes, and  
invariants”, Notices of the AMS 47, no. 10 (2000), Part I,  
1238–1245; no. 11, Part II, 1382–1391.

Fifth prize, 2005: To Allen Knutson and Terence Tao 
for their stimulating article “Honeycombs and sums of 
Hermitian matrices”, Notices of the AMS 48, no. 2 (2001), 
175–186.

Sixth prize, 2006: To Ronald Solomon for his article 
“A brief history of the classification of the finite simple 
groups”, Bulletin of the AMS 38 (2001), no. 3, 315–352.

Seventh prize, 2007: To Jeffrey Weeks for his article 
“The Poincaré dodecahedral space and the mystery of the 
missing fluctuations,” Notices of the AMS 51 (2004), no. 
6, 610–619.

Eighth prize, 2008: To J. Brian Conrey for his article 
“The Riemann Hypothesis”, Notices of the AMS 50 (2003), 
no. 3, 341-353; and to Shlomo Hoory, Nathan Linial, and 
Avi Wigderson for their article “Expander graphs and 
their applications”, Bulletin of the AMS 43 (2006), no. 4, 
439–561.

Ninth prize, 2009: To John Morgan for his article, 
“Recent Progress on the Poincaré Conjecture and the Clas-
sification of 3-Manifolds”, Bulletin of the AMS 42 (2005), 
57–78. 

Tenth prize, 2010: To Bryna Kra for her article, “The 
Green-Tao Theorem on arithmetic progressions in the 
primes: An ergodic point of view”, Bulletin Amer. Math. 
Soc.  (N.S.) 43 (2006), no. 1, 3–23.

Eleventh prize, 2011: To David Vogan for his article, 
“The character table for E8”, Notices of the AMS 54 (2007), 
no. 9, 1122–1134.

Twelfth prize, 2012: To Persi Diaconis for his article, 
“The Markov chain Monte Carlo revolution”, Bulletin Amer. 
Math. Soc. 46 (2009), no. 2, 179–205.

Thirteenth prize, 2013: To John Baez and John Huerta 
for their article, “The algebra of grand unified theories”, 
Bulletin Amer. Math. Soc. 47 (2010), no. 3, 483–552.

Fourteenth prize, 2014: To Alex Kontorovich for his 
article, “From Apollonius to Zaremba: Local-global phe-
nomena in thin orbits”, which appeared in Bulletin  Amer. 
Math. Soc. 50. This article introduces a new field of number 
theory that has proven to be extremely fruitful, even in 
shedding light on some ancient problems.

Fifteenth prize, 2015: To Jeffrey Lagarias and Chuan-
ming Zong for their article, “Mysteries in Packing Regular 
Tetrahedra,” which appeared in Notices of the AMS, 59, 
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(2012), No. 11, 1540–1549. The article leads the broad 
range of Notices readers through the 2000-year history of 
the subject, including its appearance in 1900 in Hilbert's 
eighteenth problem, into its mathematical heart.

Next prize awarded: January 2016.

Joseph L. Doob Prize
This prize was established by the AMS in 2003 to recognize 
a single, relatively recent, outstanding research book that 
makes a seminal contribution to the research literature, 
reflects the highest standards of research exposition, 
and promises to have a deep and long-term impact in its 
area. The book must have been published within the six 
calendar years preceding the year in which it is nominated. 
Books may be nominated by members of the Society, by 
members of the selection committee, by members of AMS 
editorial committees, or by publishers. The US$5,000 prize 
is awarded every three years.

The prize (originally called the Book Prize) was endowed 
in 2005 by Paul and Virginia Halmos and renamed in honor 
of Joseph L. Doob. Paul Halmos (Professor Emeritus at 
Santa Clara University) was Doob’s first Ph.D. student.  
Doob received his Ph.D. from Harvard in 1932 and three 
years later joined the faculty at the University of Illinois, 
where he remained until his retirement in 1978. He 
worked in probability theory and measure theory, served 
as AMS president in 1963–1964, and received the AMS 
Steele Prize in 1984 “for his fundamental work in estab-
lishing probability as a branch of mathematics.” Doob 
passed away on June 7, 2004, at the age of ninety-four. 

First prize, 2005: To William P. Thurston for his book 
Three-Dimensional Geometry and Topology, edited by 
Silvio Levy.

Second prize, 2008: To Enrico Bombieri and Walter 
Gubler for their book Heights in Diophantine Geometry 
(Cambridge University Press, 2006).

Third prize, 2011: To Peter Kronheimer and Tomasz 
Mrowka for their book Monopoles and Three-Manifolds 
(Cambridge University Press, 2007).

Fourth prize, 2014: To Cédric Villani for his book, 
Optimal Transport: Old and New (Springer–Verlag, 2009). 
This book represents a profound rethinking of the subject 
of optimal transport by one of its leading contributors. The 
overarching themes are existence, uniqueness, regularity, 
and stability of optimal transport; and the investigation 
of Riemannian geometry via optimal transport.

Next prize awarded: January 2017. 

Leonard Eisenbud Prize for Mathematics and Physics
This prize was established in 2006 in memory of the 
mathematical physicist, Leonard Eisenbud (1913–2004),  
by his son and daughter-in-law, David and Monika Eisen-
bud. Leonard Eisenbud was a student of Eugene Wigner.  
He was particularly known for the book, Nuclear Structure 
(1958), which he co-authored with Wigner. A friend of 
Paul Erdős, he once threatened to write a dictionary of 
“English to Erdős and Erdős to English.” He was one of the 
founders of the Physics Department at SUNY Stony Brook, 
where he taught from 1957 until his retirement in 1983.  
In later years he became interested in the foundations of 

quantum mechanics and in the interaction of physics with 
culture and politics, teaching courses on the anti-science 
movement. His son, David, was President of the American 
Mathematical Society 2003–2004.

The prize will honor a work or group of works that 
brings the two fields closer together.  Thus, for example, 
the prize might be given for a contribution to mathemat-
ics inspired by modern developments in physics or for 
the development of a physical theory exploiting modern 
mathematics in a novel way.

The US$5,000 prize will be awarded every three years 
for a work published in the preceding six years.

First prize, 2008: To Hirosi Ooguri, Andrew Strominger, 
and Cumrun Vafa for their paper “Black hole attractors and 
the topological string”, Physical Review D (3) 70 (2004), 
106–107. 

Second prize, 2011: To Herbert Spohn for his group of 
works on stochastic growth processes.

Third prize, 2014: To Gregory W. Moore for his group 
of works on the structure of four-dimensional super-
symmetric theories with extended super-symmetry.

Next prize awarded: January 2017. 

The Delbert Ray Fulkerson Prize
The Fulkerson Prize for outstanding papers in the area of 
discrete mathematics is sponsored jointly by the Math-
ematical Programming Society (MPS) and the American  
Mathematical Society (AMS). Up to three prizes of US$1,500  
each are presented at each (triennial) International Sym-
posium of the MPS. Originally, the prizes were paid out 
of a memorial fund administered by the AMS that was 
established by friends of the late Delbert Ray Fulkerson to  
encourage  mathematical excellence in the fields of research 
exemplified by his work. The prizes are now funded by an  
endowment administered by the MPS.

First prize, 1979: To Richard M. Karp for On the 
computational complexity of combinatorial problems, 
Networks, 5 (1975), 45–68; to Kenneth Appel and Wolf-
gang Haken for Every planar map is four colorable, 
Part I: Discharging, Illinois Journal of Mathematics 21 
(1977), 429–490; and to Paul D. Seymour for The matroids 
with the max-flow min-cut property, Journal of Combinato-
rial Theory, Series B, 23 (1977), 189–222.

Second prize, 1982: To D. B. Judin and A. S. Nemirovskii 
for Informational complexity and effective methods of  
solution for convex extremal problems, Ekonomika i  
Matematicheskie Metody 12 (1976), 357–369; to 
L. G. Khachiyan for A polynomial algorithm in linear 
programming, Akademiia Nauk SSSR. Doklady 244 (1979),  
1093–1096; to G. P. Egorychev for The solution of van  
der Waerden’s problem for permanents, Akademiia Nauk 
SSSR. Doklady 258 (1981), 1041–1044; D. I. Falikman for A 
proof of the van der Waerden conjecture on the permanent 
of a doubly stochastic matrix, Matematicheskie Zametki 
29 (1981), 931–938; and to M. Grötschel, L. Lovász, and  
A. Schrijver for The ellipsoid method and its consequences  
in combinatorial optimization, Combinatorica 1 (1981),  
169–197.

Third prize, 1985: To Jozsef Beck, for Roth’s estimate 
of the discrepancy of integer sequences is nearly sharp, 
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Combinatorica 1 (4) (1981), 319–325; to H. W. Lenstra Jr. 
for Integer programming with a fixed number of variables,  
Mathematics of Operations Research 8 (4) (1983), 538– 
548; and to Eugene M. Luks for Isomorphism of graphs of 
bounded valence can be tested in polynomial time, Journal 
of Computer and System Sciences 25 (1) (1982), 42–65.

Fourth prize, 1988: To Éva Tardos for A strongly poly-
nomial minimum cost circulation algorithm, Combinatorica 
5 (1985), 247–256; and to Narendra Karmarkar for A 
new polynomial-time algorithm for linear programming, 
Combinatorica 4 (1984), 373–395.

Fifth prize, 1991: To Martin Dyer, Alan Frieze, and 
Ravi Kannan for A random polynomial time algorithm for 
approximating the volume of convex bodies, Journal of 
the Association for Computing Machinery 38/1 (1991), 
1–17; to Alfred Lehman for The width-length inequality and  
degenerate projective planes, W. Cook and P. D. Seymour 
(eds.), Polyhedral Combinatorics, DIMACS Series in Discrete 
Mathematics and Theoretical Computer Science 1, Ameri-
can Mathematical Society, 1990, 101–105; and to Nikolai 
E. Mnev for The universality theorems on the classification 
problem of configuration varieties and convex polytope 
varieties, O. Ya. Viro (ed.), Topology and Geometry–Rohlin 
Seminar, Lecture Notes in Mathematics 1346, Springer–
Verlag, Berlin, 1988, 527–544.

Sixth prize, 1994: To Lou Billera for Homology of 
smooth splines: Generic triangulations and a conjecture 
of Strang, Transactions of the AMS 310 (1988), 325–340; 
to Gil Kalai for Upper bounds for the diameter and height 
of graphs of the convex polyhedra, Discrete and Compu-
tational Geometry 8 (1992), 363–372; and to Neil Robert-
son, Paul D. Seymour, and Robin Thomas for Hadwiger’s 
conjecture for K6; free graphs, Combinatorica 13 (1993), 
279–361.

Seventh prize, 1997: To Jeong Han Kim for The 
Ramsey number R(3,t) has order of magnitude,  
Random Structures and Algorithms 7 (1995) no. 3, 
173–207.

Eighth prize, 2000: To Michel X. Goemans and David P. 
Williamson for Improved approximation algorithms for the 
maximum cut and satisfiability problems using semi-definite 
programming, Journal of the Association for Computing 
Machinery 42 (1995), no. 6, 1115–1145; and to Michele Con-
forti, Gerard Cornuejols, and M. R. Rao for Decomposition of 
balanced matrices, Journal of Combinatorial Theory, Series 
B 77 (1999), no. 2, 292–406.

Ninth prize, 2003: To J. F. Geelen, A. M. H. Gerards, 
and A. Kapoor for The excluded minors for GF(4)-rep-
resentable matroids, Journal of Combinatorial Theory 
Series B, 79 (2000), no. 2, 247–299; to Bertrand Guenin 
for A characterization of weakly bipartite graphs, Jour-
nal of Combinatorial Theory Series B, 83 (2001), no. 1, 
112–168; to Satoru Iwata, Lisa Fleischer, and Satoru  
Fujishige for A combinatorial strongly polynomial algo-
rithm for minimizing submodular functions, Journal of 
the ACM, 48 (July 2001), no. 4, 761–777; and to Alexander 
Schrijver for A combinatorial algorithm minimizing sub-
modular functions in strongly polynomial time, Journal of 
Combinatorial Theory, Series B, 80 (2000), no. 2, 346–355.

Tenth prize, 2006:  To Manindra Agrawal, Neeraj Kayal 
and Nitin Saxena, PRIMES is in P, Annals of Mathematics, 
160 2004, no. 4, 781–793; and to Mark Jerrum, Alistair 
Sinclair and Eric Vigoda, A polynomial-time approximation 
algorithm for the permanent of a matrix with nonnegative 
entries, J. ACM, Volume 51, Issue 4, 2004, 671–697; and 
to Neil Robertson and Paul D. Seymour, Graph Minors. XX. 
Wagner’s conjecture, Journal of Combinatorial Theory, 
Series B, 92 (2004), no. 2, 325–357.

Eleventh prize, 2009: To M. Chudnovsky, N. Robertson, 
P. Seymour, and R. Thomas, The strong perfect graph 
theorem, Annals of Mathematics 164 (2006) 51–229; 
and to D. A. Spielman and S.-H. Teng, Smoothed analysis 
of algorithms: Why the simplex algorithm usually takes 
polynomial time, Journal of ACM 51 (2004) 385–463; and 
to Thomas C. Hales, A proof of the Kepler conjecture, 
Annals of Mathematics 162 (2005) 1063–1183; and to Sam-
uel P. Ferguson, Sphere Packings, V. Pentahedral Prisms, 
Discrete and Computational Geometry 33 (2006) 167–204.

Twelfth prize, 2012: Sanjeev Arora, Satish Rao, and 
Umesh Vazirani for improving the approximation ratio for 
graph separators and related problems from O(log n) to  
O(√ 

________ 
 log n ).

Anders Johansson, Jeff Kahn, and Van H. Vu for de-
termining the threshold of edge density above which a 
random graph can be covered by disjoint copies of a given 
smaller graph.

László Lovász and Balázs Szegedy for characterizing 
subgraph multiplicity in sequences of dense graphs.

Thirteenth prize, 2015: To Francisco Santos for A 
Counterexample to the Hirsch Conjecture, Annals of Mathe-
matics, 2012. To settle the conjecture, Santos constructs a 
counterexample, a 43-dimensional polytope with 86 facets 
having diameter at least 44. To construct this counterex-
ample, Santos combines ideas and techniques stemming 
from various disciplines of mathematics. Although he 
gives a negative answer to a highly visible and more than 
half a century old conjecture, his methods substantially 
influence today's mathematics.

Next prize awarded: August 2018.

E. H. Moore Research Article Prize
This prize was established in 2002 in honor of E. H. Moore.  
Among other activities, Moore founded the Chicago 
branch of the American Mathematical Society, served as 
the Society’s sixth president (1901–1902), delivered the 
Colloquium Lectures in 1906, and founded and nurtured 
the Transactions of the AMS. The US$5,000 prize will be 
awarded every three years for an outstanding research ar-
ticle to have appeared in one of the AMS primary research 
journals (namely, the Journal of the AMS, Proceedings of 
the AMS, Transactions of the AMS, Memoirs of the AMS, 
Mathematics of Computation, Electronic Journal of Con-
formal Geometry and Dynamics, and Electronic Journal 
of Representation Theory) during the six calendar years 
ending a full year before the meeting at which the prize 
is awarded.

First prize, 2004: To Mark Haiman for Hilbert schemes, 
polygraphs, and the Macdonald positivity conjecture, Jour-
nal of the AMS 14 (2001), 941–1006.

sl
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Second prize, 2007: To Ivan Shestakov and Ualbai Umir-
baev for their two ground-breaking papers, both published 
in the Journal of the American Mathematical Society: The 
tame and the wild automorphisms of polynomial rings in 
three variables, 17 (2004), no. 1, 197–227; and Poisson 
brackets and two-generated subalgebras of rings of poly-
nomials, 17 (2004), no. 1, 181–196.

Third prize, 2010: To Sorin Popa for his article “On 
the superrigidity of malleable actions with spectral gap”, 
J. Amer. Math. Soc. 21 (2008), no. 4, 981–1000.

Fourth prize, 2013: To Michael Larsen and Richard Pink 
for their article “Finite subgroups of algebraic groups”, J. 
Amer. Math. Soc. 24 (2011), no. 4, 1105–1158.

Next prize awarded: January 2016.

The Frank and Brennie Morgan Prize for Outstanding 
Research in Mathematics by an Undergraduate Student
This prize, which was established in 1995, is to be awarded 
to an undergraduate student (or students having submit-
ted joint work) for outstanding research in mathematics. 
It is entirely endowed by a gift from Mrs. Frank (Bren-
nie) Morgan. Any student who is an undergraduate in a  
college or university in Canada, Mexico, or the United 
States or its possessions is eligible to be considered for 
this US$1,200 prize, which is to be awarded annually. The 
prize award is made jointly by the American Mathematical  
Society, the Mathematical Association of America, and the 
Society for Industrial and Applied Mathematics.

First prize, 1995: To Kannan Soundararajan for truly 
exceptional research in analytic number theory. Honorable 
mention: Kiran Kedlaya.

Second prize, 1996: To Manjul Bhargava for truly out-
standing mathematical research in algebra. Honorable  
mention: Lenhard L. Ng.

Third prize, 1997: To Jade Vinson for wide-ranging  
research in analysis and geometry. Honorable mention: 
Vikaas Sohal.

Fourth prize, 1998: To Daniel Biss for his remarkable 
breadth, as well as depth. The most exciting aspect of 
his submission was his extension of a category which 
more closely binds the associations between combinato-
rial group theory and combinatorial topology. Honorable 
mention: Aaron E. Archer.

Fifth prize, 1999: To Sean McLaughlin for his proof 
of the Dodecahedral Conjecture, a major problem in 
discrete geometry related to, but distinct from, Kepler’s 
sphere packing problem and a conjecture that has resisted the  
efforts of the strongest workers in this area for nearly sixty 
years. Honorable mention: Samit Dasgupta.

Sixth prize, 2000: To Jacob Lurie for his paper “On 
simply laced Lie algebras and their miniscule representa-
tions”. Honorable mention: Wai Ling Yee.

Seventh prize, 2001: To Ciprian Manolescu for making 
a fundamental advance in the field by giving an elegant  
construction of Floer homology. Honorable mention: Mi-
chael A. Levin.

Eighth prize, 2002: To Joshua Greene for his work in 
combinatorics.

Ninth prize, 2003: To Melanie Wood for research on 
Belyi-extending maps and P-orderings. Honorable men-
tion: Karen Yeats.

Tenth prize, 2004: To Reid W. Barton for his paper 
“Packing densities of patterns”. Honorable mention: Po-
Shen Loh.

Eleventh prize, 2006: To Jacob Fox for a most astound-
ing collection of research papers by any undergraduate 
mathematician.

Twelfth prize, 2007: To Daniel Kane for establishing 
a research record that would be the envy of many profes-
sional mathematicians. 

Thirteenth prize, 2008: To Aaron Pixton for five im-
pressive papers he has written, in addition to his Princeton 
senior thesis.

Fourteenth prize, 2009: To Nathan Kaplan for four 
impressive papers in algebraic number theory. 

Fifteenth prize, 2010: To Scott Duke Kominers for 
his outstanding and prolific record of undergraduate 
research spanning a broad range of topics, including num-
ber  theory, computational geometry, and mathematical 
economics.

Sixteenth prize, 2011: To Maria Monks for her impres-
sive work in combinatorics and number theory, which has 
appeared in Advances in Applied Mathematics, Proceedings 
of the AMS, Electronic Journal of Combinatorics, Discrete 
Mathematics, and Journal of  Combinatorial Theory, Series 
A.

Seventeenth prize, 2012: To John Pardon for solving a 
problem on distortion of knots posed in 1983 by Mikhail 
Gromov.

Eighteenth prize, 2013: To Fan Wei for her wide range 
of scholarly contributions.

Nineteenth prize, 2014: To Eric Larson for his truly 
exceptional record of research. He has so far authored or 
co-authored eight papers which have appeared in a wide 
spectrum of research journals.

Twentieth prize, 2015: To Levent Apolge for several 
contributions in the fields of number theory, probability, 
and combinatorics.

Next prize awarded: January 2016.

David P. Robbins Prize
This prize was established in 2005 in memory of David 
P. Robbins by members of his family. Robbins, who died  
in 2003, received his Ph.D. in 1970 from MIT. He was a  
long-time member of the Institute for Defense Analysis  
Center for Communications Research and a prolific  
mathematician whose work (much of it classified) was  
in discrete mathematics. The prize is for a paper with the 
following characteristics: it shall report on novel research 
in algebra, combinatorics, or discrete mathematics and 
shall have a significant experimental component; and it  
shall be on a topic which is broadly accessible and shall 
provide a simple statement of the problem and clear  
exposition of the work. The US$5,000 prize will be 
awarded every three years.

First prize, 2007: To Samuel P. Ferguson and Thomas 
C. Hales, for the paper A proof of the Kepler conjecture, 
by Thomas C. Hales, Annals of Mathematics, 162 (2005), 
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1065–1185 (Section 5 of this paper is jointly authored 
with Ferguson).

Second prize, 2010: To Ileana Streinu of Smith Col-
lege for her paper Pseudo-triangulations, rigidity and 
motion planning, Discrete Comput. Geom. 34 (2005), no. 
4,  587–635. 

Third prize, 2013: To Alexander Razborov, of the Uni-
versity of Chicago for his paper On the minimal density 
of triangles in graphs, Com. Pro. Comp. 17 (2008), no. 4, 
603–618, and for introducing a new powerful method, flag 
algebras, to solve problems in extremal combinatorics.

Next prize awarded: January 2016.

The Ruth Lyttle Satter Prize in Mathematics
The prize was established in 1990 using funds donated 
by Joan S. Birman in memory of her sister, Ruth Lyttle 
Satter. Professor Birman requested that the prize be es-
tablished to honor her sister’s commitment to research 
and to encouraging women in science. The US$5,000 prize 
is awarded every two years to recognize an outstanding 
contribution to mathematics research by a woman in the 
previous six years.

First prize, 1991: To Dusa McDuff for her outstanding 
work during the past five years on symplectic geometry.

Second prize, 1993: To Lai-Sang Young for her lead-
ing role in the investigation of the statistical (or ergodic) 
properties of dynamical systems.

Third prize, 1995: To Sun-Yung Alice Chang for her 
deep contributions to the study of partial differential 
equations on Riemannian manifolds and in particular for 
her work on extremal problems in spectral geometry and 
the compactness of isospectral metrics within a fixed 
conformal class on a compact 3-manifold.

Fourth prize, 1997: To Ingrid Daubechies for her deep 
and beautiful analysis of wavelets and their applications.

Fifth prize, 1999: To Bernadette Perrin-Riou for her 
number theoretical research on p-adic L-functions and 
Iwasawa Theory.

Sixth prizes, 2001: To Karen E. Smith for her outstanding 
work in commutative algebra, and to Sijue Wu for her work 
on a long-standing problem in the water wave equation.

Seventh prize, 2003: To Abigail Thompson for her 
outstanding work in 3-dimensional topology.

Eighth prize, 2005: To Svetlana Jitomirskaya for 
her pioneering work on nonperturbative quasiperiodic 
localization, in particular for results in her papers (1) 
Metal-insulator transition for the almost Mathieu operator, 
Ann. of Math. (2) 150 (1999), no. 3, 1159–1175; and (2) 
with J. Bourgain, Absolutely continuous spectrum for 1D  
quasiperiodic operators, Invent. Math. 148 (2002), no. 3, 
453–463.

Ninth prize, 2007: To Claire Voisin for her deep con-
tributions to algebraic geometry, and in particular for 
her recent solutions to two long-standing open problems:  
the Kodaira problem (On the homotopy types of compact 
Kähler and complex projective manifolds, Inventiones 
Mathematicae, 157 (2004), no. 2, 329–343) and Green’s 
Conjecture (Green’s canonical syzygy conjecture for ge-
neric curves of odd genus, Compositio Mathematica, 141 
(2005), no. 5, 1163–1190; and Green’s generic syzygy 

conjecture for curves of even genus lying on a K3 surface, 
Journal of the European Mathematical Society, 4 (2002), 
no. 4, 363–404).

Tenth prize, 2009: To Laure Saint-Raymond for her 
fundamental work on the hydrodynamic limits of the 
Boltzmann equation in the kinetic theory of gases.

Eleventh prize, 2011: To Amie Wilkinson for her re-
markable contributions to the field of ergodic theory of 
partially hyperbolic dynamical systems.

Twelfth prize, 2013: To Maryam Mirzakhani for her 
deep contributions to the theory of moduli spaces of 
Riemann surfaces.

Thirteenth prize, 2015: To Hee Oh for her fundamental 
contributions to the fields of dynamics on homogeneous 
spaces, discrete subgroups of Lie groups, and applications 
to number theory.

Next prize awarded: January 2017.

The Leroy P. Steele Prize for Lifetime Achievement 
The Leroy P. Steele Prize for Mathematical Exposition 
The Leroy P. Steele Prize for Seminal Contribution to 
Research
These prizes were established in 1970 in honor of George 
David Birkhoff, William Fogg Osgood, and William Caspar 
Graustein and are endowed under the terms of a bequest  
from Leroy P. Steele. From 1970 to 1976 one or more 
prizes were awarded each year for outstanding published 
mathematical research; most favorable consideration was 
given to papers distinguished for their exposition and  
covering broad areas of mathematics. In 1977 the Council 
of the AMS modified the terms under which the prizes 
are awarded. Since then, up to three prizes have been 
awarded each year in the following categories: (1) for the 
cumulative influence of the total mathematical work of the  
recipient, high level of research over a period of time,  
particular influence on the development of a field, and  
influence on mathematics through Ph.D. students; (2) for 
a book or substantial survey or expository research paper; 
(3) for a paper, whether recent or not, that has proved 
to be of fundamental or lasting importance in its field, 
or a model of important research. In 1993 the Council 
formalized the three categories of the prize by naming 
each of them: (1) The Leroy P. Steele Prize for Lifetime 
Achievement, (2) The Leroy P. Steele Prize for Mathematical 
Exposition, and (3) The Leroy P. Steele Prize for Seminal 
Contribution to Research. Each of these three US$5,000 
prizes is awarded annually.

Special Note: Beginning with the 1994 prize, there 
has been a five-year cycle of fields for the Seminal Con-
tribution to Research Award. That cycle would have the 
2008 prize awarded in discrete mathematics (discrete 
mathematics alternates with logic every five years), then 
analysis in 2009, algebra in 2010, applied mathematics in 
2011, geometry/topology in 2012, and then logic in 2013, 
renewing the cycle.

August 1970: To Solomon Lefschetz for his paper 
A page of mathematical autobiography, Bulletin of the 
American Mathematical Society 74 (1968), 854–879.
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August 1971: To James B. Carrell for his paper, written 
jointly with Jean A. Dieudonne, Invariant theory, old and 
new, Advances in Mathematics 4 (1970), 1–80.

August 1971: To Jean A. Dieudonné for his paper Alge-
braic geometry, Advances in Mathematics 3 (1969), 223–
321; and for his paper, written jointly with James B. Carrell,  
Invariant theory, old and new, Advances in Mathematics 4 
(1970), 1–80.

August 1971: To Phillip A. Griffiths for his paper Pe-
riods of integrals on algebraic manifolds, Bulletin of the 
American Mathematical Society 76 (1970), 228–296.

August 1972: To Edward B. Curtis for his paper Simpli-
cial homotopy theory, Advances in Mathematics 6 (1971), 
107–209.

August 1972: To William J. Ellison for his paper War-
ing’s problem, American Mathematical Monthly 78 (1971), 
10–36.

August 1972: To Lawrence F. Payne for his paper Iso-
perimetric inequalities and their applications, SIAM Review 
9 (1967), 453–488.

August 1972: To Dana S. Scott for his paper A proof of 
the independence of the continuum hypothesis, Mathemati-
cal Systems Theory 1 (1967), 89–111.

January 1975: To Lipman Bers for his paper Uniformi-
zation, moduli, and Kleinian groups, Bulletin of the London 
Mathematical Society 4 (1972), 257–300.

January 1975: To Martin D. Davis for his paper Hil-
bert’s tenth problem is unsolvable, American Mathematical 
Monthly 80 (1973), 233–269.

January 1975: To Joseph L. Taylor for his paper Measure 
algebras, CBMS Regional Conference Series in Mathematics, 
Number 16, American Mathematical Society, 1972.

August 1975: To George W. Mackey for his paper 
Ergodic theory and its significance for statistical mechan-
ics and probability theory, Advances in Mathematics 12 
(1974), 178–286.

August 1975: To H. Blaine Lawson for his paper Fo-
liations, Bulletin of the American Mathematical Society 80 
(1974), 369–418.

1976, 1977, 1978: No prize awards were made.
January 1979: To Salomon Bochner for his cumulative 

influence on the fields of probability theory, Fourier analy-
sis, several complex variables, and differential geometry.

January 1979: To Hans Lewy for three fundamental 
papers: On the local character of the solutions of an atypical 
linear differential equation in three variables and a related 
theorem for regular functions of two complex variables, 
Annals of Mathematics, Series 2, 64 (1956), 514–522; An ex-
ample of a smooth linear partial differential equation with-
out solution, Annals of Mathematics, Series 2, 66 (1957), 
155–158; and On hulls of holomorphy, Communications in 
Pure and Applied Mathematics 13 (1960), 587–591.

August 1979: To Antoni Zygmund for his cumulative 
influence on the theory of Fourier series, real variables, 
and related areas of analysis.

August 1979: To Robin Hartshorne for his expository  
research article Equivalence relations on algebraic cycles 
and subvarieties of small codimension, Proceedings of 
Symposia in Pure Mathematics, volume 29, American Math-

ematical Society, 1975, 129–164; and his book Algebraic 
Geometry, Springer–Verlag, Berlin and New York, 1977.

August 1979: To Joseph J. Kohn for his fundamental 
paper Harmonic integrals on strongly convex domains. I, 
II, Annals of Mathematics, Series 2, 78 (1963), 112–248; 
and 79 (1964), 450–472.

August 1980: To André Weil for the total effect of his 
work on the general course of twentieth-century math-
ematics, especially in the many areas in which he has made 
fundamental contributions.

August 1980: To Harold M. Edwards for mathematical 
exposition in his books Riemann’s Zeta Function, Pure and 
Applied Mathematics, number 58, Academic Press, New 
York and London, 1974; and Fermat’s Last Theorem, Gradu-
ate Texts in Mathematics, number 50, Springer–Verlag, New 
York and Berlin, 1977.

August 1980: To Gerhard P. Hochschild for his sig-
nificant work in homological algebra and its applications.

August 1981: To Oscar Zariski for his work in algebraic 
geometry, especially his fundamental contributions to the 
algebraic foundations of this subject.

August 1981: To Eberhard Hopf for three papers of  
fundamental and lasting importance: Abzweigung einer  
periodischen Lösung von einer stationären Lösung eines 
Differential systems, Berichte über die Verhandlungen der 
Sächsischen Akademie der Wissenschaften zu Leipzig. 
Mathematisch–Naturwissenschaftliche Klasse 95 (1943), 
3–22; A mathematical example displaying features of 
turbulence, Communications on Applied Mathematics 
1 (1948), 303–322; and The partial differential equation 
ut+uux=uxx, Communications on Pure and Applied Math-
ematics 3 (1950), 201–230.

August 1981: To Nelson Dunford and Jacob T. Schwartz 
for their expository book Linear Operators, Part I, General 
Theory, 1958; Part II, Spectral Theory, 1963; Part III, Spec-
tral Operators, 1971, Interscience Publishers, New York.

August 1982: To Lars V. Ahlfors for his expository work 
in Complex Analysis, McGraw–Hill Book Company, New 
York, 1953; and in Lectures on Quasiconformal Mappings, 
D. Van Nostrand Co., Inc., New York, 1966; and Conformal 
Invariants, McGraw–Hill Book Company, New York, 1973.

August 1982: To Tsit-Yuen Lam for his expository work 
in his book Algebraic Theory of Quadratic Forms (1973), 
and four of his papers: K0 and K1—an introduction to  
algebraic K-theory (1975), Ten lectures on quadratic  
forms over fields (1977), Serre’s conjecture (1978), and The  
theory of ordered fields (1980).

August 1982: To John W. Milnor for a paper of funda-
mental and lasting importance, On manifolds homeomor-
phic to the -sphere, Annals of Mathematics (2) 64 (1956), 
399–405.

August 1982: To Fritz John for the cumulative influence 
of his total mathematical work, high level of research over a 
period of time, particular influence on the development of a 
field, and influence on mathematics through Ph.D. students.

August 1983: To Paul R. Halmos for his many graduate 
texts in mathematics and for his articles on how to write, 
talk, and publish mathematics.

August 1983: To Steven C. Kleene for three important  
papers which formed the basis for later developments in  
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generalized recursion theory and descriptive set theory: Ar-
ithmetical predicates and function quantifiers, Transactions 
of the American Mathematical Society 79 (1955), 312–340; 
On the forms of the predicates in the theory of constructive  
ordinals (second paper), American Journal of Math-
ematics 77 (1955), 405–428; and Hierarchies of number- 
theoretic predicates, Bulletin of the American Mathematical 
Society 61 (1955), 193–213.

August 1983: To Shiing-Shen Chern for the cumulative 
influence of his total mathematical work, high level of  
research over a period of time, particular influence on  
the development of the field of differential geometry, and 
influence on mathematics through Ph.D. students.

August 1984: To Elias M. Stein for his book Singular 
Integrals and the Differentiability Properties of Functions, 
Princeton University Press, 1970.

August 1984: To Lennart Carleson for his papers An in-
terpolation problem for bounded analytic functions, Ameri-
can Journal of Mathematics 80 (1958), 921– 930; Interpola-
tion by bounded analytic functions and the Corona problem, 
Annals of Mathematics (2) 76 (1962), 547–559; and On 
convergence and growth of partial sums of Fourier series, 
Acta Mathematica 116 (1966), 135–157.

August 1984: To Joseph L. Doob for his fundamental 
work in establishing probability as a branch of math-
ematics and for his continuing profound influence on its  
development.

August 1985: To Michael Spivak for his five-volume set 
A Comprehensive Introduction to Differential Geometry 
(second edition), Publish or Perish, 1979.

August 1985: To Robert Steinberg for three papers on 
various aspects of the theory of algebraic groups: Rep-
resentations of algebraic groups, Nagoya Mathematical 
Journal 22 (1963), 33–56; Regular elements of semisimple 
algebraic groups, Institut des Hautes Études Scienti-
fiques Publications Mathématiques 25 (1965), 49–80; and  
Endomorphisms of linear algebraic groups, Memoirs of the 
American Mathematical Society 80 (1968).

August 1985: To Hassler Whitney for his fundamental 
work on geometric problems, particularly in the general 
theory of manifolds, in the study of differentiable func-
tions on closed sets, in geometric integration theory, and 
in the geometry of the tangents to a singular analytic 
space.

January 1986: To Donald E. Knuth for his expository 
work The Art of Computer Programming, 3 volumes (first 
edition, 1968; second edition, 1973).

January 1986: To Rudolf E. Kalman for his two fun-
damental papers: A new approach to linear filtering and  
prediction problems, Journal of Basic Engineering 82 
(1960), 35–45; and Mathematical description of linear 
dynamical systems, SIAM Journal on Control and Optimi-
zation 1 (1963), 152–192; and for his contribution to a 
third paper (with R. S. Bucy), New results in linear filtering 
and prediction theory, Journal of Basic Engineering 83D 
(1961), 95–108.

January 1986: To Saunders Mac Lane for his many  
contributions to algebra and algebraic topology, and in  
particular for his pioneering work in homological and  
categorical algebra.

August 1987: To Martin Gardner for his many books 
and articles on mathematics and particularly for his col-
umn “Mathematical Games” in Scientific American.

August 1987: To Herbert Federer and Wendell Fleming 
for their pioneering paper Normal and integral currents, 
Annals of Mathematics 72 (1960), 458–520.

August 1987: To Samuel Eilenberg for his fundamental 
contributions to topology and algebra, in particular for 
his classic papers on singular homology and his work on 
axiomatic homology theory, which had a profound influ-
ence on the development of algebraic topology.

August 1988: To Sigurdur Helgason for his books Dif-
ferential Geometry and Symmetric Spaces, Academic Press, 
1962; Differential Geometry, Lie Groups, and Symmetric 
Spaces, Academic Press, 1978; and Groups and Geometric 
Analysis, Academic Press, 1984.

August 1988: To Gian-Carlo Rota for his paper On the 
foundations of combinatorial theory, I. Theory of Möbius 
functions, Zeitschrift für Wahrscheinlichkeitstheorie und 
Verwandte Gebiete, 2 (1964), 340–368.

August 1988: To Deane Montgomery for his lasting 
impact on mathematics, particularly mathematics in 
America. He is one of the founders of the modern theory of 
transformation groups and is particularly known for his 
contributions to the solution of Hilbert’s fifth problem.

August 1989: To Daniel Gorenstein for his book Finite 
Simple Groups, An Introduction to Their Classification, 
Plenum Press, 1982; and his two survey articles, The clas-
sification of finite simple groups and Classifying the finite 
simple groups, Bulletin of the American Mathematical  
Society 1 (1979), 43–199; and 14 (1986), 1–98, respectively.

August 1989: To Alberto P. Calderón for his paper 
Uniqueness in the Cauchy problem for partial differential 
equations, American Journal of Mathematics 80 (1958), 
16–36.

August 1989: To Irving Kaplansky for his lasting impact 
on mathematics, particularly mathematics in America. By 
his energetic example, his enthusiastic exposition, and  
his overall generosity, he has made striking changes in 
mathematics and has inspired generations of younger 
mathematicians.

August 1990: To R. D. Richtmyer for his book Differ-
ence Methods for Initial-Value Problems, Interscience, first 
edition, 1957; and second edition, with K. Morton, 1967.

August 1990: To Bertram Kostant for his paper On 
the existence and irreducibility of certain series of repre-
sentations, Lie Groups and Their Representations (1975), 
231–329.

August 1990: To Raoul Bott for having been instru-
mental in changing the face of geometry and topology 
with his incisive contributions to characteristic classes,  
K-theory, index theory, and many other tools of modern 
mathematics.

August 1991: To Jean-François Trèves for Pseudodif-
ferential and Fourier Integral Operators, Volumes 1 and 
2, Plenum Press, 1980.

August 1991: To Eugenio Calabi for his fundamental 
work on global differential geometry, especially complex 
differential geometry.
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August 1991: To Armand Borel for his extensive con-
tributions in geometry and topology, the theory of Lie 
groups, their lattices and representations and the theory 
of automorphic forms, the theory of algebraic groups and 
their representations, and extensive organizational and 
educational efforts to develop and disseminate modern 
mathematics.

January 1993: To Jacques Dixmier for his books von  
Neumann Algebras (Algèbres de von Neumann), Gauthier- 
Villars, Paris, 1957; C*-Algebras (Les C*-Algèbres et 
leurs Representations), Gauthier-Villars, Paris, 1964; and 
Enveloping Algebras (Algèbres Enveloppantes), Gauthier- 
Villars, Paris, 1974.

January 1993: To James Glimm for his paper Solution in 
the large for nonlinear hyperbolic systems of conservation 
laws, Communications on Pure and Applied Mathematics, 
XVIII (1965), 697–715.

January 1993: To Peter D. Lax for his numerous and  
fundamental contributions to the theory and applications 
of linear and nonlinear partial differential equations and 
functional analysis, for his leadership in the development 
of computational and applied mathematics, and for his  
extraordinary impact as a teacher.

August 1993 – Mathematical Exposition: To Walter 
Rudin for his books Principles of Mathematical Analysis,  
McGraw–Hill, 1953, 1964, and 1976; and Real and Complex 
Analysis, McGraw–Hill, 1966, 1974, and 1976.

August 1993 – Seminal Contribution to Research: 
To George Daniel Mostow for his paper Strong rigidity of  
locally symmetric spaces, Annals of Mathematics Studies, 
number 78, Princeton University Press, 1973.

August 1993 – Lifetime Achievement: To Eugene B. 
Dynkin for his foundational contributions to Lie algebras 
and probability theory over a long period and his produc-
tion of outstanding research students in both Russia and 
the United States, countries to whose mathematical life he 
has contributed so richly.

August 1994 – Mathematical Exposition: To Ingrid 
Daubechies for her book Ten Lectures on Wavelets, CBMS, 
61, SIAM, 1992.

August 1994 – Seminal Contribution to Research: To 
Louis de Branges for his proof of the Bieberbach Conjecture.

August 1994 – Lifetime Achievement: To Louis Niren-
berg for his numerous basic contributions to linear and 
nonlinear partial differential equations and their applica-
tion to complex analysis and differential geometry.

August 1995 – Mathematical Exposition: To Jean-Pierre 
Serre for his 1970 book Cours d’Arithmétique, with its  
English translation, published in 1973 by Springer–Verlag, 
A Course in Arithmetic.

August 1995 – Seminal Contribution to Research: 
To Edward Nelson for the following two papers in math-
ematical physics, characterized by leaders of the field as ex-
tremely innovative: A quartic interaction in two dimensions in  
Mathematical Theory of Elementary Particles, MIT Press, 
1966, 69–73; and Construction of quantum fields from 
Markoff fields in Journal of Functional Analysis 12 (1973),  
97–112. In these papers he showed for the first  
time how to use the powerful tools of probability theory to 
attack the hard analytic questions of constructive quantum 

field theory, controlling renormalizations with  estimates in 
the first paper, and in the second turning Euclidean quantum 
field theory into a subset of the theory of stochastic processes.

August 1995 – Lifetime Achievement: To John T. Tate 
for scientific accomplishments spanning four and a half 
decades. He has been deeply influential in many of the  
important developments in algebra, algebraic geometry, 
and number theory during this time.

August 1996 – Mathematical Exposition: To Bruce 
C. Berndt for the four volumes, Ramanujan’s Notebooks, 
Parts I, II, III, and IV (Springer, 1985, 1989, 1991, and 1994).

August 1996 – Mathematical Exposition: To William  
Fulton for his book Intersection Theory, Springer–Verlag, 
Ergebnisse series, 1984.

August 1996 – Seminal Contribution to Research: To 
Daniel Stroock and S. R. S. Varadhan for their four papers: 
Diffusion processes with continuous coefficients I and II, 
Comm. Pure Appl. Math. 22 (1969), 345–400, 479– 530; On 
the support of diffusion processes with applications to the 
strong maximum principle, Sixth Berkeley Sympos. Math. 
Statist. Probab., vol. III, 1970, 333–360; Diffusion processes 
with boundary conditions, Comm. Pure Appl. Math. 34 
(1971), 147–225; Multidimensional diffusion processes, 
Springer–Verlag, 1979.

August 1996 – Lifetime Achievement: To Goro Shimura 
for his important and extensive work on arithmetical ge-
ometry and automorphic forms; concepts introduced by 
him were often seminal and fertile ground for new devel-
opments, as witnessed by the many notations in number 
theory that carry his name and that have long been familiar 
to workers in the field.

January 1997 – Mathematical Exposition: To Anthony 
W. Knapp for his book Representation Theory of Semis-
imple Groups (An overview based on examples), Princeton 
University Press, 1986, a beautifully written book which starts  
from scratch but takes the reader far into a highly developed 
subject.

January 1997 – Seminal Contribution to Research: To 
Mikhael Gromov for his paper Pseudo-holomorphic curves  
in symplectic manifolds, Inventiones Math. 82 (1985),  
307–347, which revolutionized the subject of symplectic 
geometry and topology and is central to much current re-
search activity, including quantum cohomology and mirror 
symmetry.

January 1997 – Lifetime Achievement: To Ralph S. 
Phillips for being one of the outstanding analysts of our 
time. His early work was in functional analysis: his beau-
tiful theorem on the relation between the spectrum of a 
semigroup and its infinitesimal generator is striking as 
well as very useful in the study of PDEs. His extension 
theory for dissipative linear operators predated the inter-
polation approach to operator theory and robust control. 
He made major contributions to acoustical scattering 
theory in his joint work with Peter Lax, proving remarkable 
results on local energy decay and the connections between 
poles of the scattering matrix and the analytic properties 
of the resolvent. He later extended this work to a spectral 
theory for the automorphic Laplace operator, relying on 
the Radon transform on horospheres to avoid Eisenstein 
series. In the last fifteen years, Ralph Phillips has done bril-
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liant work, in collaboration with others, on spectral theory 
for the Laplacian on symmetric spaces, on the existence 
and stability of cusp forms for general non-compact quo-
tients of the hyperbolic plane, on the explicit construction 
of sparse optimal expander graphs, and on the structure 
of families of isospectral sets in two dimensions (the col-
lection of drums that sound the same).

January 1998 – Lifetime Achievement: To Nathan 
Jacobson for his many contributions to research, teach-
ing, exposition, and the mathematical profession. Few 
mathematicians have been as productive over such a long 
career or have had as much influence on the profession as 
has Professor Jacobson.

January 1998 – Seminal Contribution to Research: To 
Herbert Wilf and Doron Zeilberger for their joint paper 
Rational functions certify combinatorial identities, Journal 
of the American Mathematical Society 3 (1990), 147–158. 

January 1998 – Mathematical Exposition: To Joseph 
Silverman for his books The Arithmetic of Elliptic Curves, 
Graduate Texts in Mathematics, volume106, Springer–
Verlag, New York and Berlin, 1986; and Advanced Topics 
in the Arithmetic of Elliptic Curves, Graduate Texts in 
Mathematics, volume 151, Springer–Verlag, New York, 
1994.

January 1999 – Lifetime Achievement: To Richard V. 
Kadison. For almost half a century, Professor Kadison has 
been one of the world leaders in the subject of operator 
algebras, and the tremendous flourishing of this subject 
in the last thirty years is largely due to his efforts.

January 1999 – Seminal Contribution to Research: 
To Michael G. Crandall for two seminal papers: Viscosity  
solutions of Hamilton-Jacobi equations (joint with P.-L. 
Lions), Trans. Amer. Math. Soc. 277 (1983), 1–42; and  
Generation of semi-groups of nonlinear transformations 
on general Banach spaces (joint with T. M. Liggett), Amer. 
J. Math. 93 (1971), 265–298.

January 1999 – Seminal Contribution to Research: 
To John F. Nash for his remarkable paper The embedding 
problem for Riemannian manifolds, Ann. of Math. (2) 63 
(1956), 20–63.

January 1999 – Mathematical Exposition: To Serge 
Lang for his many books. Among Lang’s most famous 
texts are Algebra, Addison–Wesley, Reading, MA, 1965; 
second edition, 1984; third edition, 1993; and Algebraic 
Number Theory, Addison–Wesley, Reading, MA, 1970; 
second edition, Graduate Texts in Mathematics, volume 
110, Springer–Verlag, New York, 1994.

January 2000 – Lifetime Achievement: To Isadore 
M. Singer. Singer’s series of five papers with Michael F. 
Atiyah on the Index Theorem for elliptic operators (which 
appeared in 1968–71) and his three papers with Atiyah 
and V. K. Patodi on the Index Theorem for manifolds with 
boundary (which appeared in 1975–76) are among the 
great classics of global analysis.

January 2000 – Seminal Contribution to Research: To 
Barry Mazur for his paper Modular curves and the Eisen-
stein ideal in Publications Mathematiques de l’Institut des 
Hautes Études Scientifiques, 47 (1978), 33–186.

January 2000   – Mathematical Exposition: To John H. 
Conway in recognition of his many expository contribu-

tions in automata, the theory of games, lattices, coding 
theory, group theory, and quadratic forms.

January 2001 – Lifetime Achievement: To Harry Kes-
ten for his many and deep contributions to probability 
theory and its applications.

January 2001 – Seminal Contribution to Research: To 
Leslie F. Greengard and Vladimir Rokhlin for the paper  
A fast algorithm for particle simulations, J. Comput. Phys. 
73, no. 2 (1987), 325–348.

January 2001 – Mathematical Exposition: To Richard P. 
Stanley in recognition of the completion of his two-volume 
work Enumerative Combinatorics.

January 2002 – Lifetime Achievement: To Michael 
Artin for helping to weave the fabric of modern algebraic 
geometry and to Elias Stein for making fundamental con-
tributions to different branches of analysis.

January 2002 – Seminal Contribution to Research: 
To Mark Goresky and Robert MacPherson for the papers 
Intersection homology theory, Topology 19 (1980), no. 2,  
135–162 (IH1); and Intersection homology. II, Invent. Math. 
72 (1983), no. 1, 77–129 (IH2).

January 2002 – Mathematical Exposition: To Yitzhak 
Katznelson for his book on harmonic analysis.

January 2003 – Lifetime Achievement: To Ron Graham 
for being one of the principal architects of the rapid devel-
opment worldwide of discrete mathematics in recent years 
and to Victor Guillemin for playing a critical role in the  
development of a number of important areas in analysis  
and geometry.

January 2003 – Seminal Contribution to Research: To 
Ronald Jensen for his paper The fine structure of the con-
structible hierarchy, Annals of Mathematical Logic 4 (1972), 
229–308; and to Michael Morley for his paper Categoricity 
in power, Transactions of the AMS 114 (1965), 514–538.

January 2003 – Mathematical Exposition: To John B. 
Garnett for his book Bounded Analytic Functions, Pure 
and Applied Mathematics, volume 96, Academic Press, 
Inc. [Harcourt Brace Jovanovich, Publishers], New York 
and London, 1981.

January 2004 – Lifetime Achievement: To Cathleen 
Synge Morawetz for greatly influencing mathematics in the 
broad sense throughout her long and distinguished career.

January 2004 – Seminal Contribution to Research: To 
Lawrence C. Evans and Nicolai V. Krylov for the “Evans-
Krylov theorem”, as first established in the papers: Law-
rence C. Evans, Classical solutions of fully nonlinear convex, 
second order elliptic equations, Communications in Pure and  
Applied Mathematics 35 (1982), no. 3, 333–363; and  
N. V. Krylov, Boundedly inhomogeneous elliptic and para-
bolic equations, Izvestiya Akad. Nauk SSSR, Ser. Mat. 46 
(1982), no. 3, 487–523; translated in Mathematics of the 
USSR, Izvestiya 20 (1983), no. 3, 459–492.

January 2004 – Mathematical Exposition: To John W. 
Milnor in recognition of a lifetime of expository contribu-
tions ranging across a wide spectrum of disciplines, in-
cluding topology, symmetric bilinear forms, characteristic 
classes, Morse theory, game theory, algebraic K-theory, 
iterated rational maps,…and the list goes on.

January 2005 – Lifetime Achievement: To Israel M. 
Gelfand for profoundly influencing many fields of research 
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through his own work and through his interactions with 
other mathematicians and students.

January 2005 – Seminal Contribution to Research: To 
Robert P. Langlands for his paper Problems in the theory of 
automorphic forms, Springer Lecture Notes in Math., vol-
ume 170, 1970, 18–86. This is the paper that introduced 
what are now known as the Langlands conjectures.

January 2005 – Mathematical Exposition: To Branko 
Grünbaum for his book Convex Polytopes.

January 2006 – Lifetime Achievement: To Frederick 
W. Gehring for being a leading figure in the theory of qua-
siconformal mappings for over fifty years; and to Dennis 
P. Sullivan for his fundamental contributions to many 
branches of mathematics.

January 2006 – Seminal Contribution to Research:  To 
Clifford S. Gardner, John M. Greene, Martin D. Kruskal, and 
Robert M. Miura for their paper KortewegdeVries equation 
and generalizations. VI. Methods for exact solution, Comm. 
Pure Appl. Math. 27 (1974), 97–133.

January 2006 – Mathematical Exposition: To Lars V. 
Hörmander for his book, The Analysis of Linear Partial 
Differential Operators.

January 2007 – Lifetime Achievement: To Henry P. 
McKean for his rich and magnificent mathematical career 
and for his work in analysis, which has a strong orienta-
tion towards probability theory.

January 2007 – Seminal Contribution to Research:  
To Karen Uhlenbeck for her foundational contributions 
in analytic aspects of mathematical gauge theory. These 
results appeared in the two papers: Removable singulari-
ties in Yang-Mills fields, Communications in Mathematical 
Physics, 83 (1982), 11–29 and Connections with L:P bounds 
on curvature, Communications in Mathematical Physics, 
83 (1982), 31–42.

January 2007 – Mathematical Exposition: To David 
Mumford for his beautiful expository accounts of a host 
of aspects of algebraic geometry, including The Red Book 
of Varieties and Schemes (Springer, 1988).

January 2008 – Lifetime Achievement: To George 
Lusztig for entirely reshaping representation theory, and, 
in the process, changing much of mathematics.

January 2008 – Seminal Contribution to Research:  
To Endre Szemerédi for his paper On sets of integers 
containing no k elements in arithmetic progression, Acta 
Arithmetica XXVII (1975), 199–245.

January 2008 – Mathematical Exposition: To Neil 
Trudinger for his book Elliptic Partial Differential Equa-
tions of Second Order, written with the late David Gilbarg.

January 2009 – Lifetime Achievement: To Luis Caf-
farelli, one of the world’s greatest mathematicians study-
ing nonlinear partial differential equations (PDE).

January 2009 – Seminal Contribution to Research:  
To Richard Hamilton for his paper Three-manifolds with 
positive Ricci curvature, J. Differential Geom. 17 (1982), 
255–306.

January 2009 – Mathematical Exposition: To I. G. 
MacDonald for his book Symmetric Functions and Hall 
Polynomials (second edition, Clarendon Press, Oxford 
University Press, 1995).

January 2010 – Lifetime Achievement: To William 
Fulton for playing a pivotal role in shaping the direction 
of algebraic geometry, forging and strengthening ties 
between algebraic geometry and adjacent fields, and 
teaching and mentoring several generations of younger 
mathematicians.

January 2010 – Seminal Contribution to Research:  To 
Robert L. Griess Jr. for his construction of the “Monster” 
sporadic finite simple group, which he first announced 
in “A construction of F1 as automorphisms of a 196,883- 
dimensional algebra” (Proc. Nat. Acad. Sci. U.S.A. 78 (1981), 
no. 2, part 1, 686–691) with details published in “The 
friendly giant” (Invent. Math. 69 (1982), no. 1, 1–102).

January 2010 – Mathematical Exposition: To David 
Eisenbud for his book, Commutative Algebra: With a View 
Toward Algebraic Geometry (Graduate Texts in Mathemat-
ics, 150, Springer–Verlag, New York, 1995. xvi+785).

January 2011 – Lifetime Achievement: To John W. 
Milnor for standing out from the list of great mathemati-
cians in terms of his overall achievements and his influ-
ence on mathematics in general, both through his work 
and through his excellent books.

January 2011 – Seminal Contribution to Research:  
To Ingrid Daubechies for her paper, “Orthonormal bases 
of compactly supported wavelets” (Communications on 
Pure and Applied Mathematics 41 (1988), no. 7, 909–996).

January 2011 – Mathematical Exposition: To Henryk 
Iwaniec for his long record of excellent exposition, both 
in books and in classroom notes.

January 2012 – Lifetime Achievement: To Ivo M. 
Babuška for his many pioneering advances in the numeri-
cal solution of partial differential equations over the last 
half century.

January 2012 – Seminal Contribution to Research:  To 
William Thurston for his contributions to low-dimensional 
topology, and in particular for a series of highly original 
papers, starting with “Hyperbolic structures on 3-mani-
folds. I. Deformation of acylindrical manifolds” Ann. of 
Math. (2) 124 (1986), no. 2, 203–246, that revolutionized 
3-manifold theory. 

January 2012 – Mathematical Exposition: To Michael 
Aschbacher, Richard Lyons, Steve Smith, and Ronald 
Solomon for their work, The Classification of Finite Simple 
Groups: Groups of Characteristic 2 Type, Mathematical 
Surveys and Monographs, 172, American Mathematical 
Society, Providence, RI, 2011.

January 2013 – Lifetime Achievement: To Yakov Sinai 
for his pivotal role in shaping the theory of dynamical 
systems and for his groundbreaking contributions to 
ergodic theory, probability theory, statistical mechanics, 
and mathematical physics.

January 2013 – Seminal Contribution to Research:  
To John Guckenheimer and Philip Holmes in recognition 
of their book, Nonlinear Oscillations, Dynamical Systems, 
and Bifurcations of Vector Fields (Applied Mathematical 
Sciences, 42, Springer–Verlag, New York, 1983; reprinted 
with revisions and corrections, 1990).

January 2013 – Mathematical Exposition: Saharon 
Shelah for his book, Classification Theory and the Number 
of Nonisomorphic Models (Studies in Logic and the Founda-
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tions of Mathematics, 92, North-Holland Publishing Co., 
Amsterdam–New York, 1978; 2nd edition, 1990).

January 2014 – Lifetime Achievement: To Philip A. 
Griffiths for his contributions to our fundamental knowl-
edge in mathematics, particularly algebraic geometry, 
differential geometry, and differential equations. 

January 2014 – Seminal Contribution to Research: 
To Luis Caffarelli, Robert Kohn, and Louis Nirenberg for 
their paper, “Partial regularity of suitable weak solutions 
of the Navier–Stokes equations.” Communications Pure 
and Applied Math, 35 no 6, 771–831 (1982). 

January 2014 – Mathematical Exposition: To Yuri 
Burago, Dmitri Burago, and Sergei Ivanov for their book 
A Course in Metric Geometry, in recognition of excellence 
in exposition and promotion of fruitful ideas in geometry.

January 2015 – Lifetime Achievement: To Victor Kac 
for his groundbreaking contributions to Lie Theory and 
its applications to Mathematics and Mathematical Physics. 

January 2015 – Seminal Contribution to Research: To 
Rostislav Grigorchuk for his influential paper “Degrees 
of growth of finitely generated groups and the theory of 
invariant means,” which appeared in Russian in 1984 in 
Izvestiya Akademii Nauk. Seriya Matematicheskaya and 
in English translation a year later. The paper stands as a 
landmark in the development of the now-burgeoning area 
of geometric group theory. 

January 2015 – Mathematical Exposition: To Robert 
Lazarsfeld for his books Positivity in Algebraic Geometry 
I and II, published in 2004. These books were instant clas-
sics that have profoundly influenced and shaped research 
in algebraic geometry over the past decade. 

Next prize awarded: January 2016.

The Oswald Veblen Prize in Geometry
 This prize was established in 1961 in memory of Profes-
sor Oswald Veblen through a fund contributed by former 
students and colleagues. The fund was later doubled by 
the widow of Professor Veblen. It is awarded in recogni-
tion of a notable research memoir in geometry or topology 
published in the preceding six years. To be considered, 
either the nominee should be a member of the Society or 
the memoir should have been published in a recognized 
North American journal.  Currently, the US$5,000 prize is 
awarded every three years.
    First-year prize, 1964: To C. D. Papakyriakopoulos for 
his papers On solid tori, Annals of Mathematics, Series 2, 
66 (1957), 1–26; and On Dehn’s lemma and the asphericity 
of knots, Proceedings of the National Academy of Sciences 
43 (1957), 169–172.

Second-year prize, 1964: To Raoul Bott for his papers 
The space of loops on a Lie group, Michigan Mathematical 
Journal 5 (1958), 35–61; and The stable homotopy of the 
classical groups, Annals of Mathematics, Series 2, 70 
(1959), 313–337.

Third-year prize, 1966: To Steven Smale for his contri-
butions to various aspects of differential topology.

Fourth-year prize, 1966: To Morton Brown and Barry 
Mazur for their work on the generalized Schoenflies 
theorem.

Fifth-year prize, 1971: To Robion C. Kirby for his paper 
Stable homeomorphisms and the annulus conjecture, An-
nals of Mathematics, Series 2, 89 (1969), 575–582.

Sixth-year prize, 1971: To Dennis P. Sullivan for his 
work on the Hauptvermutung summarized in the paper 
On the Hauptvermutung for manifolds, Bulletin of the 
American Mathematical Society 73 (1967), 598–600.

Seventh-year prize, 1976: To William P. Thurston for 
his work on foliations.

Eighth-year prize, 1976: To James Simons for his work 
on minimal varieties and characteristic forms.

Ninth-year prize, 1981: To Mikhael Gromov for his work  
relating topological and geometric properties of Rieman-
nian manifolds.

Tenth-year prize, 1981: To Shing-Tung Yau for his 
work in nonlinear partial differential equations, his con-
tributions to the topology of differentiable manifolds, and 
for his work on the complex Monge–Ampère equation on 
compact complex manifolds.

Eleventh-year prize, 1986: To Michael H. Freedman 
for his work in differential geometry and, in particular, 
the solution of the four-dimensional Poincaré conjecture.

Twelfth-year prize, 1991: To Andrew J. Casson for 
his work on the topology of low-dimensional manifolds 
and to Clifford H. Taubes for his foundational work in 
Yang–Mills theory.

Thirteenth-year prize, 1996: To Richard Hamilton for 
his continuing study of the Ricci flow and related parabolic 
equations for a Riemannian metric, and to Gang Tian for 
his contributions to geometric analysis.

Fourteenth-year prizes 2001: To Jeff Cheeger for his 
work in differential geometry, to Yakov Eliashberg for his 
work in symplectic and contact topology, and to Michael J. 
Hopkins for his work in homotopy theory.

Fifteenth-year prize, 2004: To David Gabai in recogni-
tion of his work in geometric topology, in particular, the 
topology of 3-dimensional manifolds.

Sixteenth-year prizes, 2007: To Peter Kronheimer and 
Tomasz Mrowka for their joint contributions to both three- 
and four-dimensional topology through the development 
of deep analytical techniques and applications; and to Peter 
Ozsváth and Zoltán Szabó for their contributions to 3- and 
4-dimensional topology through their Heegaard Floer homol-
ogy theory.

Seventeenth-year prizes, 2010: To Tobias H. Colding and 
William P. Minicozzi II for their profound work on minimal 
surfaces; and to Paul Seidel for his fundamental contribu-
tions to symplectic geometry.

Eighteenth-year prizes, 2013: To Ian Agol, for his many 
fundamental contributions to hyperbolic geometry, 3-mani-
fold topology, and geometric group theory and to Daniel 
Wise, for his deep work establishing subgroup separability 
(LERF) for a wide class of groups and for introducing and 
developing with Frédéric Haglund the theory of special cube 
complexes which are of fundamental importance for the 
topology of three-dimensional manifolds.

Next prize awarded: January 2016.
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The Albert Leon Whiteman Memorial Prize
This prize was established in 1998 using funds donated  
by Mrs. Sally Whiteman in memory of her husband, 
Albert Leon Whiteman, to recognize notable exposition and  
exceptional scholarship in the history of mathematics. 
Starting in 2009, the US$5,000 prize will be awarded every 
three years.

First prize, 2001: To Thomas Hawkins to recognize  
an outstanding historian of mathematics whose current  
research and numerous publications display the highest 
standards of mathematical and historical sophistication.

Second prize, 2005: To Harold M. Edwards to pay trib-
ute to his many publications over several decades that 
have fostered a greater understanding and appreciation 
of the history of mathematics, expecially the theory of 
algebraic numbers.

Third prize, 2009: To Jeremy John Gray for his many 
historical works, which have not only shed great light on 
the history of modern mathematics but also have given 
an example of the ways in which historical scholarship 
can contribute to the understanding of mathematics and 
its philosophy.

Fourth prize, 2012: To Joseph Warren Dauben for 
his contributions to the history of Western and Chinese 
mathematics, and for deepening and broadening the 
international mathematical community’s awareness and 
understanding of its history and culture.

Fifth prize, 2015: To Umberto Bottazzini for his many 
works in the history of mathematics, notably on the rise of 
modern mathematics in Italy and on analysis in the 19th 
and early 20th centuries. 

Next prize awarded: January 2018.

The Norbert Wiener Prize in Applied Mathematics
This prize was established in 1967 in honor of Professor 
Norbert Wiener and was endowed by a fund from the 
Department of Mathematics of the Massachusetts Institute 
of Technology. The prize is awarded for an outstanding  
contribution to “applied mathematics in the highest and 
broadest sense”. The prize award is made jointly by the 
American Mathematical Society and the Society for Industrial 
and Applied Mathematics. The recipient must be a member 
of one of these societies and a resident of the United States, 
Canada, or Mexico. Beginning in 2004, the US$5,000 prize 
will be awarded every three years.

First-year prize, 1970: To Richard E. Bellman for his 
pioneering work in the area of dynamic programming and 
for his related work on control, stability, and differential-
delay equations.

Second-year prize, 1975: To Peter D. Lax for his broad  
contributions to applied mathematics, in particular, for 
his work on numerical and theoretical aspects of partial  
differential equations and on scattering theory.

Third-year prize, 1980: To Tosio Kato for his distin-
guished work in the perturbation theory of quantum 
mechanics.

Fourth-year prize, 1980: To Gerald B. Whitham for 
his broad contributions to the understanding of fluid 
dynamical phenomena and his innovative contributions 

to the methodology through which that understanding 
can be constructed.

Fifth-year prize, 1985: To Clifford S. Gardner for his con-
tributions to applied mathematics in the areas of supersonic 
aerodynamics, plasma physics and hydromagnetics, and  
especially for his contributions to the truly remarkable  
development of inverse scattering theory for the solution 
of nonlinear partial differential equations.

Sixth-year prizes, 1990: To Michael Aizenman for his 
outstanding contribution of original and nonperturbative 
mathematical methods in statistical mechanics, by means 
of which he was able to solve several long open important 
problems concerning critical phenomena, phase transi-
tions, and quantum field theory; and to Jerrold E. Marsden 
for his outstanding contributions to the study of differential 
equations in mechanics: he proved the existence of chaos 
in specific classical differential equations; his work on the 
momentum map, from abstract foundations to detailed  
applications, has had great impact.

Seventh-year prizes, 1995: To Hermann Flaschka for 
deep and original contributions to our understanding 
of completely integrable systems, and to Ciprian Foias 
for basic contributions to operator theory, analysis, and 
dynamics and their applications.

Eighth-year prizes, 2000: To Alexandre J. Chorin in 
recognition of his seminal work in computational fluid 
dynamics, statistical mechanics, and turbulence; and to 
Arthur T. Winfree in recognition of his profound impact 
on the field of biological rhythms, otherwise known as 
coupled nonlinear oscillators.

Ninth-year prize, 2004: To James A. Sethian for his 
seminal work on the computer representation of the mo-
tion of curves, surfaces, interfaces, and wave fronts, and 
for his brilliant applications of mathematical and com-
putational ideas to problems in science and engineering.

Tenth-year prizes, 2007: To Craig Tracy and Harold 
Widom for their deep and original work on Random Ma-
trix Theory, a subject which has remarkable applications 
across the scientific spectrum, from the scattering of 
neutrons off large nuclei to the behavior of the zeros of 
the Riemann zeta-function.

Eleventh-year prize, 2010: To David L. Donoho for in-
troducing novel fundamental and powerful mathematical 
tools in signal processing and image analysis.

Twelfth-year prize, 2013: To Andrew Majda for his 
ground-breaking work in theoretical fluid mechanics and 
its application to problems in atmospheric science and 
oceanography.

Next prize awarded: January 2016.

Awards

AMS Centennial Fellowships
A Research Fellowship Fund was established by the AMS in 
1973 to provide one-year fellowships for research in math-
ematics. In 1988 the Fellowship was renamed to honor the 
AMS Centennial. The number of fellowships granted each 
year depends on the contributions received; the Society 
supplements contributions as needed. The primary selec-
tion criterion for the Centennial Fellowship is the excel-
lence of the candidate’s research. A recipient of the fellow-
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ship 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. 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. The amount 
of the fellowship varies each year. 
To make a contribution to the Centennial Fellowship Fund, 
see www.ams.org/about-us/support-ams/giving-op/
centennial-fellowship-fund. 
To apply for a Centennial Fellowship, see www.ams.org/
programs/ams-fellowships/centennial-fellow/
emp-centflyer.

First fellowship awards, 1974–1975: Fred G. Abramson, 
James Li-Ming Wang.

Second fellowship awards, 1975–1976: Terence J. 
Gaffney, Paul Nèvai, George M. Reed.

Third fellowship awards, 1976–1977: Fredric D. Ancel, 
Joseph A. Sgro.

Fourth fellowship awards, 1977–1978: Steven Kalikow, 
Charles Patton, Duong-Hong Phong, David Vogan.

Fifth fellowship awards, 1978–1979: Alan Dankner, 
David Harbater, Howard Hiller, Steven P. Kerckhoff, Robert 
C. McOwen.

Sixth fellowship awards, 1979–1980: Scott W. Brown, 
Jeffrey E. Hoffstein, Jeffry N. Kahn, James E. McClure, Rick 
L. Smith, Mark Steinberger.

Seventh fellowship awards, 1980–1981: Robert K. 
Lazarsfeld, Thomas H. Parker, Robert Sachs.

Eighth fellowship awards, 1981–1982: Lawrence Man-
Hou Ein, Mark Williams.

Ninth fellowship award, 1982–1983: Nicholas J. Kuhn.
Tenth fellowship award, 1983–1984: Russell David 

Lyons.
Eleventh fellowship award, 1984–1985: Richard Timo-

thy Durrett.
Twelfth fellowship award, 1985–1986: R. Michael 

Beals.
Thirteenth fellowship award, 1986–1987: Dinakar 

Ramakrishnan.
Fourteenth fellowship awards, 1987–1988: Richard 

Hain, Bill Jacob.
Fifteenth   fellowship    awards, 1988–1989:   Steven   R.  B ell,   Don     M.  

Blasius, David Gabai.
Sixteenth fellowship awards, 1989–1990: Isaac Y. 

Efrat, John M. Lee, Ralf J. Spatzier.
Seventeenth fellowship awards, 1990–1991: Michael 

Anderson, Carolyn Gordon, Steven Mitchell.
Eighteenth fellowship awards, 1991–1992: Daniel 

Bump, Kari Vilonen.
Nineteenth fellowship awards, 1992–1993: Krzysztof 

Burdzy, William Menasco, David Morrison.
Twentieth fellowship awards, 1993–1994: Jacques 

Hurtubise, Andre Scedrov, David Webb.
Twenty-first fellowship awards, 1994–1995: Patricia 

E. Bauman, David E. Marker.
Twenty-second fellowship awards, 1995–1996: Rafael 

de la Llave, William Gordon McCallum, Kent Edward Orr.
Twenty-third fellowship awards, 1996–1997: Yi Hu, 

Robert McCann, Alexander Voronov, Jiaping Wang.

Twenty-fourth fellowship awards, 1997–1998: Ovidiu 
Costin, Fred Diamond, Gang Liu, Zhongwei Shen, Stephanie 
Frank Singer.

Twenty-fifth   fellowship   awards, 1998–1999:   Mark   Andrea   A.  
de Cataldo, Stavros Garoufalidis, Sándor Kovács, Yanguang Li.

Twenty-sixth fellowship awards, 1999–2000: Charles 
W. Rezk, Bin Wang, Changyou Wang, Tonghai Yang.

Twenty-seventh fellowship awards, 2000–2001: Siqi 
Fu, Christopher Herald, Wei-Dong Ruan, Vasily Strela.

Twenty-eighth fellowship awards, 2001–2002: Ivan 
Dimitrov, Ravi Vakil, Jiahong Wu, Meijun Zhu.

Twenty-ninth fellowship awards, 2002–2003: Albert 
C. Fannjiang, Wee Teck Gan, Ravi Kumar Ramakrishna.

Thirtieth fellowship awards, 2003–2004: Henry H. 
Kim, John E. Meier.

Thirty-first fellowship awards, 2004–2005: Jinho 
Baik, Nitu Kitchloo.

Thirty-second fellowship awards, 2005–2006: Yuan-
Pin Lee, Mihnea Popa.

Thirty-third fellowship awards, 2006–2007: Christo-
pher Hacon, Bryna Kra.

Thirty-fourth fellowship award, 2007–2008: Martin 
Kassabov.

Thirty-fifth fellowship award, 2008–2009: Christopher 
Hoffman.

Thirty-sixth fellowship award, 2009–2010: Antonio 
Montalban.

Thirty-seventh fellowship award, 2010–2011: Joel 
Bellaiche.

Thirty-eighth fellowship award, 2011–2012: Andrew 
S. Toms.

Thirty-ninth fellowship award, 2012–2013: Karin 
Melnick.

Fortieth fellowship award, 2013–2014: Xinwen Zhu.
Forty-first fellowship award, 2014–2015: was declined 

by the selected fellowship awardee.
Forty-second fellowship awards, 2015–2016: Christian 

Schnell and Kyungyong Lee.

Next fellowship awarded (for 2016–2017 academic 
year): June 2016.

JPBM Communications Award 
This award was established by the Joint Policy Board for 
Mathematics (JPBM) in 1988 to reward and encourage com-
municators who, on a sustained basis, bring mathematical 
ideas and information to non-mathematical audiences.  
Both mathematicians and non-mathematicians are eli-
gible. Currently, the US$1,000 award is made annually. 
JPBM is a collaborative effort of the American Mathemati-
cal Society, the Mathematical Association of America, the  
Society for Industrial and Applied Mathematics, and the 
American Statistical Association.

First-year award, 1988: To James Gleick for sustained 
and outstanding contributions in communicating math-
ematics to the general public.

Second-year award, 1990: To Hugh Whitemore for con-
tributions to communicating mathematics to the public in 
his play Breaking the Code, which chronicles the brilliant 
but troubled life of British mathematician Alan Turing.

http://www.ams.org/about-us/support-ams/giving-op/centennial-fellowship-fund
http://www.ams.org/about-us/support-ams/giving-op/centennial-fellowship-fund
http://www.ams.org/programs/ams-felowships/centennial-fellow/emp-centflyer
http://www.ams.org/programs/ams-felowships/centennial-fellow/emp-centflyer
http://www.ams.org/programs/ams-felowships/centennial-fellow/emp-centflyer
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Third-year award, 1991: To Ivars Peterson for excep-
tional skill in communicating mathematics to the general 
public over the last decade.

Fourth-year award, 1993: To Joel Schneider for Square 
One TV.

Fifth-year award, 1994: To Martin Gardner, for authoring  
numerous books and articles about mathematics, in-
cluding his long-running Scientific American column  
“Mathematical Games”, and his books Fads and Fallacies 
in the Name of Science and Mathematical Carnival.

Sixth-year award, 1996: To Gina Kolata for consistently 
giving outstanding coverage to many of the most exciting 
breakthroughs in mathematics and computer science over 
the past twenty years.

Seventh-year award, 1997: To Philip J. Davis for being 
a prolific communicator of mathematics to the general 
public.

Eighth-year award, 1998: To Constance Reid for writing 
about mathematics with grace, knowledge, skill, and clarity.

Ninth-year awards, 1999: To Ian Stewart for commu-
nicating the excitement of science and mathematics to 
millions of people around the world for more than twenty 
years. Also a “Special Communications Award” to John 
Lynch and Simon Singh for their exceptional contributions 
to public understanding of mathematics through their 
documentary on Andrew Wiles and the Fermat Conjecture, 
entitled Fermat’s Last Theorem (shown on NOVA as “The 
Proof”).

Tenth-year award, 2000: To Sylvia Nasar for A Beautiful 
Mind, her biography of John Forbes Nash Jr.

Eleventh-year award, 2001: To Keith J. Devlin for his 
many contributions to public understanding of mathemat-
ics through great numbers of radio and television ap-
pearances; public talks; books; and articles in magazines, 
newsletters, newspapers, journals, and online.

Twelfth-year awards, 2002: To Helaman and Claire 
Ferguson for dazzling the mathematical community and 
a far wider public with exquisite sculptures embodying 
mathematical ideas, along with artful and accessible es-
says and lectures elucidating the mathematical concepts.

Thirteenth-year award, 2003: To Robert Osserman for 
being an erudite spokesman for mathematics, communi-
cating its charm and excitement to thousands of people 
from all walks of life.

2004: No award given.
Fourteenth-year award, 2005: To Barry Cipra for 

writing about mathematics of every kind—from the most 
abstract to the most applied—for nearly twenty years. His 
lucid explanations of complicated ideas at the frontiers 
of research have appeared in dozens of articles in news-
papers, magazines, and books.

Fifteenth-year award, 2006: To Roger Penrose for the 
discovery of Penrose tilings, which have captured the 
public’s imagination, and for an extraordinary series of 
books that brought the subject of consciousness to the 
public in mathematical terms.

Sixteenth-year award, 2007: To Steven H. Strogatz 
for making a consistent effort to reach out to a wider 
audience. He has made significant contact with the wider 
scientific community. The style of his book, Sync: The 

Emerging Science of Spontaneous Order (2003), and its 
sales indicate that it is intended for and has reached an 
even wider audience. The volume of this work is impres-
sive, but the quality and breadth are spectacular as well.

Seventeenth-year award, 2008: To Carl Bialik for 
increasing the public’s understanding of mathematical 
concepts.

Eighteenth-year award, 2009: To George Csicsery for 
communicating the beauty and fascination of mathematics 
and the passion of those who pursue it.

Nineteenth-year award, 2010:  To Marcus du Sautoy for 
complementing his love of mathematical discovery with a 
passion for communicating mathematics to a broad public.

Twentieth-year awards, 2011: To Nicolas Falacci and 
Cheryl Heuton for their positive portrayal of the power and 
fun of mathematics through their hit TV series, Numb3rs.

Twenty-first-year award, 2012:  To Dana Mackenzie 
for his remarkably broad and deep body of writing for 
experts and non-experts alike over the last fifteen years.

Twenty-second-year award, 2013: To John Allen Pau-
los because his books, columns, reviews, speeches, and 
editorials have for more than twenty-five years brought 
mathematically informed ideas, information, opinion, and 
humor to a broad nonspecialist audience.

Twenty-third-year award, 2014: To Danica McKellar 
because her books, blog, and public appearances have 
encouraged countless middle and high school students, 
especially girls, to be more interested in mathematics. 

Twenty-fourth-year award, 2015: To Nate Silver be- 
cause Through his articles for major media, his blog 
FiveThirtyEight.com, and his book The Signal and the 
Noise, he has provided a great public service by showing 
how sound quantitative methods can greatly increase 
understanding of significant societal issues. 

Next award: January 2016.

AMS Epsilon Awards for Young Scholars Programs
In 1999 the American Mathematical Society started the 
Epsilon Fund to help support existing summer programs 
for mathematically talented high school students. The 
name for the fund was chosen in remembrance of the late 
Paul Erdős, who was fond of calling children “epsilons”. At 
its meeting in November 2000, the AMS Board of Trustees 
approved the Society’s engagement in a sustained effort 
to raise an endowment for the Epsilon Fund. In addition, 
a Board-designated fund of US$500,000 was created as 
a start for the endowment. To begin the program, the 
AMS used money from its Program Development Fund to 
award Epsilon grants for activities during summers 2000,   
2001, 2002, and 2003. The Epsilon Fund now stands at a 
level where it can annually provide grants to support ten 
separate programs that touch approximately 600 talented 
and highly motivated mathematics students every year.  
To make a contribution to the Epsilon Fund, see www.ams.
org/about-us/support-ams/giving_op/epsilon.  
To apply for an Epsilon grant, see www.ams.org/pro-
grams/edu-support/epsilon/emp-epsilon.

First-year awards, 2000: To All Girls/All Math (Uni-
versity of Nebraska, Lincoln), Hampshire College Sum-
mer Studies in Mathematics, Mathcamp, PROMYS (Boston 
University), Ross Young Scholars Program (Ohio State 

http://FiveThirtyEight.com
http://www.ams.org/about-us/support-ams/giving_op/epsilon
http://www.ams.org/about-us/support-ams/giving_op/epsilon
http://www.ams.org/programs/edu-support/epsilon/emp-epsilon
http://www.ams.org/programs/edu-support/epsilon/emp-epsilon
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University), SWT Honors Summer Math Camp (Southwest 
Texas State University), and the University of Michigan 
Math Scholars.

Second-year awards, 2001: To All Girls/All Math 
(University of Nebraska), Mathcamp (Port Huron, Michi-
gan), Michigan Math & Science Scholars (University of 
Michigan, Ann Arbor), Mathematics Scholars Academy 
(Oklahoma State University), Hampshire College Summer 
Studies in Mathematics (Hampshire College), PROMYS 
(Boston University), Young Scholars Program (University of  
Chicago), and Ross Mathematics Program (The Ohio State 
University).

Third-year awards, 2002: To All Girls/All Math (Univer-
sity of Nebraska), Hampshire College Summer Studies in 
Mathematics (Amherst, Massachusetts), Mathcamp (Math-
ematics Foundation of America), Michigan Math and Science 
Scholars (University of Michigan, Ann Arbor), PROMYS (Bos-
ton University), Ross Mathematics Program (The Ohio State 
University), SWT Honors Summer Math Camp (Southwest 
Texas State University), and University of Chicago Young 
Scholars Program.

Fourth-year awards, 2003: To All Girls/All Math (Uni-
versity of Nebraska), Canada/USA Mathcamp (Mathematics 
Foundation of America), Hampshire College Summer Studies in  
Mathematics (Amherst, Massachusetts), PROMYS (Boston 
University), Ross Mathematics Program (The Ohio State Uni-
versity), Stanford University Mathematics Camp (Stanford 
University), SWT Honors Summer Math Camp (Southwest 
Texas State University), and University of Chicago Young 
Scholars Program.

Fifth-year awards, 2004: To Ross Mathematics Program 
(The Ohio State University), Texas State University Honors 
Summer Math Camp, PROMYS (Boston University), Canada/
USA Mathcamp (Mathematics Foundation of America), Hamp-
shire College Summer Studies in Mathematics (Amherst, 
Massachusetts), All Girls/All Math (University of Nebraska), 
University of Chicago Young Scholars Program, and MathPath 
(MathPath Foundation). 

Sixth-year awards, 2005: To All Girls/All Math Sum-
mer Camp for High School Girls (University of Nebraska, 
Lincoln), Canada/USA Mathcamp (Reed College, Portland, 
Oregon), Hampshire College Summer Studies in Mathemat-
ics (Hampshire College, Amherst, Massachusetts), Math-
Path, (Colorado College, Colorado Springs), Michigan Math 
and Science Scholars Program (University of Michigan, Ann 
Arbor), PROMYS (Boston University), Ross Mathematics 
Program (The Ohio State University), Texas State Honors 
Summer Math Camp (Texas State University, San Marcos), 
and University of Chicago Young Scholars Program.

Seventh-year awards, 2006: To All Girls/All Math 
Summer Camp for High School Girls (University of Ne-
braska, Lincoln), Canada/USA Mathcamp (University of 
Puget Sound, Tacoma, Washington), Hampshire College 
Summer Studies in Mathematics (Hampshire College, 
Amherst, Massachusetts), MathPath, (University of Cali-
fornia, Santa Cruz), Michigan Math and Science Scholars 
Program (University of Michigan, Ann Arbor), PROMYS 
(Boston University), Puerto Rico Opportunities for Tal-
ented Students in Mathematics (PROTaSM) (University of 
Puerto Rico, Mayaguez), Ross Mathematics Program (Ohio 
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State University, Columbus), Summer Explorations and 
Research Collaborations for High School Girls (SEARCH) 
(Mount Holyoke College, South Hadley, Massachusetts), 
Texas State Honors Summer Math Camp (Texas State 
University, San Marcos), Texas Tech University Summer 
Mathematics Academy (Texas Tech University, Lubbock), 
and University of Chicago Young Scholars Program (Uni-
versity of Chicago).

Eighth-year awards, 2007: To Hampshire College Sum-
mer Studies in Mathematics, Amherst, Massachusetts; 
Michigan Math and Science Scholars Summer Program, 
University of Michigan, Ann Arbor; PROMYS, Boston 
University; Ross Mathematics Program, Ohio State Uni-
versity, Columbus; Summer Explorations and Research 
Collaborations for High School Girls (SEARCH), Mount 
Holyoke College, South Hadley, Massachusetts; and Texas 
State University Honors Summer Math Camp, Texas State 
University, San Marcos.

Ninth-year awards, 2008: To All Girls/All Math, Uni-
versity of Nebraska, Lincoln; Hampshire College Summer 
Studies in Mathematics, Amherst, Massachusetts; Math-
Path, University of Vermont, Burlington; Michigan Math 
and Science Scholars Summer Program, University of 
Michigan, Ann Arbor; PROMYS, Boston University; PRO-
TaSM (Puerto Rico Opportunities for Talented Students in 
Mathematics), University of Puerto Rico, Mayaguez; Ross 
Mathematics Program, Ohio State University, Columbus; 
and Texas State University Honors Summer Math Camp, 
Texas State University, San Marcos.

Tenth-year awards, 2009: To Achievement in Math-
ematics Program (AMP), Lamar University; All Girls/All 
Math, University of Nebraska, Lincoln; Hampshire College 
Summer Studies in Mathematics (HCSSiM), Hampshire 
College; MathPath, Colorado College, Colorado Springs; 
Michigan Math and Science Scholars Summer Program, 
University of Michigan, Ann Arbor; PROMYS (Program in 
Mathematics for Young Scientists), Boston University; PRO-
TaSM (Puerto Rico Opportunities for Talented Students 
in Mathematics), University of Puerto Rico, Mayagüez 
Campus; Research Science Institute, Massachusetts In-
stitute of Technology; Ross Mathematics Program, Ohio 
State University, Columbus; Texas State University Honors 
Summer Math Camp, Texas State University, San Marcos. 

Eleventh-year awards, 2010: To All Girls/All Math, 
University of Nebraska, Lincoln; Lamar Achievement in 
Mathematics Program (LAMP), Lamar University; MathPath, 
Macalester College; PROMYS (Program in Mathematics for 
Young Scientists), Boston University; PROTaSM (Puerto 
Rico Opportunities for Talented Students in Mathematics), 
University of Puerto Rico, Mayagüez Campus; Research 
Science Institute, Massachusetts Institute of Technology; 
Stanford University Mathematics Camp (SUMaC), Stanford 
University;  Stony Brook Mathematics Camp, State Univer-
sity of New York at Stony Brook; Texas State Honors Sum-
mer Math Camp, Texas State University; Young Scholars 
Program, University of Chicago.

Twelfth-year awards, 2011: To All Girls/All Math, Uni-
versity of Nebraska, Lincoln; Canada/USA Mathcamp, Reed 
College, Portland, Oregon; Lamar Achievement in Math-
ematics Program (LAMP), Lamar University, Beaumont, 
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MathILy; MathPath; Mathworks Honors Summer Math 
Camp; Michigan Math and Science Scholars Summer 
Program; New York Math Cirlce High School Summer 
Program; PROMYS; PROTaSM (Puerto Rico Opportunities 
for Talented Students in Mathematics); Research Science 
Institute; Ross Mathematics Program; Stanford University 
Mathematics Camp (SUMaC; STEM for Scholars; Summer 
Institute for Mathematics at UW; Summer Mathematics 
Program for High School Students; Summer Program in 
Mathematical Problem Solving; TexPREP; Williams College 
Math Camp (WCMC); Young Scholars Program.

Next awards (for summer 2016): March 2016.

Award for an Exemplary Program or Achievement in a 
Mathematics Department
This award was established in 2004 to recognize a de-
partment which has distinguished itself by undertaking 
an unusual or particularly effective program of value to 
the mathematics community, internally or in relation to 
the rest of society. Examples might include a department 
that runs a notable minority outreach program, a depart-
ment that has instituted an unusually effective industrial 
mathematics internship program, a department that has 
promoted mathematics so successfully that a large frac-
tion of its university’s undergraduate population majors 
in mathematics, or a department that has made some 
form of innovation in its research support to faculty and/
or graduate students or which has created a special and 
innovative environment for some aspect of mathematics 
research. Departments of mathematical sciences in North 
America that offer at least a bachelor’s degree in mathematical  
sciences are eligible. The prize is awarded annually. For the first 
three awards (2006–2008), the prize amount was US$1,200. 
The prize was endowed by an anonymous donor in 2008, and, 
starting with the 2009 prize, the amount is US$5,000. 

Nomination process: A letter of nomination may be  
submitted by one or more individuals. Nomination of the 
writer’s own institution is permitted. The letter should 
describe the specific program(s) for which the department 
in being nominated as well as the achievements which 
make the program(s) an outstanding success and may 
include any ancillary documents which support the suc-
cess of the program(s). The letter should not exceed two 
pages, with supporting documentation not to exceed an 
additional three pages. Nominations should be submitted  
to the Office of the Secretary. Nominations received by  
September 15 will be considered for the award presented the  
following January.

First award, 2006: Harvey Mudd College.
Second award, 2007: University of California, Los 

Angeles (UCLA).
Third award, 2008: University of Iowa. See: www.ams.

org/notices/200805/tx080500599p.pdf. 
Fourth award, 2009: University of Nebraska—Lincoln. 

See: www.ams.org/notices/200905/rtx090500622p.pdf.
Fifth award, 2010: North Carolina State University.   

See: www.ams.org/notices/201005/rtx100500653p.pdf. 
Sixth award, 2011: University of Arizona. See: www.ams.

org/notices/201105/rtx110500718p.pdf.

Texas; MathPath, Colorado College, Colorado Springs; 
PROMYS, Boston University; PROTaSM (Puerto Rico Oppor-
tunities for Talented Students in Mathematics), University 
of Puerto Rico, Mayagüez Campus; Research Science Insti-
tute, Massachusetts Institute of Technology; Ross Math-
ematics Program, The Ohio State University; Texas State 
Honors Summer Math Camp, Texas State University, San 
Marcos; Young Scholars Program, University of Chicago.

 Thirteenth-year awards, 2012: To Canada/USA Math-
camp; Governor's Institutes of Vermont: Mathematical 
Sciences; Hampshire College Summer Studies in Mathemat-
ics (HCSSiM); Lamar Achievement in Mathematics Program 
(LAMP; MathPath; Mathworks Honors Summer Math Camp; 
PROMYS; PROTaSM (Puerto Rico Opportunities for Tal-
ented Students in Mathematics); Research Science In-
stitute; Ross Mathematics Program; Stanford University 
Mathematics Camp (SUMaC); Summer Program in Math-
ematical Problem Solving; Young Scholars Program

Fourteenth-year awards, 2013: To Girls/All Math, 
University of Nebraska; Camp Euclid, online; Canada/
USA Mathcamp, University of Puget Sound, Tacoma, 
WA; Hampshire College Summer Studies in Mathemat-
ics (HCSSiM), Hampshire College, Amherst, MA; LSU 
Mathcircle Summer Enrichment Program, Louisiana 
State University; MathPath, Macalester College, Saint 
Paul, MN; Mathworks Honors Summer Math Camp, 
Texas State University, San Marcos, TX; Michigan Math 
and Science Scholars Summer Program, University of 
Michigan, Ann Arbor; New York Math Circle High School 
Summer Program, NYU Courant Institute of Mathemati-
cal Sciences, New York; PROMYS, Boston University, MA; 
PROTaSM (Puerto Rico Opportunities for Talented Stu-
dents in Mathematics), University of Puerto Rico, May-
agüez; Research Science Institute, Massachusetts Institute 
of Technology, Cambridge, MA; Ross Mathematics Pro-
gram, The Ohio State University, Columbus, OH; Stanford 
University Mathematics Camp (SUMaC), Stanford Univer-
sity, CA; Summer Program in Mathematical Problem Solv-
ing, Bard College, NY; Young Scholars Program, University 
of Chicago, IL.

Fifteenth-year awards, 2014: To All Girls/All Math; 
Governor's Institutes of Vermont: Mathematical Sciences; 
MathILy; Camp Euclid; KSU Mathcircle Summer Enrich-
ment Program; MathPath; Mathworks Honors Summer 
Math Camp; Michigan Math and Science Scholars Sum-
mer Program; New York Math Cirlce High School Summer 
Program; PROMYS; PROTaSM (Puerto Rico Opportunities 
for Talented Students in Mathematics); Research Science 
Institute; Ross Mathematics Program; SMaRT (Summer 
Mathematics Research Training Camp); Stanford Univer-
sity Mathematics Camp (SUMaC); Summer Program for 
Applied Rationality and Cognition; Summer Program in 
Mathematical Problem Solving; UMTYMP Summer Program; 
We Do Math; Williams College Math Camp (WCMC); Young 
Scholars Program.

Sixteenth-year awards, 2015: To Camp Euclid; Canada/
USA Mathcamp; Governor's Institutes of Vermont: Math-
ematical Sciences; Hampshire College Summer Studies 
in Mathematics; Joaquin Bustoz Math-Science Honors 
Program; KSU Mathcircle Summer Enrichment Program; 

http://www.ams.org/notices/200905/rtx090500622p.pd
http://www.ams.org/notices/200805/tx080500599p.pdf
http://www.ams.org/notices/200805/tx080500599p.pdf
http://www.ams.org/notices/201005/rtx100500653p.pdf
http://www.ams.org/notices/201105/rtx110500718p.pdf
http://www.ams.org/notices/201105/rtx110500718p.pdf
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set includes glass beads, gold-filled beads, thread, and 
ear wires. 

Honorable Mention was awarded to Aaron Pfitzenmaier 
for “15 Irregular Hexahedra,” made of paper, 10.5" x 10.5" 
x 10". 

Next awards:  January 2016.

The Award for Mathematics Programs that Make a 
Difference
This award was established in 2005 in response to a recom-
mendation from the AMS’s Committee on the Profession 
that the AMS compile and publish a series of profiles of 
programs that:
1) aim to bring more persons from underrepresented 
minority backgrounds into some portion of the pipeline 
beginning at the undergraduate level and leading to ad-
vanced degrees in mathematics and professional success, 
or retain them once in the pipeline;
2) have achieved documentable success in doing so; and
are replicable models.

Preference will be given to programs with significant 
participation by underrepresented minorities. Two pro-
grams are highlighted annually.

First-year awards, 2006: To Summer Institute in Math-
ematics for Undergraduates (SIMU), Universidad de Puerto 
Rico, Humacao; and Graduate Program, Department of 
Mathematics, University of Iowa.

Second-year awards, 2007: To Enhancing Diversity 
in Graduate Education (EDGE), Bryn Mawr College and 
Spelman College; and Mathematical Theoretical Biology 
Institute (MTBI), Arizona State University.

Third-year awards, 2008: To Summer Undergraduate 
Mathematical Science Research Institute (SUMSRI), Miami 
University (Ohio) and Mathematics Summer Program in 
Research and Learning (Math SPIRAL), University of Mary-
land, College Park. See citations and descriptions of programs. 
See Notices of the AMS article.

Fourth-year awards, 2009: To Department of Math-
ematics at the University of Mississippi and the Depart-
ment of Statistics at North Carolina State University. See 
citations and description of programs.

Fifth-year awards, 2010: To Department of Computa-
tional and Applied Mathematics (CAAM) at Rice University 
and the Summer Program in Quantitative Sciences at the 
Harvard School of Public Health. See citations and descrip-
tions of programs. See Notices of the AMS article, May 2010, p. 650.

Sixth-year awards, 2011: To Department of Mathemat-
ics at North Carolina State University and the Center for 
Women in Mathematics and the Center’s Post-Baccalaure-
ate Program at Smith College. See citations and descriptions 
of programs. See Notices of the AMS article, May 2011, p. 713.

Seventh-year awards, 2012: To Mathematical Sciences 
Research Institute in Berkeley. See citations and descriptions 
of programs. See Notices of the AMS article, May 2012, p. 665.

Eighth-year awards, 2013: To The Nebraska Confer-
ence for Undergraduate Women in Mathematics. See cita-
tions and descriptions of programs. See Notices of the AMS article, 
May 2013, p. 606.

Ninth-year awards, 2014: To Carleton College Summer 
Math Program and Rice University Summer Institute of Sta-
tistics. See www.ams.org/notices/201405/rnoti-p532.pdf

Seventh award, 2012:  Department of Mathematics at 
Bryn Mawr College. See: www.ams.org/notices/201205/
rtx120500667p.pdf. 

Eighth award, 2013: Mathematics Department at the 
University of Texas at Arlington. See: www.ams.org/
notices/201305/rnoti-p608.pdf.

Ninth award, 2014: Williams College. See: www.ams.org/
notices/201405/rnoti-p518.pdf

Tenth award, 2015: Iowa State University. See: www.ams.
org/notices/201505/rnoti-p544.pdf

Next award: Spring 2016.

Mathematical Art Exhibition Award
This award “for aesthetically pleasing works that combine 
mathematics and art” was established in 2008 through 
an endowment provided by an anonymous donor who 
wishes to acknowledge those whose works demonstrate 
the beauty and elegance of mathematics expressed in a 
visual art form. The exhibition takes place every January 
at the Joint Mathematics Meetings. First (US$500), second 
(US$300), and third place (US$200) awards are made an-
nually. For further information about this award, email 
the AMS Public Awareness Office at paoffice@ams.org.

First-year awards, 2009: First place award to Goran 
Konjevod, for his origami work, “Wave (32), 2006”; second 
place award to Carlo Séquin, for his sculpture, “Figure-8 
Knot, 2007”; and third place award to Robert Fathauer, 
for ”Twice Iterated Knot No. 1, 2008”. 

Second-year awards, 2010: First place award to Robert 
Bosch for “Embrace”; second place award to Harry Benke 
for “The Vase”; and third place award to Richard Werner 
for “Meditations on f(x,y) = x2/2 + xy/2 - y4/8”.

Third-year awards, 2011: First place award to to Mar-
garet Kepner for “Magic Square 25 Study”; second place 
award to Carlo H. Séquin for “Torus Knot (5,3)”; and third 
place award to Anne Burns for “Circles on Orthogonal 
Circles”.

Fourth-year awards, 2012: First place award to Sylvie 
Donmoyer for “Still Life with Magic Square” ; second place 
award to Thomas Hull, Robert Lang, and Ray Schamp for 
“Pleated Multi-sliced Cone”; and third place award to Carlo 
H. Séquin for “Lawson's Minimum-Energy Klein Bottle”.

Fifth-year awards, 2013: Best photograph, painting, or 
print: Vladimir Bulatov for “Bended Circle Limit III”, best 
textile, sculpture, or other medium: Kevin Lee for “Inlaid 
Wooden Boxes of Makoto Nakamura’s Tessellations”, 
honorable mention: Susan Goldstine for “Tessellation 
Evolution”.

Sixth-year awards, 2014: “Enigmatic Plan of Inclusion 
I and II,” by Conan Chadbourne was awarded Best photo-
graph, painting, or print. 

“Three-Fold Development,” by Robert Fathauer was 
awarded Best textile, sculpture, or other medium. 

“Blue Torus,” by Faye E. Goldman received Honorable 
Mention. 

Seventh-year awards, 2015: Best photograph, paint-
ing, or print was awarded to Kerry Mitchell for “Penrose 
Pursuit 2,” a 16" high x 20" wide digital print onto an 
aluminum panel. 

Best textile, sculpture, or other medium was awarded 
to Susan Goldstine for “Map Coloring Jewelry Set”. The 

http://www.ams.org/notices/201405/rnoti-p532.pdf
http://www.ams.org/notices/201505/rnoti-p544.pdf
http://www.ams.org/notices/201505/rnoti-p544.pdf
http://www.ams.org/notices/201405/rnoti-p518.pdf
http://www.ams.org/notices/201405/rnoti-p518.pdf
http://www.ams.org/notices/201305/rnoti-p608.pdf
http://www.ams.org/notices/201305/rnoti-p608.pdf
http://www.ams.org/notices/201205/rtx120500667p.pdf
http://www.ams.org/notices/201205/rtx120500667p.pdf


Eleventh-year awards, 2000: To Jayce R. Getz, 
Aadel Ahmed Chaudhuri, Zachary Howard Cohn, Ching 
Tang Chen, Elaine Pei-San Gee, Siarhei Markouski, Ilya 
Malakhovsky, Vassily Vladimirovich Starodubtsev, Daniel 
Richard Green, Daniyar Z. Kamenov, Craig Allan Schroeder.

Twelfth-year awards, 2001: To Abdur Rasheed Sabar, 
Yuri Georgievich Kudryashov, Serge A. Tishchenko, Jason 
Wah Lone Chiu, Craig Allen Schroeder, Hasuk Francis Song, 
Daniel Wichs, Jennifer Shyamala Sayaka Balakrishnan, 
Christopher Ryan Bruner, Lindsey Jo Cable, Michael Harry 
Kaleta, Matthew Howard Stemm, Heon Joon Choe, Jesse 
Scott Trana.

Thirteenth-year awards, 2002: To Jacob Licht, Matthew 
Aaron Tesch, Andrew Michael Korth, Chun-Chen Yeh, 
Liang Chen, Ashum Karahanovich Kaibhanov, Amanda 
Bryce Shaw, Mary Augusta Brazelton, Nikita Rozenblyum, 
Jonathan Charles Zweig, Boris O. Figovsky, Ronli Phyllis 
Diakow.

Fourteenth-year awards, 2003: To Andrew Michael 
Leifer, Raymund Chun-Hung To, David Guillaume Pothier, 
Alexandr V. Medvedev, Ethan James Street, Hyeyoun Chung, 
Anatoly Preygel, Lester Wayne Mackey, Evgeniy E. Loharu, 
Sergey O. Ivanov, Robert Shea Bracco, Brian Todd Rice, 
Alexey V. Baran, Evgeny A. Amosov, Artem G. Viktorov, Jer-
emy Takashi Warshauer, Alan Craig Taylor, Hannah Chung.

Fifteenth-year awards, 2004: To Brett Alexander Har-
rison, Ilya Gurwich, Brian Todd Rice, Sam Jay Lewallen, 
Brianna Rachel Satinoff, Huan-Chun Yeh, Ning Zhang, 
Carolos Eduardo Arreche-Aguayo, Tair Assangali, Nurlan 
Bakitzhanov, Allison Paige Berke, Ginger Beardslee Howell, 
Nimish P. Ramanlal.

Sixteenth-year awards, 2005: To Scott Duke Kominers, 
Samuel Mohun Bhagwat, Matthew Ryan Tierney, Elad Oster, 
John Michael Sillcox, Carlos Manuel Fonseca, Manuel Luis 
Rivera, Niket Ranjan Pandey, Robert Thomas Cordwell, 
Paul Francis Jacobs, Valentina N. Dobrovolskaya, Vladimir 
N. Trubnikov, Oleg V. Mikhaylovsky, Mikhail A. Ptichkin.

Seventeenth-year awards, 2006: To Michael Anthony 
Viscardi, Daniel Abraham Litt, Brett Alexander Harrison, 
Anarghya A. Vardhana, Gleb A. Pogudin, Nicholas Michael 
Wage, Sohan Venkat, Meelap Vijay Shah, Manuel Luis Rivera-
Morales, Bakhytzhan Baizhanov.

Eighteenth-year awards, 2007: To Dmitry Vaintrob, 
Cheng-Tao Chung, Daniel K. Bezdek, Christopher Lopez, 
Hagai Helman, Albert C. Liu, Nikita M. Savushkin, Lado 
Meskhishvili, Almas U. Abdulla, Avi W. Levy, Ardit Kroni, 
Alexey S. Telishev.

Nineteenth-year awards, 2008: To Alexander Lee 
Churchill, Shravani Mikkilineni, David Alex Rosengarten, 
Eric Kerner Larson, Alex Hao Chen, Paul Myer Kominers, 
Matthew Michael Wage, Swara Satya Kopparty, Sana Raoof, 
Nurlan Taiganov, Artem A. Timoshenko, Sarah Lee Sellers.

Twentieth-year awards, 2009: To Joshua Vekhter, An-
drei Triffo, Yale Wang Fan, Almas Abdulla, Sarah Lee Sellers, 
Sohini Sengupta, Sameer Kirtikumar Deshpande, Jeffrey 
Chan, Alicia Zhang, Martin Augustine Camacho, Michael 
Christopher Yurko, Wenhan Cui, Matthew Henry Stoffregen, 
Nilesh Tripuraneni.

Twenty-first-year awards, 2010: To Yale Wang Fan, 
Joshua W. Pfeffer, Anirudha Balasubramanian, Kate A. 
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Tenth-year awards, 2015: To Center for Undergradu-
ate Research in Mathematics (CURM) at Brigham Young  
University; Pacific Coast Undergraduate Mathematics 
Conference (PCUMC). See www.ams.org/notices/201505/
rnoti-p560.pdf

Next awards: Spring 2016. For information about the 
nomination process, please see www.ams.org/programs/
diversity/emp-makeadiff

The Karl Menger Memorial Awards
Family members of the late Karl Menger were the major  
contributors to a fund established at Duke University. The 
majority of the income from this fund is to be used by the 
Society for annual awards at the International Science and 
Engineering Fair.

First-year awards, 1990: To Daniel K. Dugger, Joshua 
Erlich, Joshua B. Fischman, Min-Horng Chen, Matthew 
Baker, Michael L. Harrison, Virginia A. DiDomizio.

Second-year awards, 1991: To Monwhea Jeng, Hans 
Christian Gromoll, Jesse L. Tseng, Andrew Olstrom Dittmer,  
Matthew A. Neimark, Rageshree Ramachandran, Jeb E.  
Willenbring.

Third-year awards, 1992: To Mahesh Kalyana Mahan-
thappa, Harrison Kwei Tsai, Andrew Olstrom Dittmer, Jono-
bie Dale Baker, Joshua Brody, Yen-Hsiang Li, Robert Jordon 
Pollack.

Fourth-year awards, 1993: To Mahesh Kalyana Mahan-
thappa, Steve Shaw-Tang Chien, Andrew Olstrom Dittmer, 
Moon Duchin, Robert Michael Kirby II, Sarah Ann Lord, 
Anna Ruth Terry.

Fifth-year awards, 1994: To Davesh Maulik, Eric Matthew 
Dennis, Sarah Ann Lord, Timothy Stephen Eller, Rahul Manu 
Kohli, Fam-ye Lin, Benedek Valko, Mary Kathleen Clavenna, 
Vinay Kumak Goyal-Singhal, Jan Kristian Haugland, Wes  
Andres Watters, Ian George Zacharia.

Sixth-year awards, 1995: To Davesh Maulik, Benjamin 
Michael Goetz, Jacob Lurie, Daniel Kalman Biss, Samit Das-
gupta, Yueh-Hsing Lin, Claus Mazanti Sorensen, Theodore 
Haw-Yun Hwa, Samuel Jacob Klein Jr., Katherine Anne Paur,  
Bridget Helen Penny, Scott Nicholas Sanders.

Seventh-year awards, 1996: To Davesh Maulik, Nicho-
las Karl Eriksson, Logan Joseph Kleinwaks, Eric Jon 
Landquist, Vanesa Miranda-Diaz, Jason Charles Stone, 
Lauren Kiyomi Williams, Ryan Thomas Hebert, Kendrick 
Norris Kay, Scott Nicholas Sanders, Claus Mazanti So-
rensen, Yvette Karen Wood.

Eighth-year awards, 1997: To Davesh Maulik, Nicholas 
Eriksson, Jeremy Rahe, Jennifer Pelka, Yen-Jen Chen, 
Sylvain Halle, Melanie Schechter, Matthew Seligman, 
Thomas Mack, Susannah Rutherglen, Jy-Ying Janet Chen, 
Chun-Hsiang Fu, Daniel Ying-Jeh Little.

Ninth-year awards, 1998: To Jonathan Adam Kelner, 
Michael Yanchee Lee, Daniel Yamins, Alexey Evgenjevitch 
Eroshin, Sarah Flannery, Jeremy Ryan Rahe, Jennifer Rose 
Walk, Richard Lee Barnes, Matthew Christopher Ong, David 
Carl Rennard, Anna Welling Salamon, Hui Yu.

Tenth-year awards, 1999: To Amit Kumar Sabharwal, 
Andrew Chi, Jennifer Lynn Pelka, Ching-Tang Chen, C. 
Andrew McManus, Jennifer Rose Walk, Heidi Lee Williams, 
Jack Nelson Bewley, Adam Douglas Bryant, Jason A. Loy, 
John William Pope, Bryce Leitner Roberts.

http://www.ams.org/notices/201505/rnoti-p560.pdf
http://www.ams.org/notices/201505/rnoti-p560.pdf
http://www.ams.org/programs/diversity/emp-makeadiff
http://www.ams.org/programs/diversity/emp-makeadiff
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Engineering, and Public Policy; on the President’s Science 
Advisory Council; on decisions of Congress, through 
testimony concerning the support of mathematics and 
mathematical research; and on a host of critical situations 
over many years in which his wisdom and intervention 
helped gain a hearing for the problems of his community 
and the contributions it makes to the nation.

Fourth award, 1995: To Donald J. Lewis for his many 
contributions to mathematical education, mathematics 
policy, and mathematical research and administration 
during a career that has spanned several decades.

Fifth award, 1997: No award made.
Sixth award, 1998: To Kenneth C. Millett for his work 

devoted to underrepresented minority students in the 
mathematical sciences. Professor Millett founded the Uni-
versity of California, Santa Barbara, Achievement Program 
and directed the mathematics component of the Summer 
Academic Research Internship and the Summer Institute 
in Mathematics and Science at UCSB.

Seventh award, 2000: To Paul J. Sally Jr. for the quality of 
his research, for his service to the [American Mathematical] 
Society as trustee, but more importantly for his many ef-
forts in improvement of mathematics education for the 
nation’s youth and especially for members of minority 
and underrepresented groups and for his longitudinal 
mentoring of students, in particular the mathematics  
majors at Chicago.

Eighth award, 2002: To Margaret H. Wright for notable 
contributions to the federal government and the scientific 
community and for encouraging women and minority  
students.

Ninth award, 2004: To Richard A. Tapia for inspiring 
and teaching thousands of people (from elementary school 
students to senior citizens) to study and appreciate the 
mathematical sciences.

Tenth award, 2006: To Roger Howe for his multifaceted 
contributions to mathematics and to mathematics educa-
tion.

Eleventh award, 2008: To Herbert Clemens for his su-
perb research in complex algebraic geometry, his continuing 
efforts in education, and his seminal role in the founding 
and continuation of the Park City/IAS Mathematics Institute.

Twelfth award, 2010: To Carlos Castillo-Chavez for 
having a major impact with his efforts and activities in 
improving the representation in the broad mathematical 
sciences of the nation’s traditionally underrepresented and 
economically disadvantaged students.

Thirteenth award, 2012: To William McCallum for his 
energetic and effective efforts in promoting improvements 
to mathematics education.

Fourteenth award, 2014: To Philip Kutzko for his leader-
ship of a national effort to increase the number of doctoral 
degrees in the mathematical sciences earned by students 
from underrepresented groups.

Next award: January 2016.

Geschwind, Almas Abdulla, Jacob B. Hurwitz, Evgenia I. 
Alekseeva, Akhil Mathew, Jonathan F. Li.

Twenty-second-year awards, 2011:  To Manosij G. Das-
tidar, John Tilla Parish IV, Tzu-Hsuan Su, Vasily Sergeevich 
Bolbachan, Benjamin Jerome Kraft, Anirudh Prabhu, Ryan 
Thomas Baker, Rebecca Chen, Kate Alexandra Geschwind, 
Georgiy Vladimirovich Kolyshev, Aaron Lawrence Zweig.

Twenty-third-year awards, 2012: To Fabian Henneke, 
Xianghui Zhong, Danial Sanusi, Raman A. Birulia, Katherine 
Leigh Cordwell, Viachaslau I. Murashka, Danila Alexandrov-
ich Baygushev, Sidharth Dhawan, Anirudh Prabhu, Frederik 
Benzing, Rashad Abdulla, Anita Kummamuri Rao, Lyndon 
Ji, Youkow Homma, Theresa Lynn McLaughlin, Mark Alan 
Holmstrom.

Twenty-fourth-year awards, 2013:  To Colin Aitken, 
Stanislav I. Atanasov, Hannah Larson, Asbjorn C. Norden-
toft, Simanta Gautam, Ilya Kirillov, Maksim L. Bezrukov and 
Aliasksandr O. Stadolnik, Rumen R. Dangovski, Yu-Fang 
Hsu, Sarah Shader, Akhil Nistala, David Pan.

Twenty-fifth-year awards, 2014: To Nitya Mani, Kevin 
K. Lee, Sarah Lee Shader, Shahar Silberstein, Ritesh N. Raga-
vender, Rayna D. Gadzheva, Paul Clarke, Bertrand A. Stone, 
Katherine M. Webb, Rishi S. Mirchandani, Nikolai Mostovskii, 
Ata A. Uslu, Hamdi G. Ozmenekse.

Twenty-sixth-year awards, 2015: To Nitya Mani, Stefan 
Luka Colton, Petar Milkov Gaydarov, Vishal Rajesh, Nisha 
Rajesh, Chia Hua Chang, Eric Michael Neyman, Shashwat 
Kishore, Daniel M. Hanover, Abhimanyu Pallavi Sudhir, 
George Drimba, Jung Yoon Kim, Sanath Kumar Devalapur-
kar.

Next awards: June 2016.

Public Policy Award
This award was established in 2007 by the American 
Mathematical Society (AMS) to recognize a public figure for 
sustained and exceptional contributions to public policies 
that foster support for research, education, and innova-
tion. As of yet, this annual award has not been given.

The Award for Distinguished Public Service
This award was established by the AMS Council in response 
to a recommendation from their Committee on Science 
Policy. The US$4,000 award is presented every two years to 
a research mathematician who has made a distinguished 
contribution to the mathematics profession during the 
preceding five years.

First award, 1990: To Kenneth M. Hoffman for his out-
standing leadership in establishing channels of communica-
tion between the mathematical community and makers of 
public policy as well as the general public.

Second award, 1992: To Harvey B. Keynes for his  
multifaceted efforts to revitalize mathematics education,  
especially for young people.

Third award, 1993: To Isadore M. Singer in recogni-
tion of his outstanding contributions to his profession, to  
science more broadly, and to the public good by bringing 
the best of mathematics and his own insights to bear on 
the activities of the National Academy of Sciences; on  
committees of the National Research Council, including 
the two so-called David Committees on the health of the 
mathematical sciences, and the Committee on Science, 
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State University (Melissa Cockerill, Deborah Fagan, Sherry 
Heis), Howard Payne University (Pamela Jo Chaney).

Second-year awards, 1992: To Allegheny College (Juli-
anne Stile), Memphis State University (Cassandra Burns), 
University of California at Irvine (James Anthony Nunez), 
University of Puerto Rico (Juan Ramon Romero-Oliveras).

Third-year awards, 1993: To University of California at Los  
Angeles (Michelle L. Lanir), State University of New York at 
Geneseo (Jodi C. Wright), Eastern New Mexico University  
(Rebecca K. Moore), University of Virginia (Mikhail  
Krichman).

Fourth-year awards, 1994: To Boise State University 
(William Hudson and Margaret Norris), Illinois Institute of 
Technology (Guanghong Xu), Temple University (Coleen 
Clemetson), University of Maryland at College Park (Mikhail 
G. Konikov).

Fifth-year awards, 1995: To University of Arizona 
(Mark Robert Moseley), Arkansas State University (Donna J. 
Shepherd), Mississippi State University (Clayton T. Hester), 
Montclair State College (James R. Jarrell III).

Sixth-year awards, 1996: To Murray State University 
(Christie M. Safin), Stanford University (Andreea Nicoara), 
Union College (Allison Pacelli), Western Illinois University 
(Lorna Renee Sanders).

Seventh-year awards, 1997: To Georgetown University 
(Martin Akguc), Loyola Marymount University (Laura Steiner, 
Claudia Catalan, Elizabeth Madrigal), New York University 
(Emily Press), Southern Illinois University at Carbondale 
(Laura Wasser).

Eighth-year awards, 1998: To Stevens Institute of 
Technology (Kelly Cornish), Georgia State University (Kevin 
A. Wilson), Iowa State University (Matthew A. Halverson), 
University of Nevada at Las Vegas (Dumitru C. Tutuianu).

Ninth-year awards, 1999: To City University of New 
York (Hulya Cebeciouglu), Reed College (Jeremy Copeland), 
University of Texas at San Antonio (Danielle Lyles), West-
ern Kentucky University (Marcia Jean Mercer).

Tenth-year awards, 2000: To California State Univer-
sity at Long Beach (Yen Hai Le), Case Western Reserve 
University (Alexander Statnikov), Clarkson University (Mat-
thew Bartholomew), University of Houston (Alyssa Burns).

Eleventh-year awards, 2001: To Columbia University 
(Alexander Ivanov Sotirov), Florida Atlantic University 
(Gregory Nevil Leuchiali Maxwell), Henderson State Uni-
versity (Ann Smith), John Carroll University (Andrea C. 
Forney), Seattle University (Sinead Pollom), University of 
Texas at Austin (Virginia Roberts), University of Utah (Paul 
T. Watkins), Worcester Polytechnic Institute (Yakov Kronrod 
and Megan Lally).

Twelfth-year awards, 2002: To Stephen F. Austin State 
University (Marcus A. Arreguin), Bates College (Challis 
Kinnucan), Brigham Young University (Julie Brinton), The 
College of William and Mary (Suzanne L. Robertson), Fur-
man University (Kevin L. Smith), University of Hartford 
(Aimee J. Groudas), University of Southern California (Peter 
Kirkpatrick), University of Texas at Dallas (Kevin R. Pond).

Thirteenth-year awards, 2003: To Bryn Mawr College 
(Thida S. Aye), Minnesota State University at Mankato (An-
drew Richard Tackmann), University of Maryland at Balti-
more County (Maria Christin Llewellyn), Colorado College 

Citation for Public Service
To provide encouragement and recognition for contribu-
tions to public service activities in support of mathemat-
ics, the Council of the Society established the Citation for 
Public Service. The award is no longer being made.

First award, 1991: To Andre Z. Manitius for the con-
tributions he made to the mathematical community while 
employed in the Division of Mathematical Sciences at the 
National Science Foundation.

Second award, 1992: To Marcia P. Sward for her contri-
butions toward establishing and directing the Mathemati-
cal Sciences Education Board from its inception in the fall 
of 1985 until August 1989.

Third award, 1998: To Liang-Shin Hahn and Arnold E. 
Ross. Liang-Shin Hahn for carrying forward and developing 
the New Mexico High School Mathematics Contest and for 
exposition and popularization of mathematics attractive 
to and suitable for potential candidates for the contest 
and others with similar intellectual interests. Arnold E. 
Ross for inspiring generations of young people through 
the summer mathematics programs he created and has 
continued to run for nearly 40 years.

AAS-AMS-APS Public Service Award
This award was established in 1999 by the American 
Mathematical Society (AMS), the American Astronomical 
Society (AAS), and the American Physical Society (APS) 
to recognize a public figure for his or her sustained and 
exceptional contributions to public policies that foster 
support for research, education, and industrial innovation 
in the physical sciences and mathematics. As of January 
2007, the AMS no longer participates in this award, but 
instead offers the AMS Public Policy Award.

First award, 2000: To William Frist, Joseph L. Lieber-
man, and Harold Varmus.

Second award, 2001: To Vernon Ehlers and Neal Lane.
Third award, 2002: To James T. Walsh and Barbara 

Mikulski.
Fourth award, 2003: To Sherwood L. Boehlert, Alan B. 

Mollohan, and Pete V. Domenici.

Waldemar J. Trjitzinsky Memorial Awards
The Society received a bequest from the estate of Walde-
mar J., Barbara G., and Juliet Trjitzinsky, the income 
from which is used to assist students who have declared 
a major in mathematics at a college or university that is 
an institutional member of the AMS. These funds help 
support students who lack adequate financial resources 
and who may be in danger of not completing the degree 
program in mathematics for financial reasons. Each year 
the Society selects a number of geographically distributed 
schools who in turn make one-time awards to beginning 
mathematical students to assist them in pursuit of careers 
in mathematics. The amount of each scholarship is cur-
rently US$3,000, and the number of scholarships awarded 
each year varies.

First-year awards, 1991: To Duke University (Robert 
Lane Bassett, Linie Yunwen Chang, Kara Lee Lavender), 
University of Scranton (Thomas A. Shimkus), Montana 
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From the AMS Secretary

(University of Denver); Abigail Margaret Skelton (Lebanon 
Valley College), Benjamin Levi Heebner (Pennsylvania State 
University); Tyler Raven Billingsley (Purdue University 
Calumet); Matthew Phillip Larson (Hendrix College); Ryan 
T. Uding (University of Missouri Saint Louis).

Twenty-third-year awards, 2013: To John Douglas 
Helbig Jr. (Kean University); Chaoren Lin (SUNY at Bing-
hamton); Paul George Ponmattam (Vanderbilt University); 
Ruth Mariko Fujino (Winthrop University); Paige Ferguson 
(University of North Dakota); Michael W. Brown (Univer-
sity of New Mexico); Shalaine L. Buck (University of New 
Mexico); Michael VanDyke (Idaho State University).

Twenty-fourth-year awards, 2014: To Kathleen Marie 
Chamberlain (Old Dominion University); Daniel Bickley 
(Miami University, Oxford); Sariah Dawn Reese (Oral Rob-
erts University); Horacio Alexandre Sanchez Cardenas 
(California State University, Fullerton); Matthew Stuart 
Farrell (Cornell University); Prabhat Kumar  (West Chester 
University of Pennsylvania); Taylor Huettenmueller (Em-
poria State University). 

Next awards: Fall 2015.
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(Rahbar Virk), California State University, Hayward (Sarah 
Deiwert and Angela Martinho), Lehigh University (Timothy 
P. Lewis), State University of New York at Potsdam (Bishal 
Thapa). 

Fourteenth-year awards, 2004: To Beloit College (Laura 
Wolfram), Lafayette College (Prince Chidyagwai, Ekaterina 
Jager, Blerta Shtylla), Michigan State University (Antonio 
Veloz), University of Pennsylvania (Daniel Pomerleano), 
Portland State University (Kathryn Carr and Cass Bath), 
Santa Clara University (Olivia Gistand).

Fifteenth-year awards, 2005:  To Abilene Christian 
University (Carissa Joy Strawn), Amherst College (Jennifer 
A. Roberge), Arizona State University (Yukiko Kozakai), 
University of Missouri, Kansas City (Melanie Marie Meyer), 
University of North Carolina at Greensboro (Christian 
Sykes), University of Rhode Island (Christopher Piecuch), 
Ohio State University (Sophia Leibman and Gabor Revesz).

Sixteenth-year awards, 2006: To California State Uni-
versity, San Bernardino (Lorena Pulido and Jennifer Renee 
Winter), University of Missouri, Rolla (Sean Michael Eagan), 
University of Central Missouri (Khadijah Shadeed), Bos-
ton College (Elizabeth Rini), Eckerd College (Elizabeth R. 
Morra), University of California, San Diego (John Roosevelt 
Quinn), Swarthmore College (Adam Joseph Lizzi).

Seventeenth-year awards, 2007: To Susan Christine 
Massey (University of Washington), Amy Streifel (Lewis 
and Clark College), Rosemary Holguin (SUNY at New Paltz), 
Emily Jean Ognacevic (Saint Louis University), Betsy Kay 
Barr (University of Tennessee Knoxville), Kayla Rose Boyle 
(University of Northern Iowa).

Eighteenth-year awards, 2008: To Aaron Peterson 
(Luther College), Faith L. Buell (Wright State University), 
Phillip David Lorren (Georgia Southern University), Dak-
sha Shakya (Ithaca College), Joseph Zancocchio (College 
of Staten Island (CUNY)), Amanda J. Mueller (University 
of Wisconsin  Milwaukee), Hans Parshall (Humboldt State 
University).

Nineteenth-year awards, 2009: To Alison Lynette Ashe 
(University of Vermont); Kendall Olivia Brown (Truman 
State University); Zehui Chen (Smith College); Jonathan Jor-
dan Edwards (Kenyon College); David Hassan (University 
of California, Santa Barbara); Ana-Cristina Cerda Jimenez 
(California State University, Fresno); Mantatisi S. Walker 
(Jackson State University).

Twentieth-year awards, 2010: To Vianey Carolina Leos 
Barajas (California State University, Bakersfield); Langston 
W. Joiner (University of Cincinnati); Michelle Chu (Emory 
University); Perla Salazar (Kansas State University); Dana 
C. Haymon (University of Oklahoma); James S. Wratten Jr. 
(Rochester Institute of Technology); Bebi Z. G. Rajendra  
(York College).

Twenty-first-year awards, 2011:  To David Samuel 
Allen (Colorado State University); Xavier Eduardo Garcia 
(University of Minnesota Twin Cities); Jeffrey Hart (Califor-
nia State University San Marcos); Amina S. Mendez (Ohio 
Wesleyan University); Amanda Nicole Rodriguez (Texas 
A&M University Corpus Christi); Tyler Wippel (Central 
Michigan University); Maocai Wu (Brooklyn College-CUNY).

Twenty-second-year awards, 2012: To Anakaren San-
tana (University of California, Berkeley); Emily Mavaddat 
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to Electronic
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Acta Inform. 8 640 3.8 1.8 1 5 4

Adv. in Appl. Math. 10 1200 8 3 2.1 11 10

Adv. Math. 18 11000 12 3 1.4 15 14

Adv. Math. Commun. 4 500 3 3 2 * 5

Algebr. Geom. Topol. 6 3750 9.4 7.3 7.3 17 17

Algebra Number Theory 10 2560 8.9 6.6 6.6 12 12

Amer. J. Math. 6 1728 NR 15.7 14.7 18–20 16–18

Anal. PDE 8 2048 9.9 7.1 7.1 13 13

Ann. Appl. Probab. 6 3900 11.5 11 10 25 24.5

Ann. Inst. H. Poincare Anal. Lineaire 6 1309 9 14 2.5 22 9

Ann. Mat. Pura Appl. (4) 6 1876 7.7 8.5 1 15 8

Ann. of Math. (2) 6 2400 14 12 8 12 8

Ann. Probab. 6 3600 10.5 14 14 26.5 26.5

Ann. Pure Appl. Logic 12 1396 15 3 1.6 19 17

Ann. Statist. 6 3300 7.75 4.75 4 13 13

Appl. Anal. 12 2800 3.75 10.3 1.25 12.75 5

Appl. Comput. Harmon. Anal. 6 1100 12 8 0.8 20 11

Appl. Math. Comput. 24 17448 10 3 1.4 11 9

Arch. Hist. Exact. Sci. 6 848 1 5–6 1 3–5 1

Arch. Math. Logic 8 1040 10 2 3 10 12

Arch. Ration. Mech. Anal. 12 4200 12 4 2 3.8 1

Automatica J. IFAC 12 3737 13 4 2.3 16 14

Balkan J. Geom. Appl. 2 220 5 5 3 8 6

Beitr. Algebra Geom. 2 640 3 3 1 5.5 4

Bernoulli 4 2200 9.5 14.5 14 29 28

Bull. Aust. Math. Soc. 6 1056 1.22 9 2.5 10.5 3.8

Bull. Lond. Math. Soc. 6 980 6.4 5.4 2.3 10.4 9

Bull. Sci. Math. 8 995 3 11 3.3 15 9

Bull. Soc. Math. France 4 800 12 12 10 14 12

C. R. Math. Acad. Sci. Paris 12 968 4 2 1 6 5

Calc. Var. Partial Differential
Equations

12 3390 6 9.5 1 14.9 5.3

Canad. J. Math. 6 1440 6 14 2 18 8

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 
email to Marcia Almeida, backlogreport@ams.org. To be 
eligible for inclusion in the backlog report, a journal must 
be on the list of journals receiving cover-to-cover treat-

ment in Mathematical Reviews (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 desig-
nated contacts, if data about a journal is not supplied, then 
that journal will not appear in the backlog report.

Numbers appearing in 
red reflect an error in 
reporting that has 
subsequently been 
corrected in this online 
version of record.

http://www.ams.org/msnhtml/serials.pdf
http://www.ams.org/msnhtml/serials.pdf
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Canad. Math. Bull. 4 896 6 12 2 12 8

Cent. Eur. J. Math. 12 1800 4.5 2 1.5 ** 6

Combinatorica 6 720 6 24 6 30 10

Comm. Math. Phys. 24 7000 6 3.5 1 3.5 1

Commun. Appl. Math. Comput. Sci. 1 200 13.6 5.5 5.5 15 15

Commun. Pure Appl. Anal. 6 2800 4 4 3 8 7

Complex Var. Elliptic Equ. 12 1800 5.2 12.7 2.3 10.2 7.5

Compos. Math. 12 2400 8.8 7 5.7 20.7 14.4

Comput. Aided Geom. Design 9 725 10 4 1.7 7 5

Comput. Geom. 9 600 16 4 3.1 18 16

Comput. Math. Appl. 24 4500 7 2 1.1 10 9

Comput. Methods Funct. Theory 4 720 3 3 3 10 12

Computing 12 1248 3 2 1 4.5 3.5

Constr. Approx. 6 1000 9 9 5 16 12

Differential Geom. Appl. 6 1604 6 6 1 10 9

Discrete Appl. Math 18 3500 13 7 0.9 18 14

Discrete Comput. Geom. 8 2000 8 3 1 12 9

Discrete Contin. Dyn. Syst. 12 5500 4 4 3 8 7

Discrete Contin. Dyn. Syst. Ser. B 10 3500 4 5 4 9 8

Discrete Math. 12 2500 11 2 0.9 12 11

Discrete Optim. 4 400 15 3 1 19 18

Duke Math. J. 15 3000 14 8 8 20 20

Dyn. Syst. 4 592 7 4.8 1.3 8.2 8.3

European J. Combin. 8 1800 9 2 1 12 11

Expo. Math. 4 390 8 9 1 21 14

Finite Fields Appl. 6 1356 7 3 1.2 10 8

Found. Comput. Math. 6 1300 10 8 1 10 1

Geom. Topol. 6 3750 13.4 8 8 19 19

Graphs Combin. 6 1620 4 2 1 6 5

Historia Math. 4 505 11 5 1.7 16 9

Homology Homotopy Appl. 2 750 7.2 6.5 2.9 12 9

Houston J. Math. 4 1400 6 18 16 24 22

Illinois J. Math. 4 1400 6 6 5 12 11

Indag. Math. (N.S.) 4 1301 6 5 1.8 9 7

Indiana Univ. Math. J. 6 2000 12 12 16 16

Infor. Process. Lett. 12 900

4 

9 2 0.8 12 10

Inform. and Comput. 6 1400 11 4 3 15 14

Invent. Math. 12 3142 6.3 6.9 1 15.8 10

Inverse Probl. Imaging 4 1200 6 4 3 10 9

Involve 5 900 8.6 9.7 9.7 18 18

Israel J. Math. 8 4000 6 13 11 19 12

J. Algebra 24 11714 10 3 1.5 11 10

J. Algebraic Geom. 4 800 12 16 2 20 12

J. Amer. Math. Soc. 4 1200 12.6 9.2 4.4 21.8 2.1

J. Anal. Math. 3 1200 5 23 23 30 30

J. Appl. Log. 4 611 6 6 1.5 6 4

J. Approx. Theory 12 1800 9 2 1.1 11 9

J. Aust. Math. Soc. 6 864 16 7 3 14 9

J. Combin. Theory Ser. A 8 1800 10 2 1.9 13 12
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J. Combin. Theory Ser. B 6 1100 23 4 1.1 24 21

J. Complexity 6 750 7 6 1.4 13 8

J. Comput. Appl. Math. 18 5768 10 3 1 15 14

J. Comput. System Sci. 8 1550 16 5 2.4 16 15

J. Convex Anal. 4 1200 8 11 1 14 7

J. Difference Equ. Appl. 12 2112 4.4 4.6 1.4 6.4 5.8

J. Differential Equations 24 9000 8 2 0.8 11 10

J. Differential Geom. 9 1600 8 8 6 8 6

J. Discrete Algorithms 6 750 9 3 1 12 9

J. Eur. Math. Soc. (JEMS) 12 3000 9 18 17 18 17

J. Funct. Anal. 24 11166 9 2 0.8 11 10

J. Geom. Anal. 4 2200 6.5 19.9 1.5 12 8

J. Geom. Phys. 12 2571 9 3 0.9 9 8

J. Ind. Manag. Optim. 4 1300 8 5 1 13 9

J. Integral Equations Appl. 4 600 10 16 13 12 9

J. Lie Theory 4 1200 5 9 1 10 6

J. Log. Algebr. Program. 6 750 19 5 1.2 20 19

J. Lond. Math. Soc. (2) 6 1605 9.4 5.3 2.8 13.9 12.5

J. Math. Anal. Appl. 24 15000 7 2 0.7 8 7

J. Math. Biol. 14 3696 7.5 7.9 1.1 15.5 9.7

J. Math. Ecom. 6 1214 10 4 1.4 12 11

J. Math. Phys. 12 9000 5.2 6 6 7 7

J. Math. Pures Appl. (9) 12 2342 8 8 2.4 15 6

J. Math. Soc. Japan 4 1800 8 18 18 24 24

J. Mod. Dyn. 4 600 9 6 1 15 10

J. Multivariate Anal. 10 2995 10 4 1.5 13 10

J. Number Theory 12 4000 7 4 2.4 10 9

J. Operator Theory 4 1200 6 17 15 14 12

J. Pure Appl. Algebra 12 2867 9 5 1 13 10

J. Statist. Plann. Inference 12 1538 9 4 1.2 12 10

J. Symbolic Comput. 6 1200 7 4 3 11 10

J. Symbolic Logic 4 1440 13 9 8 18 15

J. Theoret. Probab. 4 1300 11 NR *** NR NR

J. Topol. 4 1152 11.4 10 2.8 15.6 13.3

Kyoto J. Math. 4 900 7 13 13 18 18

Linear Algebra Appl. 24 8366 6 3 0.9 10 7

Linear Multilinear Algebra 12 2592 4.2 14.5 1.6 10.2 5.8

Manuscripta Math. 12 1632 6 7.4 1.7 12 8.1

Math. Ann. 12 2900 7 4 3 12 11

Math. Comp. 6 3000 10.5 18 11.5 28.5 12.2

Math. Control Signals Systems 4 500 14 9 0.75 9 6

Math. Oper. Res. 4 1200 14 11 3 14 12

Math. Program. 12 2760 9 4 3 12 11

Math. Res. Lett. 6 1300 7 9 9 9 9

Math. Social Sci. 6 499 14 4 1.3 12 11

Math. Z. 12 3700 9.1 10 1.1 16.8 11

Mathematika 3 752 6 7.1 4.3 16.5 9.6

Mem. Amer. Math. Soc. 6 3800 11.6 20.7 15.1 32.3 18

Methods Appl. Anal. 4 500 5 6 6 7 7
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Abstr. Appl. Anal. 
www.hindawi.com/journals/aaa/

1731 61 40 html, pdf, tex, ePUB

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

12 390 60 pdf, ps

Adv. Difference Equ. 
www.advancesindifferenceequations.com/

328 101.22 24† html, pdf

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

30 70 35  pdf

Bound. Value Probl.  
www.boundaryvalueproblems.com/

258 98.59 24† html, pdf

Conform. Geom. Dyn.  
www.ams.org/publications/journals/journalsframework/
ecgd

13 5.8 2.3 dvi, tex 

2014 Median Time  
(in days) from:

Submission  
to Final 

Acceptance

Acceptance 
to

PostingJournal (Electronic)

Number 
of Articles 
Posted in 

2013 Format(s)

Michigan Math. J. 4 896 8 6 5 6 5

Monatsh. Math. 12 1920 3 2 1 4.5 3.5

Multiscale Model. Simul. 4 1500 6.7 5 3 11.7 9.7

Nonlinear Anal. 18 3816 5 2 1 7 5

Nonlinear Anal. Hybrid Syst. 4 560 10 3 1 13 10

Nonlinear Anal. Real World Appl. 6 1701 7 3 1.1 9 7

Notre Dame J. Form. Log. 4 600 7.5 20 20 23 23

Numer. Math. 12 2400 11 4 3 12 12

Pacific J. Math. 12 3072 7.9 9.3 9.3 15 15

Probab. Theory  Related Fields 12 2580 7.9 9.1 1.1 17.4 8.8

Proc. Amer. Math. Soc. 12 5240 5.3 21.8 19.1 27.1 14.3

Proc. Lond. Math. Soc. (3) 12 2970 10.2 8.2 2.8 14.9 12.6

Publ. Math. de l'IHES 2 770 10.5 3.5 1.1 13.9 11.8

Quart. Appl. Math. 4 800 1.5 22.5 19.1 24 17.4

Rocky Mountain J. Math. 6 2100 10 27 24 28 25

Semigroup Forum 6 1400 9 9 1 19 10

SIAM J. Appl. Math. 6 2500 7.5 5 3 11.6 9.6

SIAM J. Comput. 6 1600 15.3 5.3 3.3 20.6 18.6

SIAM J. Control Optim. 6 3200 13.1 4.9 2.9 17.8 15.8

SIAM J. Discrete Math. 4 2250 10.1 5 3 14.7 12.7

SIAM J. Math. Anal. 6 4700 8.3 3.8 2.8 12.1 11.1

SIAM J. Matrix Anal. Appl. 4 1500 9.3 4.9 2.9 14.2 12.2

SIAM J. Numer. Anal. 6 3200 10.2 3.9 2.9 14.1 13.1

SIAM J. Optim. 4 2200 12 5.1 3.1 17.1 15.1

SIAM J. Sci. Comput. 6 5000 8.6 4 3 12.6 11.6

SIAM Rev. 4 800 8.3 10.1 9.1 18.4 17.4

Stochastic Process. Appl. 12 3696 10 3 1.2 13 12

Theoret. Comput. Sci. 48 6750 11 3 1 14 12

Topology Appl. 18 2970 7 4 2.3 10 8

Trans. Amer. Math. Soc. 12 8880 7.7 20.3 15.8 28 18.3
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Differ. Geom. Dyn. Syst.  
www.mathem.pub.ro/dgds

17 100 180  pdf

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

17 30 10 html, pdf, tex, doc

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

52 416 20 pdf, ps

Electron. Commun. Probab.  
ecp.ejpecp.org/

87 134 6  pdf

Electron. J. Combin.  
www.combinatorics.org

226 217 12  pdf

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

266 80 6 pdf, tex

Electron. J. Qual. Theory Differ. Equ.  
www.math.u-szeged.hu/ejqtde/

76 144 23  pdf

Electron. Res. Announc. Math. Sci.  
eramath.s3-website-us-east-1.amazonaws.com/

19 60 30  pdf

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

55 226 200 html, pdf

ESAIM Math. Model. Numer. Anal.  
www.esaim.m2an.org

65 311 195 html, pdf

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

34 349 441 html, pdf

Fixed Point Theory Appl.  
www.fixedpointtheoryandapplications.com/

246 104.92 24† html, pdf

Int. J. Math. Math. Sci.  
www.hindawi.com/journals/ijmms/

69 81 27 html, pdf, tex, ePUB

Int. J. Stoch. Anal.  
www.hindawi.com/journals/ijsa/

17 123 33 html, pdf, tex, ePUB

Integers  
www.integers-ejcnt.org/

80 297 55  pdf

J. Appl. Math.  
www.hindawi.com/journals/jam/

1008 80 36 html, pdf, ePUB

J. Inequal. Appl. 
www.journalofinequalitiesandapplications.com/

521 115.48 24† html, pdf

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

88 92 20 html, pdf, ps, dvi, tex

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

57 107 133  pdf, other††

Math. Biosci. Eng.  
www.aimsciences.org/journals/home.jsp?journalID=8

70 120 30  pdf

Netw. Heterog. Media  
www.aimsciences.org/journals/home.jsp?journalID=9

40 120 30  pdf

New York J. Math.  
nyjm.albany.edu

59 160 20  pdf

Proc. Amer. Math. Soc. Ser. B  
www.ams.org/publications/journals/journalsframework/
bproc

13 4.8 5.2 dvi, tex

Reliab. Comput. interval.louisiana.edu/reliable-computing-
journal/RC.html

17 435 5 pdf, other†††

Represent. Theory  
www.ams.org/publications/journals/journalsframework/
ert

12 10.7 1.8 dvi, tex

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

14 159 97 pdf, ps, dvi, tex
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SIAM J. Appl. Dyn. Syst.  
epubs.siam.org/journal/siads/

67 186 93  pdf

SIAM J. Financial Math.  
epubs.siam.org/journal/sifin/

27 381 96  pdf

SIAM J. Imaging Sci.  
epubs.siam.org/journal/siims

99 182 96  pdf

SIAM/ASA J. Uncertain. Quantif.  
epubs.siam.org/journal/sjuqa3

36 300 87  pdf

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

32 195 6 html‡, pdf

Theory Comput.  
theoryofcomputing.org

20 512 136 html‡‡, pdf, ps, tex

Trans. Amer. Math. Soc. Ser. B  
www.ams.org/publications/journals/journalsframework/
btran

3 5.9 11.6 dvi, tex

NR means no response received. NA means not available or not applicable. 
* Starting in 2015, this is an online-only journal. 
** Starting in 2015, this is an online journal and is published as “Open Mathematics”. 
*** One month from receipt and publication online. 
† Overall TAT was 24 days, this information is not journal specific but overall. 
†† “Add-ons” (appendices, computer programs, graphics, animations, etc.) are provided as appropriate with no restriction on the 
format. 
††† Articles are submitted in LaTeX (TeX) but posted only in pdf. 
‡ Contents and abstracts are also available in html. 
‡‡ Applies to abstract, bibliography, author info, but not to full article.
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Your suggestions are wanted by: 

The Nominating Committee, for the following contested seats 
in the 2016 AMS elections:
vice president, trustee,
and five members at large of the Council

Deadline for suggestions: November 1, 2015

The President, for the following contested seats in the 2016 
AMS elections:

three members of the  Nominating Committee
two members of the Editorial Boards Committee

Deadline for suggestions: January 31, 2016

The Editorial Boards Committee, for appointments to various 
editorial boards of AMS publications

Deadline for suggestions: Can be submitted any time

Send your suggestions for any of the above to:

Carla D. Savage, Secretary
American Mathematical Society
Department of Computer Science
North Carolina State University
Raleigh, NC 27695-8206 USA
email: secretary@ams.org

http://www.ams.org


Mathematics Calendar

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 in the Meetings 
& Conferences Section 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. Asterisks (*) mark those announcements containing 
new or revised information.
In general, announcements of meetings and conferences carry only 
the date, title of meeting, place of meeting, names of speakers (or 
sometimes a general statement on the program), deadlines for abstracts 
or contributed papers, and source of further information. If there is any 
application deadline with respect to participation in the meeting, this 

fact should be noted. All communications on meetings and conferences 
in the mathematical sciences should be sent to 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 Mathematics Calendar, as well as Meetings and Conferences of 
the AMS, is now available through the AMS website: www.ams.org/.

November 2015

* 16–20 New Perspectives in Differential Geometry: Special Metrics 
and Quaternionic Geometry, University of Rome 1 “La Sapienza”, 
Rome, Italy.
Description: Hosted and funded by Istituto Nazionale di Alta 
Matematica (INdAM), the workshop is organized on the occasion of 
Simon Salamon’s sixtieth birthday. 
Scientific committee: A. Fino (Turin), G. Gentili (Florence), E. Musso 
(Turin), A. Swann (Aarhus). 
Organizers: S. G. Chiossi (Salvador), D. Conti (Milan), C. Stoppato 
(INdAM), L. Vezzoni (Turin). 
Information: newperspectivesindg.wordpress.com.

* 23–27 V International Scientific Conference of Students and 
Young Scientists “Theoretical and Applied Aspects of Cybernet-
ics” (TAAC-2015), 03680, Ukraine, Kyiv, 4d, Academician Glushkov 
Avenue, Taras Shevchenko National University of Kyiv, Cybernetics 
Faculty.
Languages: The official languages of conference are English, Ukrai-
nian and Russian. 
Scope: Includes four streams: Computer Science, Applied Mathemat-
ics, Artificial Intelligence, Software Engineering. Scientific program 
of the conference also includes the following lectures: Arithmetic 
Operations in Lattice-based Cryptography. Assistant Professor Sedat 
Akleylek (Faculty of Engineering, Ondokuz Mayis University, Samsun, 
Turkey). (see more details: taac.org.ua/en/programmeLec-
tures.htm). The proceedings of the conference will be printed 
before the conference. 
Information: taac.org.ua.

December 2015

* 9–19 Indo-UK Workshop on Stochastic Partial Differential Equa-
tions and Applications, Indian Institute of Science, Bangalore, India.
Description: The Plenary Speakers of this workshop are: (1) Zdzis-
law Brzezniak (University of York, UK) (2) David Elworthy (Univer-
sity of Warwick, UK) (3) Istvan Gyongy (University of Edinburgh, UK) 
 (4) Martin Hairer (University of Warwick, UK) (5) Xue-Mei Li (Uni-
versity of Warwick, UK) (6) Terry Lyons (University of Oxford, UK) 
 (7) Alexander Yu Veretennikov (University of Leeds, UK). The work-
shop will be divided into two parts, separated by the weekend. The 
first part will be devoted to a gentle introduction to the theories of 
Stochastic Differential Equations on Euclidean spaces, manifolds, 
and infinite dimensional spaces; Stochastic Partial Differential Equa-
tions, use of Banach spaces, smooth structures on non-linear func-
tion spaces, Malliavin calculus, rough paths theory (both in time and 
space sense). In the second week, plenary speakers will give exposi-
tory lectures on the most recent results concerning their expertise. 
Information: spde.iisertvm.ac.in.

* 11–12 Workshop on Game Theory and Social Choice, Corvinus 
University of Budapest, Budapest, Hungary.
Description: Researchers and advanced PhD students are invited 
to submit research papers to be considered for presentation at the 
workshop. Theoretical and applied contributions from all areas of 
game theory and social choice are welcome. The keynote speakers 
of the workshop are Prof. Hans Peters, Maastricht University and 
Prof. Clemens Puppe, Karlsruhe Institute of Technology. Papers 
should be submitted electronically at https://easychair.org/
conferences/?conf=gamsoc2015 by October 20, 2015. Authors 

The most comprehensive and up-to-date Mathematics Calendar information is available on 
the AMS website at www.ams.org/mathcal/.
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of accepted papers will be notified by October 30, 2015. The two-
day workshop will be held at Corvinus University, which is located 
close to the city center. We will start not too early on Friday, and 
finish on Saturday afternoon. Further information on the venue and 
other conference-related information will be made available in due 
course at gam-soc.uni-corvinus.hu. There is no registration 
for speakers and participants. 
Information: gam-soc.uni-corvinus.hu.

* 14–18 Workshop on Geometric Aspects of the Quantum Hall Ef-
fect, University of Cologne, Cologne, Germany.
Description: The goal of the Workshop is to bring together physi-
cists and mathematicians, working in Quantum Hall and neighbour-
ing fields. 
Information: www.mi.uni-koeln.de/~klevtsov/workshop.
htm.

* 15–17 The 8th International Seminar on Geometry and Topology 
(GT8), Amirkabir University of Technology (Tehran Polytechnic), 
Tehran, Iran.
Description: This seminar is jointly organized by Amirkabir Univer-
sity of Technology (Tehran Polytechnic) and Iranian Mathematical 
Society, supported by IPM and other Institutes and universities. This 
Seminar will provide attendees good opportunities to meet geom-
eters and topologists from all over the world, on both aspects of 
Theory and Application, to exchange ideas, and to to launch national 
and international collaborations on different topics in the area. The 
scientific program will consist of keynote lectures, short lectures, 
workshops, discussion panels and poster sessions. The organizing 
committee will provide for international participants some visa and 
hotel facilities and help for planning a variety of touristic events in 
Iran to enjoy and become familiar with warm hospitality and fasci-
nating Iranian culture. We look forward to welcoming you and your 
active participation in GT8 in Tehran and wish you a very pleasur-
able and memorable stay in Iran. 
Information: conf.ims.ir/gt8/page.php?slct_pg_
id=101&sid=1&slc_lang=en.

January 2016

* 4–29 AMSI (Australian) Summer School, RMIT University, Mel-
bourne, Australia.
Description: The AMSI Summer School is an exciting opportunity 
for mathematical sciences students from around Australia and the 
world to come together, develop their skills, build networks, and 
enjoy the Australian summer. 
Courses include: Calculus of Variations: Theory and Practice; Com-
plex Networks; Conic Programming; Design and Analysis of Experi-
ments; Linear Control Theory and Structured Markov Chains; Mod-
ern Numerical Methods for Diffusion Equations on Generic Grids; 
Projective Geometry; Stochastic Modelling. 
Information: ss16.amsi.org.au/.

March 2016

* 16–18 The 2016 IAENG International Conference on Operations 
Research, Royal Garden Hotel, Hong Kong, China.
Description: The conference ICOR’16 is held under the Interna-
tional MultiConference of Engineers and Computer Scientists 2016. 
The IMECS 2016 is organized by the International Association of 
Engineers (IAENG), a non-profit international association for en-
gineers and computer scientists. The IMECS conferences serve as 
good platforms for our members and the entire engineering com-
munity to meet with each other and to exchange ideas. Our IMECS 
committees have been formed with over three hundred conference 
committees members who are mainly research center heads, faculty 
deans, department heads, professors, and research scientists from 
over 30 countries. The last IAENG conference attracted more than 
800 participants from over 50 countries. All submitted papers will 
be under peer review and accepted papers will be published in the 

conference proceeding (ISBN: 978-988-19253-8-1). The abstracts will 
be indexed and available at major academic databases. 
Information: www.iaeng.org/IMECS2016/ICOR2016.html.

April 2016

* 11–15 International Conference on Differential Geometry, ICDG 
Fez, 2016, Faculty of Sciences Dhar El Mehraz, Fez, Morocco.
Description: The International Conference on Differential Geometry 
of Fez will provide a forum and an excellent venue for researchers, 
academic faculty and students to present—and eventually pub-
lish—their research results and approaches. The ICDG Fez 2016 
conference seeks original and high quality contributions in the 
fields chosen as topics for the the following three sections of this 
conference: 1. Riemannian and pseudo-Riemannian manifolds and 
Submanifolds. 2. Geometric Structures and Representation Theory. 
3. Geometric properties of functions and vector fields. The proceed-
ings of the conference will be published as a special issue in the 
journal Note Di Matematica. All articles will undergo regular peer 
review procedure following the same high standards as for contri-
butions to regular issues of the journal. 
Information: www.fsdmfes.ac.ma/ICDGFES/.

* 12–15 SIAM Conference on Parallel Processing for Scientific Com-
puting (PP16), Paris, France.
Description: The Call for Presentations for this conference is now 
available. 
Submission Deadlines: September 15, 2015 for Minisymposium 
Proposals; October 13, 2015 for Abstracts. 
Information: www.siam.org/meetings/pp16/.

May 2016

* 6–8 Mathematics in Automotive Security, Oakland University, 
Rochester, Michigan.
Description: As information technologies are increasingly deployed 
in modern vehicles, automotive cybersecurity issues have emerged. 
In this conference we cover some of the basic crypto-systems already 
in use in the automotive industry and their limitations, including 
threats posed by denial-of-service (DoS) attacks and external con-
nectivity vulnerabilities. The conference will bring together engi-
neers, computer scientists, and mathematicians who work in the 
automotive industry. Both advanced undergraduates and graduate 
students are welcome. 
Information: sites.google.com/site/michigancag/ 
mathematics-in-automotive-security.

* 23–26 SIAM Conference on Imaging Science (IS16), Hotel Albu-
querque at Old Town, Albuquerque, New Mexico.
Description: The interdisciplinary field of imaging science is experi-
encing tremendous growth. New devices capable of imaging objects 
and structures from nanoscale to the astronomical scale are continu-
ously being developed and improved and, as a result, the reach of 
science and medicine has been extended in exciting and unexpected 
ways. The impact of this technology has been to generate new chal-
lenges associated with the problems of formation, acquisition, com-
pression, transmission, and analysis of images. By their very nature, 
these challenges cut across the disciplines of physics, engineering, 
mathematics, biology, medicine, and statistics. While the primary 
purpose of this conference is to focus on mathematical issues, the 
other facets of imaging, such as biomedical and engineering aspects, 
for example, will also play an important role. 
Information: www.siam.org/meetings/is16/.

* 26–29 International Conference on Applications of Mathematics 
to Nonlinear Sciences (AMNS-2016), Kathmandu, Nepal.
Description: The Association of Nepalese Mathematicians in Amer-
ica (ANMA), Nepal Mathematical Society (NMS), and the mathemat-
ics departments of Tribhuvan University and Kathmandu University 
are jointly organizing the International Conference on Applications 
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of Mathematics to Nonlinear Sciences (AMNS-2016) in Kathmandu, 
Nepal, on May 26–29, 2016. The conference provides a forum to a 
diverse group of scientists in applications of mathematics to natural 
and health sciences, engineering and finance. Specific areas include 
analysis, topology, mathematics education, statistics, big data, op-
timization, operations research, quantitative finance, mathemati-
cal biology, biomedical science, biophysics, and public health. The 
conference intends to bring together researchers from a variety of 
disciplines of mathematical sciences and applications. 
Information: anmaweb.org/AMNS-2016/.

June 2016

* 22–27 8th Conference of Euro-American Consortium for Promot-
ing the Application of Mathematics in Technical and Natural Sci-
ences (AMiTaNS’16), Congress Centre, Black-Sea Resort of Albena, 
Bulgaria.
Description: The conference will be scheduled in plenary and key-
note lectures followed by special and contributed sessions. The ac-
cents of the conference will be on Mathematical Physics, Solitons 
and Transport Processes, Numerical Methods, Scientific Computing, 
Continuum Mechanics, Applied Analysis, Applied Physics, Biomath-
ematics, which can be complemented by some specific topics in con-
tributed special sessions. You are welcome to announce and organize 
special sessions that are within the general topic of the conference. 
Information: 2016.eac4amitans.eu.

July 2016

* 6–8 IMA Conference on Turbulence, Waves, and Mixing, King’s 
College, Cambridge, United Kingdom.
Description: In Honour of Lord Julian Hunt’s 75th Birthday: The 
theme of this conference is to discuss, with review lectures and con-
tributed papers, the ongoing developments of research in turbulence, 
waves, and mixing, and their applications in industry, environment, 
and geo/astro and mathematical physics. 
Information: www.ima.org.uk/conferences/conferences_ 
calendar/turbulencewavesmixing.html.

* 12–14 9th IMA International Conference on Modelling in Indus-
trial Maintenance and Reliability (MIMAR), Imperial College, Lon-
don, United Kingdom.
Description: This event is the premier maintenance and reliability 
modelling conference in the UK and builds upon a very success-
ful series of previous conferences. It is an excellent international 
forum for disseminating information on state-of-the-art research, 
theories and practices in maintenance and reliability modelling, and 
offers a platform for connecting researchers and practitioners from 
around the world. 
Organizing committee: Philip Scarf, Chair (University of Salford, 
UK) Phuc Do, Co-Chair (University of Lorraine, France) Shaomin Wu, 
Co-Chair (University of Kent, UK). 
Information: www.ima.org.uk/conferences/conferences_ 
calendar/mimar9.html.

September 2016

* 8–13 4th Dolomites Workshop on Constructive Approximation 
and Applications (DWCAA16), Univ. of Verona, Val di Fassa, Trento, 
Italy.
Description: DWCAA16 is organized by the Department of Math-
ematics of the University of Padua and the Department of Computer 
Science of the University of Verona. It aims to provide a meeting 
point and a forum for researchers in approximation theory and its 
applications. 
Keynote Speakers: Costanza Conti (Florence), Armin Iske (Ham-
burg), Elisabeth Larsson (Uppsala), Norm Levenberg (Bloomington), 
Gerlind Plonka (Goettingen), Grady Wright (Boise). 
Sessions: Approximation theory in imaging science, Meshless meth-
ods, Multivariate polynomial approximation and pluripotential 

theory, Numerical integration, integral equations and transforms, 
Sparse approximation. 
Deadline: For submission of abstracts is April 30, 2016. 
Information: events.math.unipd.it/dwcaa16/.

* 12–16 Workshop: Unusual Configuration Spaces, ICERM at Brown 
University, Providence, Rhode Island.
Description: This workshop will bring together researchers inter-
ested in a panoply of unusual configuration spaces, arising in ap-
plied fields or in plausible models, to look for similarities or creative 
tensions between them. 
Information: icerm.brown.edu/programs/sp-f16/w1/.

* 26–30 AIM Workshop: Amenability of Discrete Groups, American 
Institute of Mathematics, San Jose, California.
Description: This workshop, sponsored by AIM and the NSF, will be 
devoted to the structural theory of discrete amenable groups, and 
new examples of amenable and non-amenable groups. 
Information: 
aimath.org/workshops/upcoming/amenablediscrete/.

* 27–30 Groups Acting on CAT(0) Spaces, Mathematical Sciences 
Research Institute, Berkeley, California.
Description: The theme of the workshop is algebraic, geometric 
and analytical aspects of groups that act by isometries on spaces 
of non-positive curvature known as CAT(0) spaces. The world of 
CAT(0) spaces includes classical spaces such as symmetric spaces 
and buildings, as well as more avant-garde arrivals, such as CAT(0) 
cube complex. The workshop will bring together researchers study-
ing various aspects of such groups and spaces to discuss recent 
developments and chart new directions in the field. 
Information: www.msri.org/workshops/772.

October 2016

* 8–11 Mathematical Results in Quantum Physics (QMATH13), Geor-
gia Institute of Technology, Atlanta, Georgia.
Description: This is the thirteenth in the QMATH series of interna-
tional conferences on the mathematics of quantum mechanics, and 
the first one to be held in the US. It will focus on rigorous results in 
several areas of physics: Quantum mechanics with random features; 
Quantum mechanics on graphs and similar structures; Many-body 
systems and statistical mechanics; Quantum information; and New 
mathematical topics arising in current theoretical physics. 
Information: qmath13.gatech.edu/.

* 17–21 Workshop: Stochastic Topology and Thermodynamic Lim-
its, ICERM at Brown University, Providence, Rhode Island.
Description: This workshop will explore topological properties of 
random and quasi-random phenomena in physical systems, stochas-
tic simulations/processes, as well as optimization algorithms. Prac-
titioners in these fields have written a great deal of simulation code 
to help understand the configurations and scaling limits of both the 
physically observed and computational phenomena. However, math-
ematically rigorous theories to support the simulation results and 
to explain their limiting behavior are still in their infancy. 
Information: icerm.brown.edu/programs/sp-f16/w2/.

* 25–28 Geometry of Mapping Class Groups and Out(Fn), Math-
ematical Sciences Research Institute, Berkeley, California.
Description: A four-day workshop with research-level talks on 
the latest advances in the geometry of mapping class groups and 
Out(Fn), and spaces on which they act. 
Information: www.msri.org/workshops/771.

* 26–28 The 4th International Conference on Complex Dynamical 
Systems in Life Sciences: Modeling and Analysis (4thICCDS’2016), 
Ibnou Zohr University, Agadir, Morocco.
Description: The 4thICCDS’2016 is jointly organized by Ibn-Zohr 
University (Morocco), Le Havre University (France), Tobb Univer- 
sity (Turkey), and United Arab Emirates University (United Arab 
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Emirates). The 4th ICCDS’2016 Conference will maintain the diver-
sity and breadth of topics that have traditionally characterized the 
three successful conferences previously held in Turkey, namely: 
KDS2012 (Ankara, October 2012), KDS2013 (Istanbul, October 2013), 
and CDSS2014 (Ankara, November 2014). 
Information: www.cosylis.org/iccds2016/.

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

November 2016

* 28–December 2 Workshop: Topology and Geometry in a Discrete 
Setting, ICERM at Brown University, Providence, Rhode Island.
Description: This workshop focuses on building bridges by develop-
ing a unified point of view and by emphasizing cross-fertilization of 
ideas and techniques from geometry, topology, and combinatorics. 
New experimental evidence is crucial to this goal. The workshop 
emphasizes the computational and algorithmic aspects of the prob-
lems in topics including: Concentration of maps and isoperimetry 
of waists in discrete setting, configuration Space/Test Map scheme 
and theorems of Tverbeg type, Equipartitions of measures, social 
choice, van Kampen-Haefliger-Weber theory for maps of simpli-
cial complexes, combinatorics of homotopy colimits, and discrete 
Morse theory. 
Information: icerm.brown.edu/programs/sp-f16/w3/.

December 2016

* 6–9 Amenability, Coarse Embeddability and Fixed Point Proper-
ties, Mathematical Sciences Research Institute, Berkeley, California.
Description: The main theme of the workshop is the spectrum of 
analytic properties running from Kazhdan’s property (T) at one end 
to von Neumann’s amenability at the other, which forms a founda-
tional organizing structure for infinite groups and spaces. These 
properties can be described both analytically, via unitary represen-
tation theory, and geometrically, using embedding properties for 
discrete spaces. Connections with probability and combinatorics 
will likewise be addressed during the meeting. 
Information: www.msri.org/workshops/770.

January 2017

* 30–May 5 Semester Program: Singularities and Waves In Incom-
pressible Fluids, ICERM at Brown University, Providence, Rhode 
Island.
Topics: Of particular interest include: singularity formation, stability 
and bifurcation; the modeling and analysis of simplified phenom-
enological models for the description of coherent structures; and 
time-dependent and steady-free boundary problems including water 
waves, vortex sheets, capillary problems with contact lines and vis-
cous waves with boundary layers. 
Information: icerm.brown.edu/programs/sp-s17/.

May 2017

* 15–19 Recent Developments in Harmonic Analysis, Mathematical 
Sciences Research Institute, Berkeley, California.
Description: Topics for this workshop will be drawn from the main 
research directions of this conference, including: (1) Restriction, Ka-
keya, and geometric incidence problems (2) Analysis on nonhomog-
enous spaces (3) Weighted estimates (4) Quantitative rectifiability 
and other topics in PDE. 
Information: www.msri.org/workshops/805.
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Applications are invited for:-

Department of Mathematics
Research Assistant Professor
(Ref. 1516/036(576)/2)
The Department invites applications for a Research Assistant Professorship in all 
areas of mathematics.  
Applicants should have (a) a relevant PhD degree; and (b) good potential for 
research and teaching.
Appointment will initially be made on contract basis for up to two years, renewable 
subject to mutual agreement.
Applications will be accepted until the post is fi lled.
Salary and Fringe Benefi ts
Salary will be highly competitive, commensurate with qualifi cations and experience. 
The University offers a comprehensive fringe benefi t package, including medical 
care, plus a contract-end gratuity for an appointment of two years and housing 
benefi ts for eligible appointee.  Further information about the University and the 
general terms of service for appointments is available at https://www2.per.cuhk.edu.
hk/.  The terms mentioned herein are for reference only and are subject to revision 
by the University.
Application Procedure
Application forms are obtainable (a) at https://www2.per.cuhk.edu.hk/, or (b) in 
person/by mail with a stamped, self-addressed envelope from the Personnel Offi ce, 
The Chinese University of Hong Kong, Shatin, Hong Kong.
Please send the completed application form and/or full curriculum vitae, together 
with copies of qualifi cation documents, a publication list and/or abstracts of selected 
published papers, and names, addresses and fax numbers/e-mail addresses of 
three referees to whom the applicants’ consent has been given for their providing 
references (unless otherwise specifi ed), to the Personnel Offi ce by post or by fax 
to (852) 3942 0947.
Please quote the reference number and mark ‘Application – Confi dential’ on cover. 
The Personal Information Collection Statement will be provided upon request.
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New Publications
Offered by the AMS

To subscribe to email notification of new AMS publications,
please go to www.ams.org/bookstore-email.

Algebra and Algebraic Geometry

Advanced Modern
Algebra
Third Edition, Part 1

Joseph J. Rotman, University of
Illinois at Urbana-Champaign, IL

This new edition, now in two parts, has
been significantly reorganized and many
sections have been rewritten. This first part,
designed for a first year of graduate algebra,

consists of two courses: Galois theory and Module theory. Topics
covered in the first course are classical formulas for solutions of cubic
and quartic equations, classical number theory, commutative algebra,
groups, and Galois theory. Topics in the second course are Zorn’s
lemma, canonical forms, inner product spaces, categories and limits,
tensor products, projective, injective, and flat modules, multilinear
algebra, affine varieties, and Gröbner bases.

Contents: Course I: Classical formulas; Classical number theory;
Commutative rings; Groups; Galois theory; Appendix: Set theory;
Appendix: Linear Algebra; Course II: Modules; Zorn’s lemma;
Advanced linear algebra; Categories of modules; Multilinear algebra;
Commutative algebra II; Appendix: Categorical limits; Appendix:
Topological spaces; Bibliography; Special notation; Index.

Graduate Studies in Mathematics, Volume 165

November 2015, approximately 709 pages, Hardcover, ISBN:
978-1-4704-1554-9, LC 2015019659, 2010 Mathematics Subject
Classification: 12-01, 13-01, 14-01, 15-01, 16-01, 18-01, 20-01, AMS

members US$71.20, List US$89, Order code GSM/165

Analysis

A User-Friendly
Introduction to
Lebesgue Measure and
Integration

Gail S. Nelson, Carleton College,
Northfield, MN

A User-Friendly Introduction to Lebesgue
Measure and Integration provides a bridge
between an undergraduate course in Real

Analysis and a first graduate-level course in Measure Theory and
Integration. The main goal of this book is to prepare students for
what they may encounter in graduate school, but will be useful for
many beginning graduate students as well. The book starts with
the fundamentals of measure theory that are gently approached
through the very concrete example of Lebesgue measure. With this
approach, Lebesgue integration becomes a natural extension of
Riemann integration.

Next, Lp-spaces are defined. Then the book turns to a discussion of
limits, the basic idea covered in a first analysis course. The book
also discusses in detail such questions as: When does a sequence of
Lebesgue integrable functions converge to a Lebesgue integrable
function? What does that say about the sequence of integrals?
Another core idea from a first analysis course is completeness. Are
these Lp-spaces complete? What exactly does that mean in this
setting?

This book concludes with a brief overview of General Measures. An
appendix contains suggested projects suitable for end-of-course
papers or presentations.

The book is written in a very reader-friendly manner, which makes it
appropriate for students of varying degrees of preparation, and the
only prerequisite is an undergraduate course in Real Analysis.

Contents: Review of Riemann integration; Lebesgue measure;
Lebesgue integration; Lp spaces; General measure theory; Ideas for
projects; References; Index.

Student Mathematical Library, Volume 78

December 2015, approximately 229 pages, Softcover, ISBN:

978-1-4704-2199-1, LC 2015022834, 2010 Mathematics Subject Clas-

sification: 26-XX, 28-XX, AMS members US$39.20, All Individuals

US$39.20, List US$49, Order code STML/78
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Singular Perturbation in
the Physical Sciences

John C. Neu, University of
California, Berkeley, CA

This book is the testimony of a
physical scientist whose language is
singular perturbation analysis. Classical
mathematical notions, such as matched
asymptotic expansions, projections of
large dynamical systems onto small center

manifolds, and modulation theory of oscillations based either on
multiple scales or on averaging/transformation theory, are included.
The narratives of these topics are carried by physical examples: Let’s
say that the moment when we “see” how a mathematical pattern fits a
physical problem is like “hitting the ball.” Yes, we want to hit the ball.
But a powerful stroke includes the follow-through. One intention
of this book is to discern in the structure and/or solutions of the
equations their geometric and physical content. Through analysis, we
come to sense directly the shape and feel of phenomena.

The book is structured into a main text of fundamental ideas and a
subtext of problems with detailed solutions. Roughly speaking, the
former is the initial contact between mathematics and phenomena,
and the latter emphasizes geometric and physical insight. It will
be useful for mathematicians and physicists learning singular
perturbation analysis of ODE and PDE boundary value problems
as well as the full range of related examples and problems.
Prerequisites are basic skills in analysis and a good junior/senior level
undergraduate course of mathematical physics.

This item will also be of interest to those working in mathematical
physics.

Contents: What is a singular perturbation?; Asymptotic expansions;
Matched asymptotic expansions; Matched asymptotic expansions
in PDE; Prandtl boundary layer theory; Modulated oscillations;
Modulation theory by transforming variables; Nonlinear resonance;
Bibliography; Index.

Graduate Studies in Mathematics, Volume 167

January 2016, approximately 335 pages, Hardcover, ISBN: 978-1-4704-

2555-5, 2010 Mathematics Subject Classification: 34-XX, 35-XX, 37-XX,

41-XX, 76-XX, 97-XX, AMS members US$63.20, List US$79, Order

code GSM/167

A Comprehensive
Course in Analysis (The
Set)

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a
graduate-level analysis textbook with a lot
of additional bonus information, including
hundreds of problems and numerous notes

that extend the text and provide important historical background.
Depth and breadth of exposition make this set a valuable reference
source for almost all areas of classical analysis.

Each volume in this set is sold separately. For a description of each
volume, see the New Publication entries that follow.

Set: December 2015, 3259 pages, Hardcover, ISBN: 978-1-4704-1098-8,
AMS members US$280, List US$350, Order code SIMON-SET

Real Analysis
A Comprehensive Course in
Analysis, Part 1

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a
graduate-level analysis textbook with a lot
of additional bonus information, including

hundreds of problems and numerous notes that extend the text
and provide important historical background. Depth and breadth of
exposition make this set a valuable reference source for almost all
areas of classical analysis.

Part 1 is devoted to real analysis. From one point of view, it presents
the infinitesimal calculus of the twentieth century with the ultimate
integral calculus (measure theory) and the ultimate differential
calculus (distribution theory). From another, it shows the triumph
of abstract spaces: topological spaces, Banach and Hilbert spaces,
measure spaces, Riesz spaces, Polish spaces, locally convex spaces,
Fréchet spaces, Schwartz space, and Lp spaces. Finally it is the study
of big techniques, including the Fourier series and transform, dual
spaces, the Baire category, fixed point theorems, probability ideas,
and Hausdorff dimension. Applications include the constructions of
nowhere differentiable functions, Brownian motion, space-filling
curves, solutions of the moment problem, Haar measure, and
equilibrium measures in potential theory.

Contents: Preliminaries; Topological spaces; A first look at Hilbert
spaces and Fourier series; Measure theory; Convexity and Banach
spaces; Tempered distributions and the Fourier transform; Bonus
chapter: Probability basics; Bonus chapter: Hausdorff measure
and dimension; Bonus chapter: Inductive limits and ordinary
distributions; Bibliography; Symbol index; Subject index; Author
index; Index of capsule biographies.

December 2015, 789 pages, Hardcover, ISBN: 978-1-4704-1099-5, LC
2014047381, 2010 Mathematics Subject Classification: 26-01, 28-01,
42-01, 46-01; 33-01, 35-01, 41-01, 52-01, 54-01, 60-01, AMS members

US$74.40, List US$93, Order code SIMON/1

Basic Complex Analysis
A Comprehensive Course in
Analysis, Part 2A

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a
graduate-level analysis textbook with a lot
of additional bonus information, including

hundreds of problems and numerous notes that extend the text
and provide important historical background. Depth and breadth of
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exposition make this set a valuable reference source for almost all
areas of classical analysis.

Part 2A is devoted to basic complex analysis. It interweaves three
analytic threads associated with Cauchy, Riemann, and Weierstrass,
respectively. Cauchy’s view focuses on the differential and integral
calculus of functions of a complex variable, with the key topics being
the Cauchy integral formula and contour integration. For Riemann,
the geometry of the complex plane is central, with key topics being
fractional linear transformations and conformal mapping. For
Weierstrass, the power series is king, with key topics being spaces
of analytic functions, the product formulas of Weierstrass and
Hadamard, and the Weierstrass theory of elliptic functions. Subjects
in this volume that are often missing in other texts include the Cauchy
integral theorem when the contour is the boundary of a Jordan region,
continued fractions, two proofs of the big Picard theorem, the
uniformization theorem, Ahlfors’s function, the sheaf of analytic
germs, and Jacobi, as well as Weierstrass, elliptic functions.

Contents: Preliminaries; The Cauchy integral theorem: Basics;
Consequences of the Cauchy integral formula; Chains and the
ultimate Cauchy integral theorem; More consequences of the CIT;
Spaces of analytic functions; Fractional linear transformations;
Conformal maps; Zeros of analytic functions and product formulae;
Elliptic functions; Selected additional topics; Bibliography; Symbol
index; Subject index; Author index; Index of capsule biographies.

December 2015, 641 pages, Hardcover, ISBN: 978-1-4704-1100-8, LC
2015009337, 2010 Mathematics Subject Classification: 30-01, 33-01,
40-01; 34-01, 41-01, 44-01, AMS members US$74.40, List US$93,
Order code SIMON/2.1

Advanced Complex
Analysis
A Comprehensive Course in
Analysis, Part 2B

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a

graduate-level analysis textbook with a lot of additional bonus
information, including hundreds of problems and numerous notes
that extend the text and provide important historical background.
Depth and breadth of exposition make this set a valuable reference
source for almost all areas of classical analysis.

Part 2B provides a comprehensive look at a number of subjects of
complex analysis not included in Part 2A. Presented in this volume are
the theory of conformal metrics (including the Poincaré metric, the
Ahlfors-Robinson proof of Picard’s theorem, and Bell’s proof of the
Painlevé smoothness theorem), topics in analytic number theory
(including Jacobi’s two- and four-square theorems, the Dirichlet
prime progression theorem, the prime number theorem, and the
Hardy-Littlewood asymptotics for the number of partitions), the
theory of Fuschian differential equations, asymptotic methods
(including Euler’s method, stationary phase, the saddle-point method,
and the WKB method), univalent functions (including an introduction
to SLE), and Nevanlinna theory. The chapters on Fuschian differential
equations and on asymptotic methods can be viewed as a minicourse
on the theory of special functions.

Contents: Riemannian metrics and complex analysis; Some topics
in analytic number theory; Ordinary differential equations in the

complex domain; Asymptotic methods; Univalent functions and
Loewner evolution; Nevanlinna theory; Bibliography; Symbol index;
Subject index; Author index; Index of capsule biographies.

December 2015, 321 pages, Hardcover, ISBN: 978-1-4704-1101-5, LC

2015015258, 2010 Mathematics Subject Classification: 30-01, 33-01,

34-01, 11-01; 30C55, 30D35, 33C05, 60J67, AMS members US$74.40,

List US$93, Order code SIMON/2.2

Harmonic Analysis
A Comprehensive Course in
Analysis, Part 3

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a
graduate-level analysis textbook with a lot
of additional bonus information, including

hundreds of problems and numerous notes that extend the text
and provide important historical background. Depth and breadth of
exposition make this set a valuable reference source for almost all
areas of classical analysis.

Part 3 returns to the themes of Part 1 by discussing pointwise limits
(going beyond the usual focus on the Hardy-Littlewood maximal
function by including ergodic theorems and martingale convergence),
harmonic functions and potential theory, frames and wavelets,
Hp spaces (including bounded mean oscillation (BMO)) and, in
the final chapter, lots of inequalities, including Sobolev spaces,
Calderon-Zygmund estimates, and hypercontractive semigroups.

Contents: Preliminaries; Pointwise convergence almost everywhere;
Harmonic and subharmonic functions; Bonus chapter: Phase space
analysis;Hp spaces and boundary values of analytic functions on the
unit disk; Bonus chapter: More inequalities; Bibliography; Symbol
index; Subject index; Author index; Index of capsule biographies.

December 2015, 759 pages, Hardcover, ISBN: 978-1-4704-1102-2,

LC 2015024457, 2010 Mathematics Subject Classification: 26-01,

31-01, 46-01; 30H10, 30H35, 42C40, 42B20, 46E35, AMS members

US$74.40, List US$93, Order code SIMON/3

Operator Theory
A Comprehensive Course in
Analysis, Part 4

Barry Simon, California Institute
of Technology, Pasadena, CA

A Comprehensive Course in Analysis by
Poincaré Prize winner Barry Simon is
a five-volume set that can serve as a
graduate-level analysis textbook with a lot
of additional bonus information, including

hundreds of problems and numerous notes that extend the text
and provide important historical background. Depth and breadth of
exposition make this set a valuable reference source for almost all
areas of classical analysis.

Part 4 focuses on operator theory, especially on a Hilbert space.
Central topics are the spectral theorem, the theory of trace class and
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Fredholm determinants, and the study of unbounded self-adjoint
operators. There is also an introduction to the theory of orthogonal
polynomials and a long chapter on Banach algebras, including the
commutative and non-commutative Gel’fand-Naimark theorems and
Fourier analysis on general locally compact abelian groups.

Contents: Preliminaries; Operator basics; Compact operators, mainly
on a Hilbert space; Orthogonal polynomials; The spectral theorem;
Banach algebras; Bonus chapter: Unbounded self-adjoint operators;
Bibliography; Symbol index; Subject index; Author index; Index of
capsule biographies.

December 2015, 749 pages, Hardcover, ISBN: 978-1-4704-1103-9, LC

2015033104, 2010 Mathematics Subject Classification: 47-01, 34-01,

46-01; 81Q10, 34L05, 35P05, 42C05, 46H05, 22B05, AMS members

US$74.40, List US$93, Order code SIMON/4

An Introduction to
Classical Real Analysis

Karl R. Stromberg

This classic book is a text for a
standard introductory course in real
analysis, covering sequences and series,
limits and continuity, differentiation,
elementary transcendental functions,
integration, infinite series and products,
and trigonometric series. The author has

scrupulously avoided any presumption at all that the reader has
any knowledge of mathematical concepts until they are formally
presented in the book.

One significant way in which this book differs from other texts at this
level is that the integral which is first mentioned is the Lebesgue
integral on the real line. There are at least three good reasons for
doing this. First, this approach is no more difficult to understand than
is the traditional theory of the Riemann integral. Second, the readers
will profit from acquiring a thorough understanding of Lebesgue
integration on Euclidean spaces before they enter into a study of
abstract measure theory. Third, this is the integral that is most useful
to current applied mathematicians and theoretical scientists, and is
essential for any serious work with trigonometric series.

The exercise sets are a particularly attractive feature of this book. A
great many of the exercises are projects of many parts which, when
completed in the order given, lead the student by easy stages to
important and interesting results. Many of the exercises are supplied
with copious hints. This new printing contains a large number of
corrections and a short author biography as well as a list of selected
publications of the author.

Stromberg’s book gives an excellent treatment of real analysis.
Making no assumption that the reader is familiar with "baby real
variables," it starts from the beginning and develops the Lebesgue
theory of measure and integration, then applies the techniques to a
study of Fourier analysis. The book is a classic, suitable as a text for
the standard graduate course. It’s great to have it available again!

—Peter Duren, University of Michigan

… it is a splendid book well worth reprinting.

—Tom Körner, University of Cambridge

Contents: Preliminaries; Numbers; Sequences and series; Limits and
continuity; Differentiation; The elementary transcendental functions;
Integration; Infinite series and infinite products; Trigonometric series;
Bibliography; Other works by the author; Index.

AMS Chelsea Publishing, Volume 376

December 2015, 575 pages, Hardcover, ISBN: 978-1-4704-2544-9, LC
2015024928, 2010 Mathematics Subject Classification: 26-01, 28-01,
AMS members US$40, List US$50, Order code CHEL/376.H

General Interest

Lectures and Problems:
A Gift to Young
Mathematicians

V. I. Arnold
Translated by Dmitry Fuchs and
Mark Saul

Vladimir Arnold (1937–2010) was one of the
great mathematical minds of the late 20th
century. He did significant work in many

areas of the field. On another level, he was keeping with a strong
tradition in Russian mathematics to write for and to directly teach
younger students interested in mathematics. This book contains
some examples of Arnold’s contributions to the genre.

“Continued Fractions” takes a common enrichment topic in high
school math and pulls it in directions that only a master of
mathematics could envision.

“Euler Groups” treats a similar enrichment topic, but it is rarely treated
with the depth and imagination lavished on it in Arnold’s text. He sets
it in a mathematical context, bringing to bear numerous tools of the
trade and expanding the topic way beyond its usual treatment.

In “Complex Numbers” the context is physics, yet Arnold artfully
extracts the mathematical aspects of the discussion in a way that
students can understand long before they master the field of quantum
mechanics.

“Problems for Children 5 to 15 Years Old” must be read as a collection
of the author’s favorite intellectual morsels. Many are not original, but
all are worth thinking about, and each requires the solver to think out
of his or her box. Dmitry Fuchs, a long-term friend and collaborator of
Arnold, provided solutions to some of the problems. Readers are of
course invited to select their own favorites and construct their own
favorite solutions.

In reading these essays, one has the sensation of walking along a path
that is found to ascend a mountain peak and then being shown a vista
whose existence one could never suspect from the ground.

Arnold’s style of exposition is unforgiving. The reader—even a
professional mathematician—will find paragraphs that require hours
of thought to unscramble, and he or she must have patience with the
ellipses of thought and the leaps of reason. These are all part of
Arnold’s intent.

In the interest of fostering a greater awareness and appreciation of
mathematics and its connections to other disciplines and everyday
life, MSRI and the AMS are publishing books in the Mathematical
Circles Library series as a service to young people, their parents and
teachers, and the mathematics profession.

Titles in this series are co-published with the Mathematical Sciences
Research Institute (MSRI).

Contents: Continued fractions: Continued fractions; Geometry of
complex numbers, quaternions, and spins: Geometry of complex
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numbers, quaternions, and spins; Euler groups and arithmetics of
geometric progressions: Euler groups and arithmetics of geometric
progressions; Problem for children 5 to 15 years old: Problems;
Solutions to selected problems; Bibliography.

MSRI Mathematical Circles Library, Volume 17

December 2015, 176 pages, Softcover, ISBN: 978-1-4704-2259-2, LC

2015024495, 2010 Mathematics Subject Classification: 00A09; 00A07,

11Axx, AMS members US$23.20, List US$29, Order code MCL/17

Geometry and Topology

Grid Homology for
Knots and Links

Peter S. Ozsváth, Princeton
University, NJ, András I. Stipsicz,
Renyi Institute of Mathematics,
Budapest, Hungary, and Zoltán
Szabó, Princeton University, NJ

Knot theory is a classical area of
low-dimensional topology, directly

connected with the theory of three-manifolds and smooth
four-manifold topology. In recent years, the subject has undergone
transformative changes thanks to its connections with a number
of other mathematical disciplines, including gauge theory;
representation theory and categorification; contact geometry; and the
theory of pseudo-holomorphic curves.

Starting from the combinatorial point of view on knots using their
grid diagrams, this book serves as an introduction to knot theory,
specifically as it relates to some of the above developments. After a
brief overview of the background material in the subject, the book
gives a self-contained treatment of knot Floer homology from the
point of view of grid diagrams. Applications include computations of
the unknotting number and slice genus of torus knots (asked first in
the 1960s and settled in the 1990s), and tools to study variants of
knot theory in the presence of a contact structure. Additional topics
are presented to prepare readers for further study in holomorphic
methods in low-dimensional topology, especially Heegaard Floer
homology.

The book could serve as a textbook for an advanced undergraduate
or part of a graduate course in knot theory. Standard background
material is sketched in the text and the appendices.

Contents: Introduction; Knots and links in S3; Grid diagrams; Grid
homology; The invariance of grid homology; The unknotting number
and τ; Basic properties of grid homology; The slice genus and τ; The
oriented skein exact sequence; Grid homologies of alternating knots;
Grid homology for links; Invariants of Legendrian and transverse
knots; The filtered grid complex; More on the filtered chain complex;
Grid homology over the integers; The holomorphic theory; Open
problems; Homological algebra; Basic theorems in knot theory;
Bibliography; Index.

Mathematical Surveys and Monographs, Volume 208

December 2015, 410 pages, Hardcover, ISBN: 978-1-4704-1737-6,

LC 2015025903, 2010 Mathematics Subject Classification: 57M25,

57M27, 57R58, 53D10, AMS members US$88, List US$110, Order

code SURV/208

Mathematical Physics

Feynman Amplitudes,
Periods and Motives

Luis Álvarez-Cónsul, José
Ignacio Burgos-Gil, and Kurusch
Ebrahimi-Fard, Instituto de
Ciencias Matemáticas, Madrid,
Spain, Editors

This volume contains the proceedings of
the International Research Workshop on

Periods and Motives—A Modern Perspective on Renormalization, held
from July 2–6, 2012, at the Instituto de Ciencias Matemáticas, Madrid,
Spain.

Feynman amplitudes are integrals attached to Feynman diagrams by
means of Feynman rules. They form a central part of perturbative
quantum field theory, where they appear as coefficients of power
series expansions of probability amplitudes for physical processes.
The efficient computation of Feynman amplitudes is pivotal for
theoretical predictions in particle physics.

Periods are numbers computed as integrals of algebraic differential
forms over topological cycles on algebraic varieties. The term
originated from the period of a periodic elliptic function, which can be
computed as an elliptic integral.

Motives emerged from Grothendieck’s “universal cohomology
theory”, where they describe an intermediate step between algebraic
varieties and their linear invariants (cohomology). The theory of
motives provides a conceptual framework for the study of periods.
In recent work, a beautiful relation between Feynman amplitudes,
motives and periods has emerged.

The articles provide an exciting panoramic view on recent
developments in this fascinating and fruitful interaction between
pure mathematics and modern theoretical physics.

This item will also be of interest to those working in algebra and
algebraic geometry.

Contents: S. Bloch, A note on twistor integrals; C. Bogner and
M. Lüders, Multiple polylogarithms and linearly reducible Feynman
graphs; P. Brosnan and R. Joshua, Comparison of motivic and
simplicial operations in mod-l-motivic and étale cohomology; S. Carr,
H. Gangl, and L. Schneps, On the Broadhurst-Kreimer generating
series for multiple zeta values; C. Delaney and M. Marcolli,
Dyson–Schwinger equations in the theory of computation;
C. Duhr, Scattering amplitudes, Feynman integrals and multiple
polylogarithms; V. Golyshev and M. Vlasenko, Equations D3 and
spectral elliptic curves; D. Kreimer, Quantum fields, periods and
algebraic geometry; E. Panzer, Renormalization, Hopf algebras and
Mellin transforms; I. Soudères, Multiple zeta value cycles in low
weight; S. Weinzierl, Periods and Hodge structures in perturbative
quantum field theory; K. Yeats, Some combinatorial interpretations
in perturbative quantum field theory.

Contemporary Mathematics, Volume 648

October 2015, 289 pages, Softcover, ISBN: 978-1-4704-2247-9, LC
2015010413, 2010 Mathematics Subject Classification: 11S40, 11M32,
14C25, 14C15, 14F42, 16T05, 32G20, 81Q30, 81T15, 81T18, AMS

members US$84, List US$105, Order code CONM/648
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Number Theory

Trends in Number
Theory

Fernando Chamizo, Universidad
Autónoma de Madrid, Spain, Jordi
Guàrdia, Universitat Politècnica
de Catalunya, Vilanova I La
Geltrù, Spain, and Antonio
Rojas-León and José María
Tornero, Universidad de Sevilla,
Spain, Editors

This volume contains the proceedings of the Fifth Spanish Meeting on
Number Theory, held from July 8–12, 2013, at the Universidad de
Sevilla, Spain.

The articles contained in this book give a panoramic vision of the
current research in number theory, both in Spain and abroad. Some of
the topics covered in this volume are classical algebraic number
theory, arithmetic geometry, and analytic number theory.

Contents: S. Arias-de-Reyna, Automorphic Galois representations
and the inverse Galois problem; A. C. Domínguez, Two Mayer-Vietoris
spectral sequences forD-modules; T. Crespo, A. Rio, and M. Vela,
From Galois to Hopf Galois: Theory and practice; A. Dujella and
J. C. Peral, Elliptic curves with torsion group Z/8Z or Z/2Z× Z/6Z;
F. Fité, Equidistribution, L-functions, and Sato-Tate groups;
E. González-Jiménez, Covering techniques and rational points on
some genus 5 curves; B. Le Stum and A. Quirós, On quantum integers
and rationals; G. Mantilla-Soler, A space of weight 1 modular forms
attached to totally real cubic number fields; G. Márquez–Campos
and J. M. Tornero, Characterization of gaps and elements of a
numerical semigroup using Groebner bases; A. Mínguez and
V. Sécherre, Classification des représentations modulaires de
GLn(q) caractéristique non naturelle; E. Nagel, Fractional p-adic
differentiability under the Amice transform; F. P. Romo, Reciprocity
laws related to finite potent endomorphisms; D. Raboso, When the
modular world becomes non-holomorphic.

Contemporary Mathematics, Volume 649

October 2015, 244 pages, Softcover, ISBN: 978-0-8218-9858-1, LC
2015011077, 2010 Mathematics Subject Classification: 11B65, 11F03,
11F37, 11G05, 11G30, 12F12, 14F10, 16T05, 20C33, 20M14, AMS

members US$84, List US$105, Order code CONM/649

New AMS-Distributed
Publications

Geometry and Topology

3-Manifold Groups

Matthias Aschenbrenner,
University of California, Los
Angeles, CA, Stefan Friedl,
Universität Regensburg, Germany,
and Henry Wilton, University of
Cambridge, United Kingdom

The field of 3-manifold topology has
made great strides forward since 1982
when Thurston articulated his influential

list of questions. Primary among these is Perelman’s proof of
the Geometrization Conjecture, but other highlights include the
Tameness Theorem of Agol and Calegari–Gabai, the Surface Subgroup
Theorem of Kahn–Markovic, the work of Wise and others on special
cube complexes, and, finally, Agol’s proof of the Virtual Haken
Conjecture. This book summarizes all these developments and
provides an exhaustive account of the current state of the art of
3-manifold topology, especially focusing on the consequences for
fundamental groups of 3-manifolds.

As the first book on 3-manifold topology that incorporates the
exciting progress of the last two decades, it will be an invaluable
resource for researchers in the field who need a reference for
these developments. It also gives a fast-paced introduction to this
material. Although some familiarity with the fundamental group is
recommended, little other previous knowledge is assumed, and the
book is accessible to graduate students.

The book closes with an extensive list of open questions which will
also be of interest to graduate students and established researchers.

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

Contents: Decomposition theorems; Classification of 3-manifolds by
their fundamental groups; 3-manifold groups after geometrization;
The work of Agol, Kahn–Markovic, and Wise; Consequences of the
virtually compact special theorem; Subgroups of 3-manifold groups;
Open questions; Bibliography; Index.

EMS Series of Lectures in Mathematics, Volume 20

August 2015, 230 pages, Softcover, ISBN: 978-3-03719-154-5, 2010
Mathematics Subject Classification: 57M05, 57M27; 20E26, AMS

members US$38.40, List US$48, Order code EMSSERLEC/20

1282 Notices of the AMS Volume 62, Number 10

http://www.ams.org/bookstore-getitem/item=conm-649
http://www.ams.org/bookstore-getitem/item=conm-649
http://www.ams.org/bookstore-getitem/item=conm-649
http://www.ams.org/bookstore-getitem/item=emsserlec-20
http://www.ams.org/bookstore-getitem/item=emsserlec-20


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 publisher reserves the right to reject any advertising not in keeping with the publication's standards. Acceptance shall not be 
construed as approval of the accuracy or the legality of any advertising.
The 2015 rate is $3.50 per word with a minimum two-line headline. 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 2015—September 29, 2015; January 2016—October 29, 2015; February 2016—
December 7, 2015; March 2016—January 1, 2016, April 2016—January 29, 2016, May 2016—March 2, 2016.
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 US 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 US 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 US and Canada or 401-455-4084 worldwide for further information.
Submission: Promotions Department, AMS, P.O. Box 6248, Providence, Rhode Island 02904; 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 02904. Advertisers will be billed upon publication.

Classified Advertisements
Positions available, items for sale, services  available, and more

CALIFORNIA

CALIFORNIA INSTITUTE OF 
TECHNOLOGY 

Harry Bateman Research 
Instructorships in Mathematics

Description: Appointments are for two 
years with one-year terminal extension ex-
pected. The academic year runs from ap-
proximately October 1 to June 1. Instruc-
tors typically are expected to teach one 
course per quarter 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 math-
ematics.

Deadline: January 1, 2016.
Application information: Please apply 

online at mathjobs.org. You can also find 
information about this position at pma.
caltech.edu/content/mathematics-
postdoctoral-scholars. To avoid dupli-
cation of paperwork, your application may 
also be considered for an Olga Taussky 
and John Todd Instructorship. Caltech is 
an Affirmative Action/Equal Opportunity 
Employer. Women, minorities, veterans, 
and disabled persons are encouraged to 
apply.

000039

CALIFORNIA INSTITUTE OF 
TECHNOLOGY 

Olga Taussky and John Todd  
Instructorships in Mathematics

Description: Appointments are for three 
years. There are three terms in the Caltech 

academic year, and instructors typically 
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 their PhD 
who show strong research promise in one 
of the areas in which Caltech’s mathemat-
ics faculty is currently active.

Deadline: January 1, 2016.
Application information: Please apply 

online at mathjobs.org. You can also find 
information about this position at pma.
caltech.edu/content/mathematics-
postdoctoral-scholars. To avoid dupli-
cation of paperwork, your application may 
also be considered for an Olga Taussky 
and John Todd Instructorship. Caltech is 
an Affirmative Action/Equal Opportunity 
Employer. Women, minorities, veterans, 
and disabled persons are encouraged to 
apply.

000041

CALIFORNIA INSTITUTE OF 
TECHNOLOGY 

Scott Russell Johnson Senior 
Postdoctoral Scholar in Mathematics

Description: There are three terms in the 
Caltech academic year. The fellow is typi-
cally 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 their PhD who 

shows strong research promise in one of 
the areas in which Caltech’s mathematics 
faculty is currently active. 

Deadline: January 1, 2016.
Application information: Please apply 

online at mathjobs.org. You can also find 
information about this position at pma.
caltech.edu/content/mathematics-
postdoctoral-scholars. To avoid dupli-
cation of paperwork, your application may 
also be considered for an Olga Taussky 
and John Todd Instructorship. Caltech is 
an Affirmative Action/Equal Opportunity 
Employer. Women, minorities, veterans, 
and disabled persons are encouraged to 
apply.

000040

UNIVERSITY OF CALIFORNIA, DAVIS 
Arthur J. Krener Positions in 

Mathematics

The Department of Mathematics at the 
University of California, Davis, is solicit-
ing applications for one or more Arthur J. 
Krener positions starting July 1, 2016.

The Department seeks applicants with 
excellent research potential in areas of 
faculty interest and effective teaching 
skills. Applicants are required to have 
completed their PhD by the time of their 
appointment, but no earlier than July 
1, 2012. The current annual salary is 
$62,000. The teaching load is 3 to 4 quar-
ter-long courses. Krener appointments 
are renewable for a total of up to three 
years, upon demonstration of satisfactory 
performance in research and teaching.

Additional information about the 
Department may be found at math. 
ucdavis.edu/.

Applications will be accepted until the
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is $62,900–$64,800. The teaching load for 
Adjuncts is six one-quarter courses per 
year. Job Tracking #1010-1617-04

(5) RTG Assistant Adjunct Profes-
sorship in Analysis: Salary is $59,300–
$61,000, and appointments are for three 
years. This position is limited to US 
citizens or permanent residents who 
have received a PhD within 18 months of  
June 1, 2016. The successful recipient will 
receive a summer stipend of $10,000 for 
two summers and $9,000 over three years 
for travel, equipment, and supplies. The 
teaching load is three one-quarter courses 
per year. Job Tracking #1010-1617-08

Appointments will be effective July 
1, 2016 or later. Applications will be 
accepted until all positions are filled. 
For fullest consideration, all application  
materials should be submitted on or be-
fore November 15, 2015.

Applications and supporting documen-
tation must be submitted online via www.
mathjobs.org.

All letters of evaluation are subject  
to UCLA campus policies on confi- 
dentiality. Refer potential reviewers to 
the UCLA statement of confidential- 
ity at https://www.apo.ucla.edu/
policies/the-call/summary-of- 
procedures/summary-10-statement-
of-confidentiality

Lecturer Positions in Mathematics
The UCLA Department of Mathematics 

receives on an ongoing basis applica-
tions for quarter positions (fall/winter/ 
spring or for Summer Session) for  
Lecturers to teach undergraduate math-
ematics or math education courses. Po-
sitions are very limited and temporary. 
Responsibilities include lecturing, con-
ducting office hours, writing and grading 
exams and supervising teaching assis-
tants. Previous teaching experience at the 
college level or experience as a Financial 
Actuary is required and a PhD is preferred. 
Salary is commensurate with experience. 
Job Tracking #1010-1617-07

Lecturer with Potential Security of 
Employment in the Department of Math-
ematics

The UCLA Department of Mathematics 
seeks applications for a full-time career 
Lecturer with Potential Security of Em-
ployment (similar to tenure-track) begin-
ning July 1, 2016.

Qualifications: Candidates must pos-
sess a PhD in mathematics or a closely 
related field. The successful applicant will 
be a broadly trained mathematician who is 
dedicated to undergraduate teaching and 
pedagogy and is interested in belonging 
to a top research department.

Duties and Responsibilities: In addition 
to making significant contributions to 
lower and upper-division teaching (4.5 
quarter-courses per year), the Lecturer 
will engage in a combination of: curricu-
lum development, advisement of under-
graduate students, mentoring visiting 
and junior faculty, participation in service 
activities, as well as research. In addition 
to teaching, specific duties may include 

to the core value of inclusion, civility, and 
respect for each individual. A background 
check (including a criminal records check) 
must be completed satisfactorily before 
any candidate can be offered a position 
with the CSU.

000045

UNIVERSITY OF CALIFORNIA,  
LOS ANGELES 

Department of Mathematics 
Faculty Positions 2016–17

Tenured/Tenure-Track positions 2016–
17

The Department of Mathematics at 
the University of California, Los Angeles, 
invites applications for tenure-track or 
tenured faculty positions starting July 1, 
2016. Outstanding candidates in all areas 
of mathematics may be considered. Ap-
plicants must possess a PhD and should 
have outstanding accomplishments in 
both research and teaching. Duties include 
mathematical research, undergraduate 
and graduate teaching, and departmental 
and university service. Level of appoint-
ment will be based on qualifications, with 
appropriate salary per UC pay scales.

Applications will be accepted until 
the position is filled. To guarantee full 
consideration, the application should 
be received by November 15, 2015. Job 
Tracking #1010-1617-05

The Department of Mathematics at 
the University of California, Los Angeles, 
invites applications for temporary and 
visiting appointments in the categories 
1–5 below. Depending on the level, candi-
dates must give evidence of potential or 
demonstrated distinction in scholarship 
and teaching.

Temporary Positions:
(1) E. R. Hedrick Assistant Professor-

ships: Salary range is $66,800–$70,100, 
and appointments are for three years. The 
teaching load is four one-quarter courses 
per year. Job Tracking #1010-1617-01

(2) Computational and Applied Math-
ematics (CAM) Assistant Professorships: 
Salary range is $66,800–$70,100, and ap-
pointments are for three years. The teach-
ing load is normally reduced by research 
funding to two one-quarter courses per 
year. Job Tracking #1010-1617-02

(3) Program in Computing (PIC) Assis-
tant Adjunct Professorships: Salary range 
is $73,100–$75,300. 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 additional course every two 
years. Initial appointments are for one 
year and possibly longer, up to a maxi-
mum service of four years. Job Tracking 
#1010-1617-03

(4) Assistant Adjunct Professorships 
and Research Postdocs: Appointments 
are normally for one year, with the pos-
sibility of renewal. Strong research and 
teaching background required. The salary 

position is filled. To guarantee full con-
sideration, the application should be 
received by November 30, 2015. To apply: 
submit the AMS Cover Sheet and support-
ing documentation electronically through 
www.mathjobs.org/.

The University of California, Davis, is 
an affirmative action/equal opportunity 
employer with a strong institutional com-
mitment to the achievement of diversity 
among its faculty and staff.

000050

UNIVERSITY OF CALIFORNIA, DAVIS 
Faculty Position in Mathematics

The Department of Mathematics at the 
University of California, Davis, invites 
applications for an Assistant Professor 
(tenure-track) faculty position starting 
July 1, 2016.

Candidates in all areas of mathematics 
will be considered. Priority will be given 
to outstanding candidates working in 
the areas of algebraic geometry, number 
theory, optimization, partial differential 
equations, probability, or scientific com-
putation.

Minimum qualifications for the position 
include a PhD degree or its equivalent in 
the Mathematical Sciences and excellent 
potential for performance in teaching and 
research. Duties include mathematical 
research, undergraduate and graduate 
teaching, and departmental, university, 
and professional service.

Additional information about the  
Department may be found at math. 
ucdavis.edu/.

Applications will be accepted until 
the position is filled. For full consider-
ation, completed applications should be  
received by November 30, 2015. To  
apply: submit the AMS Cover Sheet and 
supporting documentation electronically 
through www.mathjobs.org/.

The University of California, Davis, is 
an affirmative action/equal opportunity 
employer with a strong institutional com-
mitment to the achievement of diversity 
among its faculty and staff.

000049

SAN JOSÉ UNIVERSITY  
Department of Mathematics and 

Statistics

The San José University Department 
of Mathematics and Statistics has four 
Tenure-Track Assistant Professor open-
ings in Numerical Analysis, Discrete  
Applied Math, Computational Statistics 
and Mathematics or Mathematics Educa-
tion starting August 2016. See the com-
plete position descriptions at www.sjsu.
edu/math/employment. PhD required by 
time of appointment. For full consider-
ation, submit all application materials 
to www.mathjobs.org by December 1, 
2015. SJSU is an Affirmative Action/
Equal Opportunity Employer committed 
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the development and implementation of 
new courses and curricula at the under-
graduate level, as well as leadership roles 
in undergraduate activities and advising, 
community outreach activities and in 
improving instructional resources. It is 
expected that the Lecturer will be involved 
in program development, attend relevant 
professional meetings, review programs, 
and be involved in mentoring of visiting 
and junior faculty. Level of appointment 
will be based on qualifications, with ap-
propriate salary per UC pay scales. Further 
information about mathematics at UCLA 
can be found at www.math.ucla.edu.

Applicants should submit a letter of 
interest outlining experiences and qualifi-
cations including teaching philosophy and 
mathematical interests and accomplish-
ments together with a curriculum vita 
and publication record, and arrange for 
at least three letters of recommendation 
to be sent. Materials should be submit-
ted electronically via www.mathjobs.
org. Applications received on or before 
01/01/2016 will be given full consider-
ation.

Job Tracking #1010-1617-10
The department is especially interested 

in candidates who can contribute to the 
diversity & excellence of the academic 
community through teaching and service.

Applications and supporting documen-
tation for all positions must be submitted 
online via www.mathjobs.org.

All letters of evaluation are subject 
to UCLA campus policies on confidenti- 
ality. Refer potential reviewers to 
the UCLA statement of confidentiality 
at https://www.apo.ucla.edu/ 
policies/the-call/summary-of- 
procedures/summary-10-statement-
of-confidentiality

UCLA statement of confidentiality  
at www.math.ucla.edu/people/ 
confidentiality.pdf

The University of California is an Equal 
Opportunity/Affirmative Action Em-
ployer. All qualified applicants will receive 
consideration for employment without 
regard to race, color, religion, sex, sexual 
orientation, gender identity, national ori-
gin, disability, age or protected veteran 
status. For the complete University of 
California nondiscrimination and affir-
mative action policy see: UC Nondiscrim- 
ination and Affirmative Action Policy, 
policy.ucop.edu/doc/4000376/ 
NondiscrimAffirmAct.

The University of California asks that 
applicants complete the Equal Oppor-
tunity Employer survey for Letters and 
Science at the following URL: 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.

000020

UNIVERSITY OF CALIFORNIA,  
SAN DIEGO 

Department of Mathematics

The Department of Mathematics, within 
the Division of Physical Sciences at the 
University of California, San Diego (www.
math.uscd.edu) invites applications for 
one tenured senior position and three 
tenure-track junior positions. One of the 
tenure-track positions is expected to be 
filled in applied mathematics (including 
statistics) and one in analysis/PDE. The 
senior position and one of the junior posi-
tions are open to applicants from all areas 
of pure and applied mathematics.

The University is committed to an  
excellent and diverse staff, faculty, and 
student body. Successful candidates will 
have the potential for leadership in areas 
contributing to diversity, equity, and 
inclusion and will have a desire to play 
a future role in helping to shape and  
expand the University's diversity initia-
tives (diversity.ucsd.edu/). We es-
pecially welcome candidates who have 
experience with and wish to contribute 
to programs that increase the access and 
success of underrepresented students and 
faculty in mathematics. Candidates must 
receive their PhD prior to their first quar-
ter of teaching. Salary is commensurate 
with qualifications and based on UC pay 
scales. The starting date for the positions 
will be July 1, 2016. Review of applications 
will commence on November 1, 2015 and 
continue until the position is filled.
For the Assistant Professor position apply 
here: https://www.mathjobs.org/
jobs/jobs/7409. 

For the Associate or Full Professor posi-
tion apply here: https://www.mathjobs.
org/jobs/jobs/7410.

UCSD is an AA/EO
000053

UNIVERSITY OF CALIFORNIA,  
SAN DIEGO 

Department of Mathematics

The Department of Mathematics, within 
the Division of Physical Sciences at the 
University of California, San Diego (www.
math.uscd.edu) invites applications for 
tenure-track faculty positions. This is a 
broad search that is open to applicants 
from all areas of pure and applied math-
ematics. Successful candidates must have 
a PhD and demonstrated potential for 
excellence in both teaching and research.

Preferred candidates will have the po-
tential for leadership in areas contributing 
to diversity, equity, and inclusion and will 
have a desire to play a future role in help-
ing to shape and expand the University’s 
diversity initiatives (diversity.ucsd.
edu/). We especially welcome candidates 
who have experience with and wish to 
contribute to programs that increase the 
access and success of underrepresented 

students and faculty in mathematics. Posi-
tions are subject to availability of funding.

Candidates must receive their PhD prior 
to their first quarter of teaching. Salary 
is commensurate with qualifications and 
based on UC pay scales. The starting 
date for the position will be July 1, 2016. 
Review of applications will commence 
November 1, 2015 and continue until 
the position is filled. Submit applications 
online through https://www.mathjobs.
org/jobs/jobs/7452.

For applicants interested in spousal/
partner employment, please visit the 
UCSD Partner Opportunities Program at 
academicaffairs.ucsd.edu/offices/
partneropp/.

EOE/AA 
000054

CONNECTICUT 

YALE UNIVERSITY 
J. Willard Gibbs 

Assistant Professorships 
in Mathematics 

2016–17

The Gibbs Assistant Professorships are 
intended primarily for men and women 
who received their PhD degree and show 
definite promise in research in pure or 
applied mathematics. Appointments are 
for three years. The salary will be at 
least $77,000. 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 persons with disabilities, pro-
tected veterans, and members of minority 
groups are encouraged to apply. Review 
of applications will begin immediately 
with an application deadline of November 
30, 2015.

Submit applications and supporting 
material through MathJobs.org. Submit 
inquiries to math.positions@yale.edu. 
Offers expected to be made in early Feb-
ruary 2016.

000044

MASSACHUSETTS

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
Cambridge, MA

The Mathematics Department at MIT 
is seeking to fill positions in Pure and  
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We expect to offer some two-year post-
doctoral positions.

Up to 8 von Neumann Fellowships will 
be available for each academic year. To be 
eligible for the von Neumann Fellowships, 
applications should be at least 5, but no 
more than 15 years following the receipt 
of their PhD.

The Veblen Research Instructorship is a 
three-year position in partnership with the 
department of Mathematics at Princeton 
University. Three-year instructorships 
will be offered each year to candidates in 
pure and applied mathematics who have 
received their PhD within the last 3 years. 
Usually the first and third year of the 
instructorship will be spent at Princeton 
University and will carry regular teaching 
responsibilities. The second year is spent 
at the Institute and dedicated to indepen-
dent research of the instructor’s choice. 
Candidates interested in a Veblen instruc-
torship position may apply directly at the 
IAS website https://applications.
ias.edu or they may apply through Math-
Jobs. If they apply at MathJobs, they 
must also complete the application form 
at https://applications.ias.edu but 
do not need to submit a second set of 
reference letters. Questions about the ap-
plication procedure should be addressed 
to applications@math.ias.edu. In addi-
tion, there are also two-year postdoctoral 
positions in computer science and dis-
crete mathematics offered jointly with the 
following institutions: The Department 
of Computer Science at Princeton Univer-
sity, www.cs.princeton.edu, DIMACS 
at Rutgers, The State University of New 
Jersey, www.dimacs.rutgers.edu and 
the Simons Foundation Collaboration on 
Algorithms and Geometry, https://www.
simonsfoundation.org/mathematics-
and-physical-science/algorithms-
and-geometry-collaboration/.

School term dates for 2016–2017 aca-
demic year are: term I, Monday September 
19 to December 16, 2016; term II, Monday 
January 16, 2017, to Friday, April 14, 
2017.

During the 2016–2017 academic year, 
the School will have a special program on 
Homological Mirror Symmetry, and Paul 
Seidel from MIT will be the Distinguished 
Visiting Professor. Maxim Kontsevich 
from IHES will be attending the program 
for one month during each of the fall and 
spring terms (from mid-October to mid-
November) and for the month of February. 
Denis Auroux from UC Berkeley will be 
attending for term II.

Homological Mirror Symmetry (HMS) 
was initiated by Kontsevich. It benefits 
from a close relation with string theory 
and has developed into a powerful and 
versatile idea. During the program, we 
will consider the core conjectures of HMS 
and its role as a framework within which 
wider questions from mirror symmetry 
and other parts of mathematics can be 
studied. This is still a developing subject, 

Beyond meeting fully its legal obligations 
for non-discrimination, Williams College 
is committed to building a diverse and in-
clusive community where members from 
all backgrounds can live, learn, and thrive.

000042

MISSOURI

UNIVERSITY OF CENTRAL MISSOURI 
Tenure Track Position in  

Actuarial Science and Mathematics 
(#998450)

The Department of Mathematics and Com-
puter Science at the University of Central 
Missouri (UCM) invites applications for a 
tenure track assistant professor position 
in Actuarial Science and Mathematics to 
begin in August 2016.

Applicants must have a PhD degree in 
actuarial science, mathematics, or statis-
tics by August 2016. Successful candi-
dates should be able to teach a variety of 
undergraduate and master's level courses, 
including graduate courses in analysis 
and statistics. Preference will be given 
to candidates who are in the process of, 
or interested in, achieving an Associate 
or Fellow designation in the Society of 
Actuaries and can contribute to UCM earn-
ing the Centers of Actuarial Excellence 
designation. The Associate or Fellow des-
ignation in the Society of Actuaries must 
be obtained before promotion and tenure 
consideration.

Initial screening of applications begins 
November 15, 2015, and continues until 
the position is filled. For more information 
about the position and the application 
process, visit www.ucmo.edu/math-cs/
openings.cfm. 

To apply, visit https://jobs.ucmo.
edu and apply for position #998450.

000047

NEW JERSEY

INSTITUTE FOR ADVANCED STUDY 
School of Mathematics 

Princeton, NJ

The School of Mathematics at the Institute 
for Advanced Study has a limited number 
of memberships with financial support for 
research during the 2016–2017 academic 
year. The School frequently sponsors 
special programs. However, these pro-
grams comprise no more than one-third 
of the memberships so that each year a 
wide range of mathematics is supported. 
Candidates must give evidence of abil-
ity in research comparable at least with 
that expected for the PhD degree, but 
otherwise can be at any career stage. Suc-
cessful candidates will be free to devote 
themselves full time to research. About 
half of our members will be postdoctoral 
researchers within 5 years of their PhD. 

Applied Mathematics, and Statistics at 
the level of Assistant Professor or higher 
beginning July 2016 (for the 2016–2017 
academic year). Appointments are based 
primarily on exceptional research qualifi-
cations. Appointees will be required to ful-
fill teaching duties and pursue their own 
research program. PhD in Mathematics 
or related field required by employment 
start date.

For more information and to apply, 
please visit www.mathjobs.org. To re-
ceive full consideration, submit applica-
tions by December 1, 2015. MIT is an 
Equal Opportunity, Affirmative Action 
Employer.

000032

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
Cambridge, MA

The Mathematics Department at MIT is 
seeking to fill positions in Pure and Ap-
plied Mathematics, and Statistics at the 
level of Instructor beginning July 2016 (for 
the 2016–2017 academic year). Appoint-
ments are based primarily on exceptional 
research qualifications. Appointees will 
be expected to fulfill teaching duties and 
pursue their own research program. PhD 
in Mathematics or related field required 
by employment start date.

For more information and to apply, 
please visit www.mathjobs.org. To re-
ceive full consideration, submit applica-
tions by December 1, 2015. MIT is an 
Equal Opportunity, Affirmative Action 
Employer.

000033

WILLIAMS COLLEGE 
Department of Mathematics and 

Statistics

The Williams College Department of Math-
ematics and Statistics invites applications 
for two full-time visiting positions in 
mathematics for the 2016–2017 year. The 
teaching load is four courses. Preference 
will be given to candidates who will have 
a PhD in mathematics by September 2016.

Applicants can apply electronically at 
mathjobs.org. Evaluations of applica-
tions will begin on or after November 
15 and will continue until the position is 
filled. All offers of employment are con-
tingent upon completion of a background 
check dean-faculty.williams.edu/
prospective-faculty/background-
check-policy. For more information 
on the Department of Mathematics and 
Statistics, visit math.williams.edu. Wil-
liams College is a coeducational liberal 
arts institution located in the Berkshire 
Hills of western Massachusetts. The col-
lege has built its reputation on outstand-
ing teaching and scholarship and on the 
academic excellence of its approximately 
2,000 students. Please visit the Williams 
College website (www.williams.edu). 
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online at: https://www.mathjobs.org/
jobs. If necessary; however, application 
materials may instead be mailed to: Search 
Committee, Dept. of Math., Hill Center, 
Rutgers University, 110 Frelinghuysen 
Road, Piscataway, NJ 08854-8019. 

Rutgers, the State University of New Jer-
sey, is an Equal Opportunity/Affirmative 
Action Employer. All qualified applicants 
will receive consideration for employment 
without regard to race, color, religion, 
sex, sexual orientation, gender identity 
or expression, national origin, disability, 
protected veteran status or any other clas-
sification protected by law.

000048

UTAH

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 statistics. These positions are part of 
a University-wide cluster hiring effort 
in statistics, with particular emphasis 
in mathematics, computer science, and 
bioengineering. Successful candidates will 
have strong interdisciplinary interests.
• Three-year Burgess, Tucker, and Wylie 

Assistant Professor Lecturer positions.
• Research Training Group (RTG) post-

doctoral positions in Algebraic Geometry 
and Topology. Please see our website at 
www.math.utah.edu/positions for in-
formation regarding available positions 
and application requirements. Applica-
tions must be completed through www.
mathjobs.org/jobs/Utah. Completed 
applications received before January 1, 
2016, will receive full consideration. The 
University of Utah is an Equal Opportu-
nity/Affirmative Action employer and 
educator. Minorities, women, veterans, 
and those with disabilities are strongly 
encouraged to apply. Veterans. prefer-
ence is extended to qualified veterans. 
Reasonable disability accommodations 
will be provided with adequate notice.  
For additional information about the 
University's commitment to equal oppor-
tunity and access see: www.utah.edu/
nondiscrimination/.
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record of research accomplishments, and 
have a concern for teaching. The normal 
annual teaching load for research-active 
faculty is 2-1, that is, two courses for one 
semester, plus one course for the other 
semester. Review of applications begins 
immediately.

TENURE-TRACK ASSISTANT/TEN-
URED ASSOCIATE PROFESSORSHIP: 
Subject to availability of funding, the De-
partment expects an opening at the level 
of tenure-track Assistant Professor or ten-
ured Associate Professor in Mathematical 
Finance/Stochastic Analysis. Candidates 
must have a PhD and show a strong re-
cord of research accomplishments, and 
have a concern for teaching. The normal 
annual teaching load for research-active 
faculty is 2-1, that is, two courses for one 
semester, plus one course for the other 
semester. Review of applications begins 
immediately.

TENURE-TRACK ASSISTANT PROFES-
SORSHIP: Subject to availability of fund-
ing, the Department expects an opening 
at the level of Tenure-Track Assistant 
Professor. In exceptional cases, there 
may be the possibility of appointment at 
a higher level. Candidates must have a 
PhD and show a strong record of research 
accomplishments in pure or applied math-
ematics, and have a concern for teaching. 
The Department has hiring priorities in 
Discrete Mathematics and Mathematical 
Data Analysis, but outstanding candidates 
in any field of pure or applied math-
ematics will be considered. The normal 
annual teaching load for research-active 
faculty is 2-1, that is, two courses for one 
semester, plus one course for the other 
semester. Review of applications begins 
immediately.

HILL ASSISTANT PROFESSORSHIP 
and NON-TENURE-TRACK ASSISTANT 
PROFESSORSHIP: These are three-year 
nonrenewable positions. Subject to avail-
ability of funding, the department expects 
two Hill Assistant Professorships and 
one Non-Tenure-Track Assistant Profes-
sorship. These positions carry a reduced 
teaching load of 2-1 for research; candi-
dates should have received a PhD, show 
outstanding promise of research ability in 
pure or applied mathematics, and have a 
concern for teaching. Review of applica-
tions begins December 1, 2015. Applicants 
for the above positions should submit a 
curriculum vitae (including a publication 
list) and arrange for four letters of refer-
ence to be submitted, one of which evalu-
ates teaching. Applicants should first go 
to the website https://www.mathjobs.
org/jobs and fill out the AMS Cover Sheet 
electronically. It is essential to fill out the 
cover sheet completely, including naming 
the positions being applied for (JBP, TAP, 
TTAP, TAS, HILL, NTTAP, respectively) 
giving the AMS Subject Classification 
number(s) of area(s) of specialization, and 
answering the question about how materi-
als are being submitted. The strongly pre-
ferred way to submit the CV, references, 
and any other application materials is 

and the program is open to a variety of 
approaches and viewpoints.

The intention is that the fall term will 
have a greater focus on the core build-
ing blocks of HMS as currently under-
stood: the A-model theory (Lagrangian 
submanifolds, holomorphic curves and 
their generalizations), the B-model theory 
(derived categories in algebraic geom-
etry) and mathematical interpretations 
of the Strominger-Yau-Zaslow approach, 
including the Gross-Siebert program. 
Specific questions of interest include: the 
role of singular Lagrangian submanifolds 
(such as Lagrangian skeleta); the effect of 
instanton corrections on the construction 
of mirror manifolds; and the structure of 
wrapped Fukaya categories. We will also 
consider the interplay between the vari-
ous algebraic notions that appear in HMS.

The second term would widen the focus, 
allowing space for emerging interactions 
between HMS and other areas. Examples 
are the theory of Special Lagrangian sub-
manifolds, tropical geometry and non-
archimedean analytic geometry, as well as 
sheaf-theoretic methods. We also intend 
to look at applications of ideas from 
homological mirror symmetry to specific 
classes of manifolds, such as complex 
symplectic manifolds and cluster variet-
ies.

There will be two workshops during the 
special program. The term I workshop 
“homological mirror symmetry: methods 
and structures,” will be held Novem- 
ber 7–11, 2016. The term II workshop, 
“homological mirror symmetry: emerging 
developments and applications”, will be 
held March 13–17, 2017.

000022

RUTGERS UNIVERSITY—NEW BRUNSWICK 
Mathematics Department

The Mathematics Department of Rutgers 
University—New Brunswick invites appli-
cations for the following positions which 
may be available September 2016.

TENURED JOSHUA BARLAZ PROFES-
SORSHIP OF MATHEMATICS: The Rutgers 
University—New Brunswick Mathematics 
Department invites applications at the 
level of tenured Professor for the Joshua 
Barlaz Professorship of Mathematics. 
Candidates must have a PhD and have 
an outstanding record of teaching and 
research in pure or applied mathemat-
ics. The normal annual teaching load for 
research-active faculty is 2-1, that is, two 
courses for one semester, plus one course 
for the other semester. Review of applica-
tions begins immediately.

TENURE-TRACK ASSISTANT/TEN-
URED ASSOCIATE/TENURED FULL PRO-
FESSORSHIP: Subject to availability of 
funding, the Department expects an open-
ing at the level of tenure-track Assistant 
Professor, tenured Associate Professor, 
or tenured Full Professor in Numerical 
Analysis/Scientific Computation. Candi-
dates must have a PhD and show a strong 

https://www.mathjobs.org/jobs
https://www.mathjobs.org/jobs
http://www.utah.edu/nondiscrimination/
http://www.utah.edu/nondiscrimination/
http://mathjobs.org/jobs/Utah
www.math.utah.edu/positions
http://www.mathjobs.org/jobs
http://www.mathjobs.org/jobs
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by email to scmath@hku.hk. They should 
also arrange for submission, to the same 
e-mail address as stated above, three 
reference letters from senior academics. 
One of these senior academics should 
be asked to comment on the applicant’s 
ability in teaching, or the applicant should 
arrange to have an additional reference 
letter on his/her teaching sent to the same 
email address as stated above. Please in-
dicate clearly which level they wish to be  
considered for and the reference number 
in the subject of the email. Application 
forms (341/1111) can be downloaded at 
www.hku.hk/apptunit/form-ext.doc. 
Further particulars can be obtained at 
jobs.hku.hk/. Review of applications 
will start from December 1, 2015 and 
continue until the post is filled.

The University thanks applicants for 
their interest, but advises that only can-
didates shortlisted for interviews will be 
notified of the application result.

The University is an equal opportuni-
ties employer and is committed to a  
No-Smoking Policy.
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Professor Molin Ge is the Honorary Direc-
tor, Professor Zhiming Ma is the Director 
of the Advisory Board. Professor William 
Y.C. Chen serves as the Director. TCAM 
plans to fill in fifty or more permanent 
faculty positions in the next few years. In 
addition, there are a number of temporary 
and visiting positions. We look forward 
to receiving your application or inquiry 
at any time. There are no deadlines. For 
more information, please visit www.cam.
tju.edu.cn/ or contact Ms. Debbie  
Renyuan Zhang at zhangry@tju.edu.cn, 
telephone: 86-22-2740-5389.

000052

HONG KONG

THE UNIVERSITY OF HONG KONG 
Tenure-Track Associate Professor/

Assistant Professor  
in the Department of Mathematics 

(Ref.: 201500788)

Applications are invited for tenure-track 
appointment as Associate Professor/
Assistant Professor in the Department 
of Mathematics, to commence from Sep-
tember 1, 2016 or as soon as possible 
thereafter. The appointment will initially 
be made on a three-year term basis, with 
the possibility of renewal and with con-
sideration for tenure before the expiry of 
the second three-year contract.

The Department of Mathematics pro-
vides a solid general undergraduate edu-
cation in mathematics, offers supervi-
sion in graduate study for students with 
a strong interest in and a capacity for 
mathematics, and engages in teaching and 
research aiming at a high international 
standing. Information about the Depart-
ment can be obtained at www.hku.hk/
math/.

Candidates in all areas of Applied Math-
ematics and Mathematical Sciences will 
be considered, with preference given to 
those working in the areas of Scientific 
Computing, Computational Mathemat-
ics, Financial Mathematics, Operations  
Research, and Optimization. The appoin-
tee is expected to actively engage in out-
reach and service.

A globally competitive remuneration 
package commensurate with qualifica-
tions and experience will be offered. At 
current rates, salaries tax does not exceed 
15 percent of gross income. The appoint-
ment will attract a contract-end gratuity 
and University contribution to a retire-
ment benefits scheme, totalling up to 15 
percent of basic salary, as well as annual 
leave, and medical benefits. Housing ben-
efits will be provided as applicable.

Applicants should send a completed 
application form, together with an up-
to-date CV containing information on 
educational and professional experience, 
a complete list of publications, a survey 
of past research and teaching experience, 
a research plan for the next few years, 
and a statement on teaching philosophy 

BEIRUT

THE AMERICAN UNIVERSITY OF BEIRUT 
Faculty Positions in Mathematics

The Department of Mathematics at the 
American University of Beirut (AUB) in-
vites applications for positions in math-
ematics at the assistant professor level to 
begin August 15, 2016.

Anticipated vacancies are in any of the 
following areas: (1) Numerical Analysis 
and Computing, (2) Algebra and Number 
Theory. Strong candidates in other areas 
of mathematics may be considered.

Electronic submissions are highly 
encouraged and may be sent to as_dean@
aub.edu.lb or can be sent through the 
MathJobs website at https://www.math-
jobs.org.

Applicants should indicate whether 
they are planning to attend the AMS-MAA 
Joint Mathematics Meetings on January 
6–9, 2016 in Seattle, Washington.

All applications and letters of refer-
ence should arrive by December 1, 2015. 
Applications will continue to be received 
after the deadline, but may not receive full 
consideration.

For more information, please visit www.
aub.edu.lb/fas/pages/academic- 
employment.aspx.

The American University of Beirut is an 
Equal Opportunity Employer.

000051

CHINA

TIANJIN UNIVERSITY, CHINA 
 Tenured/Tenure-Track/Postdoctoral 

Positions at the Center for  
Applied Mathematics

Dozens of positions at all levels are avail-
able at the recently founded Center for 
Applied Mathematics, Tianjin Univer-
sity, China. We welcome applicants with 
backgrounds in pure mathematics, ap-
plied mathematics, statistics, computer  
science, bioinformatics, and other related 
fields. We also welcome applicants who 
are interested in practical projects with 
industries. Despite its name attached 
with an accent of applied mathematics, 
we also aim to create a strong presence 
of pure mathematics. Chinese citizen-
ship is not required. Light or no teaching 
load, adequate facilities, spacious office 
environment and strong research sup-
port. We are prepared to make quick and 
competitive offers to self-motivated hard 
workers, and to potential stars, rising 
stars, as well as shining stars. The Center 
for Applied Mathematics, also known as 
the Tianjin Center for Applied Mathemat-
ics (TCAM), located by a lake in the central 
campus in a building protected as histori-
cal architecture, is jointly sponsored by 
the Tianjin municipal government and the 
university. The initiative to establish this 
center was taken by Professor S. S. Chern. 

https://www.mathjobs.org
https://www.mathjobs.org
http://www.aub.edu.lb/fas/pages/academic-employment.aspx
http://www.aub.edu.lb/fas/pages/academic-employment.aspx
http://www.cam.tju.edu.cn/
http://www.cam.tju.edu.cn/
http://www.hku.hk/math/
http://www.hku.hk/math/
http://www.hku.hk/apptunit/form-ext.doc
http://jobs.hku.hk/
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Memphis, Tennessee
University of Memphis

October 17–18, 2015
Saturday – Sunday

Meeting #1113
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: August 2015
Program first available on AMS website: September 3, 2015
Issue of Abstracts: Volume 36, Issue 3

Deadlines
For organizers: 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
Mark van Hoeij, Florida State University, Solving prob-

lems with the LLL algorithm.
Vaughan F.R. Jones, Vanderbilt University, Do all sub-

factors come from conformal field theory?.
Mette S. Olufsen, Department of Mathematics, North 

Carolina State University, Patient specific modeling of car-
diovascular system dynamics.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Advances in Operator Theory and Applications, in 
memory of James Jamison, Fernanda Botelho, University 
of Memphis, and T.S.S.R.K. Rao, Indian Statistical Institute 
Bangalore.

Analysis of Differential and Integral Equations, D.P. 
Dwiggins and T. Hagen, University of Memphis.

Banach Spaces and Applications, Anna Kaminska, Pei-
kee Lin, and Bentuo Zheng, University of Memphis.

Cahn-Hilliard and Related Equations and Applications, 
Giséle Ruiz Goldstein, University of Memphis, and Alain 
Miranville, Université de Poitiers.

Computational Analysis, George Anastassiou, Univer-
sity of Memphis.

Control and Inverse Problems for Partial Differential 
Equations, Matthias Eller, Georgetown University, Shitao 
Liu, Clemson University, and Roberto Triggiani, University 
of Memphis.

Difference Equations and Applications, Michael A. 
Radin, Rochester Institute of Technology, and Youssef 
Raffoul, University of Dayton.

Ergodic Theory, James T. Campbell and Mate Wierdl, 
University of Memphis.

Evolution Equations and Partial Differential Equations, 
Jerome A. Goldstein, University of Memphis, Rainer 

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 www.ams.org/meetings/. 

Final programs for Sectional Meetings will be archived on the AMS website accessible from the stated URL .

http://www.ams.org/meetings/
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Nagel, Universitaet Tuebingen, and Guillermo Reyes, 
University of Southern California.

Extremal Graph Theory (in memory of Ralph Faudree), 
Paul Balister, University of Memphis, Béla Bollobás, Uni-
versity of Cambridge UK, and University of Memphis, and 
Vladimir Nikiforov, University of Memphis.

Fractal Geometry and Dynamical Systems, Mrinal Kanti 
Roychowdhury, University of Texas Rio Grand Valley.

Probabilistic Combinatorics, Paul Balister, University of 
Memphis, and Béla Bollobás, University of Cambridge UK, 
and University of Memphis.

Recent Advances in Commutative Algebra, Sandra Spi-
roff, University of Mississippi, and Lance Miller, University 
of Arkansas.

Spectra of Graphs and Hypergraphs, Vladimir Nikifo-
rov, University of Memphis.

Stabilization, Control, and Analysis of Evolutionary 
Partial Differential Equations, George Avalos, University 
of Nebraska Lincoln, Scott Hansen, Iowa State University, 
and Justin Webster, College of Charleston.

The Analysis, Geometry, and Topology of Groupoids, 
Emily Proctor, Middlebury College, and Christopher 
Seaton, Rhodes College.

Topological Combinatorics, Eric Gottlieb, Rhodes Col-
lege, and Russ Woodroofe, Mississippi State University.

von Neumann Algebras, Vaughan Jones, Vanderbilt 
University, and David Penneys, University of California 
Los Angeles.

Fullerton, California
California State University, Fullerton

October 24–25, 2015
Saturday – Sunday

Meeting #1114
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2015
Program first available on AMS website: September 10, 

2015
Issue of Abstracts: Volume 36, Issue 4

Deadlines
For organizers: 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
Mina Aganagic, University of California, Berkeley, Re-

fined Chern-Simons Index and Knot Homology.
John Lott, University of California - Berkeley, 3D Ricci 

flow since Perelman.
Eyal Lubetzky, Courant Institute (NYU), Random walks 

on the random graph.

Zhiwei Yun, Stanford University, Rigid automorphic 
forms and applications.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Algebraic and Combinatorial Structures in Knot Theory, 
Allison Henrich, Seattle University, Aaron M. Kaestner, 
North Park University, Sam Nelson, Claremont McKenna 
College, and Matt Rathbun, California State University, 
Fullerton.

Analysis on Metric Spaces (in honor of Fred Gehring on 
the occasion of his 90th birthday), Zair Ibragimov, Cali-
fornia State University, Fullerton.

Applied Mathematics in Industry: In Memory of Profes-
sor John G. Pierce (1942-2015), Charles H. Lee, Angel R. 
Pineda, Manhattan College, California State University, 
Fullerton.

Fixed Point Theory and Applications, Clement B Am-
padu, Talat Nazir, Malardalen University, and Xavier A 
Udo-Utun, University of Uyo.

Geometric Analysis, John Lott, University of California, 
Berkeley, and Aaron Naber, Northwestern University.

History and Philosophy of Mathematics, Jim Tattersall, 
Providence College, and Shawn McMurran, California State 
University, San Bernardino.

Homological Methods in Commutative Algebra, Amanda 
Croll, Concordia University, Irvine, and Jack Jeffries, Uni-
versity of Michigan.

Humanistic Mathematics, Mark Huber, Claremont McK-
enna College, and Gizem Karaali, Pomona College.

Mathematical Techniques in Quantum Theories and 
Quantum Finance, with applications, Alfonso F Agnew, 
California State University at Fullerton, and David Carfi, 
University of Messina, Italy.

Mathematical/Statistical Modeling and Its Applications 
to Science and Engineering, Kanadpriya Basu, Occidental 
College.

Mathematicians and Outreach Programs, Olga Radko, 
University of California Los Angeles, and Bogdan D. 
Suceavă, California State University, Fullerton.

Recent Advances in Computational and Mathematical 
Biology, Fengzhu Sun, University of Southern California, 
and Jianjun Paul Tian and Mary Ballyk, New Mexico State 
University.

Recent Advances in Finite Groups and their Representa-
tions, Adam Glesser, California State University, Fullerton, 
and Mandi Schaeffer Fry, Metropolitan State University 
of Denver.

Recent Advances in Number Theory, Christopher Lyons, 
California State University, Fullerton, and Karl Rubin and 
Alice Silverberg, University of California, Irvine.

Recent Developments in Nonlinear Partial Differential 
Equations, Changyou Wang, Purdue University, and Yifeng 
Yu, University of California at Irvine.

Recent Results in Operator Theory and Operator Al-
gebras, Asuman G. Aksoy, Claremont McKenna College, 
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Don Hadwin, University of New Hampshire, and Hassan 
Yousefi, California State University, Fullerton.

Research in Mathematics by Early Career Graduate Stu-
dents, Tamas Forgacs, Carmen Caprau, and Oscar Vega, 
California State University, Fresno.

Spatial Graphs, Erica Flapan, Pomona College, Thomas 
Mattman, California State University, Chico, Blake Mellor, 
Loyola Marymount University, Ramin Naimi, Occidental 
College, and Ryo Nikkuni, Tokyo Women’s Christian 
University.

Spatio-Temporal Modeling of Neuronal Data, Reza 
Ramezan and Sam Behseta, California State University, 
Fullerton.

Spectral Asymptotics of Large Matrices, Alain Bourget 
and Tyler McMillen, California State University, Fullerton.

Spectral Theory of Ergodic Schrödinger Operators and 
related models, S. Jitomirskaya, University of California, 
Irvine, and Christoph Marx, Oberlin College.

Stochastic modeling and statistical inference, Qidi Peng, 
Claremont Graduate University.

Strategies of Training Pre-Service Teachers, Margaret 
Kidd, Cherie Ichinose, David Pagni, and Bogdan D. 
Suceavă, California State University, Fullerton.

New Brunswick, New 
Jersey
Rutgers University

November 14–15, 2015
Saturday – Sunday

Meeting #1115
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: September 2015
Program first available on AMS website: September 29, 

2015
Issue of Abstracts: Volume 36, Issue 4

Deadlines
For organizers: 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
Lee Mosher, Rutgers University, The geometry and dy-

namics of the outer automorphism group of a free group.
Jill Pipher, Brown University, Harmonic Analysis and 

elliptic boundary value problems.
David Vogan, Massachusetts Institute of Technology, 

Matrices (nearly) of order two.
Wei Zhang, Columbia University, Euler product and 

Taylor expansions of L-functions.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Advances in Valuation Theory, Samar El Hitti, New York 
City College of Technology, City University of New York, 
Franz-Viktor Kuhlmann, University of Saskatchewan, and 
Hans Schoutens, New York City College of Technology, 
City University of New York.

Algebraic Geometry and Combinatorics, Elizabeth Drel-
lich, University of North Texas, Erik Insko, Florida Gulf 
Coast University, Aba Mbirika, University of Wisconsin-
Eau Claire, and Heather Russell, Washington College.

Applications of CAT(0) Cube Complexes, Sean Cleary, 
City College of New York and the City University of New 
York Graduate Center, and Megan Owen, Lehman College 
of the City University of New York.

Aspects of Minimal Surfaces in Riemannian Manifolds, 
Zheng Huang and Marcello Lucia, City University of New 
York, Staten Island and Graduate Center.

Aspects of Resolutions and Syzygies in Commutative 
Algebra, Courtney Gibbons, Hamilton College, and Denise 
Rangel Tracy, Syracuse University.

Commutative Algebra, Laura Ghezzi, New York City 
College of Technology, City University of New York, and 
Jooyoun Hong, Southern Connecticut State University.

Difference Equations and Applications, Manos Drymo-
nis, Providence College, Evelina Lapierre, Johnson and 
Wales University, and Michael Radin, Rochester Institute 
of Technology.

Geometric Analysis, Paul Feehan, Manos Maridakis, and 
Natasa Sesum, Rutgers University.

Geometric Topology: A Celebration of Jim West’s 70th 
Birthday, Alexandre Dranishnikov, University of Florida, 
Steve Ferry, Rutgers University, and Boris Goldfarb, State 
University of New York at Albany.

Geometry and Combinatorics of Polytopes, Egon Schulte, 
Northeastern University, and Asia Ivić Weiss, York Uni-
versity.

Geometry of Groups, Surfaces and 3-manifolds, Abhijit 
Champanerkar, College of Staten Island and The Graduate 
Center, City University of New York, Feng Luo, Rutgers 
University, and Joseph Maher, College of Staten Island 
and The Graduate Center, City University of New York.

Invariants of Knots, Links and 3-Manifolds, Ilya Kofman, 
College of Staten Island and The Graduate Center, City Uni-
versity of New York, and Adam Lowrance, Vassar College.

Modern Schubert Calculus, Anders Buch and Chris 
Woodward, Rutgers University.

Multiple Combinatorial Numbers and Associated Identi-
ties, Hasan Coskun, Texas A&M University-Commerce.

Multiscale Methods in Cell and Developmental Biology, 
Anastasios Matzavinos, Brown University, and Chuan 
Xue, Ohio State University.

Nonlinear Waves in Differential Equations, Linghai 
Zhang, Lehigh University.
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Number Theory, Spectral Theory, and Homogeneous 
Dynamics, Dubi Kelmer, Boston College, and Alex Kon-
torovich, Rutgers University.

Partial Differential Equations in Geometric Analysis, 
Jeffrey Case and Alice Chang, Princeton University, and 
Yi Wang, Johns Hopkins University and Institute for Ad-
vanced Study.

Probability, Combinatorics and Statistical Mechanics, 
Nayantara Bhatnagar, University of Delaware, Brian Rider, 
Temple University, and Douglas Rizzolo, University of 
Delaware.

Representation Theory, Vertex Operator Algebras, and 
Related Topics, Corina Calinescu, New York City College of 
Technology, City University of New York, Andrew Doug-
las, New York City College of Technology and Graduate 
Center, City University of New York, and Joshua Sussan, 
Medgar Evers College, City University of New York.

Representations of Reductive Groups, Jeffrey Adams, 
University of Maryland, Stephen D. Miller, Rutgers Uni-
versity, and David Vogan, Massachusetts Institute of 
Technology.

Smooth and Symbolic Ergodic Theory, Andrey Gogolev, 
State University of New York at Binghamton, and Federico 
Rodriguez Hertz and Zhiren Wang, Pennsylvania State 
University.

Topological Data Analysis: Computations, Statistics, 
and Applications, Miroslav Kramar and Rachel Levanger, 
Rutgers University.

Seattle, Washington
Washington State Convention Center and 
the Sheraton Seattle Hotel

January 6–9, 2016
Wednesday – Saturday

Meeting #1116
Joint Mathematics Meetings, including the 122nd Annual 
Meeting of the AMS, 99th Annual Meeting of the Math-
ematical Association of America (MAA), annual meetings 
of the Association for Women in Mathematics (AWM) and 
the National Association of Mathematicians (NAM), and the 
winter meeting of the Association of 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 2015
Program first available on AMS website: November 1, 2015
Issue of Abstracts: Volume 37, Issue 1

Deadlines
For organizers: Expired
For abstracts: Expired

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

Joint Invited Addresses
Jennifer Chayes, Microsoft Research, Network Science: 

From the Online World to Cancer Genomics (MAA-AMS-
SIAM Gerald and Judith Porter Public Lecture).

Kristin Lauter, Microsoft Research, Title to be an-
nounced (AMS-MAA Invited Address).

Xiao-Li Meng, Harvard University, Statistical paradises 
and paradoxes in big data (AMS-MAA Invited Address).

Karen E. Smith, University of Michigan, Title to be an-
nounced (AWM-AMS Noether Lecture).

AMS Invited Addresses
Panagiota Daskalopoulos, Columbia University, An-

cient solutions to parabolic partial differential equations.
Alex Eskin, University of Chicago, The SL(2,R) action 

on moduli space.
W. Timothy Gowers, University of Cambridge, Gener-

alizations of Fourier analysis, and how to apply them (Part 
I) (AMS Colloquium Lectures: Lecture I).

W. Timothy Gowers, University of Cambridge, Gener-
alizations of Fourier analysis, and how to apply them (Part 
II) (AMS Colloquium Lectures: Lecture II).

W. Timothy Gowers, University of Cambridge, Gener-
alizations of Fourier analysis, and how to apply them (Part 
III) (AMS Colloquium Lectures: Lecture III).

Marta Lewicka, University of Pittsburgh, Prestrained 
elasticity: curvature constraints and differential geometry 
with low regularity.

Daniel A. Spielman, Yale University, Graphs, Vectors 
and Matrices (AMS Josiah Willard Gibbs Lecture).

David Vogan, Massachusetts Institute of Technology, 
Conjugacy classes and group representations (AMS Retiring 
Presidential Address).

Steve Zelditch, Northwestern University, Chaotic bil-
liards and vibrations of drums.

AMS Special Sessions
If you are volunteering to speak in a Special Ses-
sion, you should send your abstract as early as pos-
sible via the abstract submission form found at 
jointmathematicsmeetings.org/meetings/ab-
stracts/abstract.pl?type=jmm.

Some sessions are cosponsored with other organiza-
tions. These are noted within the parenthesis at the end 
of each listing, where applicable.

Advances in Free Analysis: the Theory and Applications 
of Noncommutative Functions, Inequalities, and Domains, 
Joseph A. Ball, Virginia Polytechnic Institute, and Paul S. 
Muhly, University of Iowa, Iowa City.

Advances in the Theory and Application of Reaction 
Diffusion Models, Jerome Goddard, II, Auburn University, 
and Ratnasingham Shivaji, University of North Carolina, 
Greensboro.

Algebraic Theory of Differential and Functional Equa-
tions, Taylor Dupuy, Hebrew University of Jerusalem and 
University of Vermont, and Alexey Ovchinnikov, CUNY 
Queens College, New York.
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Algebraic and Topological Methods in Combinatorics, 
Andrew Berget, Western Washington University, Steven 
Klee, Seattle University, and Isabella Novik, University of 
Washington, Seattle.

Analysis and Geometry in Nonsmooth Metric Measure 
Spaces, Luca Capogna, Worcester Polytechnic Institute, 
and Jeremy Tyson, University of Illinois at Urbana-
Champaign.

Analysis, Geometry, and Data, Kevin R. Vixie, Washing-
ton State University, Pullman, and Bala Krishnamoorthy, 
Washington State University, Vancouver.

Analytic Function Spaces and Operators on Them, Tim 
Ferguson and Hyun Kwon, University of Alabama, Tus-
caloosa.

Analytic Methods in Geometry, Eric Bahuaud and Dylan 
Helliwell, Seattle University.

Applications of Logic, Model Theory, and Theoreti-
cal Computer Science to Systems Biology, James Lynch, 
Clarkson University, and Leo Marcus, Santa Monica, CA 
(AMS-ASL).

Applied and Computational Topology, Pawel Dlotko, 
INRIA Saclay, France, Nicholas Scoville, Ursinus College, 
and Matthew Wright, IMA University of Minnesota.

Arithmetic Dynamics, Matthew Baker, Georgia Institute 
of Technology, and Joseph Silverman, Brown University.

Big Demand for Big Data: How Do We Create the Big 
Supply?, Rick Cleary, Babson College, and Xiao-Li Meng, 
Harvard University.

Classification Problems in Operator Algebras, Marcel 
Bischoff and Ben Hayes, Vanderbilt University.

Combinatorial Design Theory, Esther R. Lamken, Cali-
fornia Insitute of Technology.

Commutative Algebra, Karen Smith, University of 
Michigan, Ann Arbor, Emily Witt, University of Utah, and 
Irena Swanson, Reed College (AMS-AWM).

Commutative Algebra and Its Interactions with Alge-
braic Geometry, Daniel Hernández, University of Utah, 
Jack Jeffries, University of Michigan, Ann Arbor, and Karl 
Schwede, University of Utah (AMS-AWM).

Commutative Algebra, I (a Mathematics Research Com-
munities Session), Linquan Ma, University of Utah, Sarah 
Mayes-Tang, Quest University, and Jonathan Montaño, 
University of Kansas.

Current Areas of Interest in the Mathematical Sciences 
of Medieval Islam, Mohammad K. Azarian, University of 
Evansville, and Mohammad Javaheri and Emelie A. Ken-
ney, Siena College.

Data-Intensive Modeling in Ecology, Nikolay Strigul, 
Washington State University, Vancouver, and Bala Krish-
nomoorthy, Washington State Unviersity, Vancouver.

Difference Equations and Applications, Michael A. 
Radin, Rochester Institute of Technology.

Differential Equations, Probability and Sea Ice, I (a Math-
ematics Research Communities Session), B.Cael Barry, MIT 
and Woods Hole Oceanographic Institution, Kaitlin Hill, 
Northwestern University, Ross Lieb-Lappen, Dartmouth 
College, Christian Sampson, University of Utah, and Al-
exandria Volkening, Brown University.

Distribution of Zeros of Entire Functions, Matthew 
Chasse, Rochester Institute of Technology, Tamás 

Forgács, California State University, Fresno, and Andrzej 
Piotrowski, University of Alska Southeast, Juneau.

Early Career Female Mathematicians in Algebra and 
Topology, Jocelyn Bell, United States Military Academy, 
West Point, Bethany Kubik, University of Minnesota, Du-
luth, and Candice Price, Sam Houston State University.

Equations of Fluid Motion, Elaine Cozzi and Radu Das-
caliuc, Oregon State University, and James P. Kelliher, 
University of California Riverside.

Essential Mathematical Structures and Practices in K–12 
Mathematics, William McCallum, University of Arizona, 
Tucson, Kristin Umland, University of New Mexico, and 
Ellen Whitsides, University of Arizona, Tucson.

Financial Mathematics, I (a Mathematics Research Com-
munities Session), Triet Pham, Rutgers University, Wilber 
A Ventura, University of Texas at Arlington, and Kim 
Weston, Carnegie Mellon University.

Fractal Geometry and Dynamical Systems, John Rock, 
Cal Poly Pomona, Machiel van Frankenhuijesen, Utah 
Valley University, and Michel L. Lapidus, University of 
California, Riverside.

Geometric and Categorical Methods in Representation 
Theory, Anthony Licata, Australian National University, 
and Julia Pevtsova, Universityof Washington, Seattle.

Global Harmonic Analysis, Steven Zelditch, Northwest-
ern University, Hart Smith, University of Washington, 
Seattle, and Chris Sogge, Johns Hopkins University.

Graduate Mathematics Courses and Programs for Sec-
ondary Mathematics Teachers, James J. Madden, Louisiana 
State University, Baton Rouge, and James A. Mendoza 
Epperson, University of Texas, Arlington.

Graph Products, Richard Hammack and Dewey Taylor, 
Virginia Commonwealth University.

Higher Genus Curves and Fibrations of Higher Genus 
Curves in Mathematical Physics and Arithmetic Geometry, 
Andreas Malmendier, Utah State University, Logan, and 
Tony Shaska, Oakland University, Rochester.

Innovative Ideas in Enhancing Success in Mathematics 
Classes, Natali Hritonenko, Prairie View A&M University, 
Ellina Grigorieva, Texas Woman’s University, and Michael 
A. Radin, Rochester Institute of Technology (AMS-MAA).

Integrable Systems, Painlevé Equations, and Random 
Matrices, Anton Dzhamay, University of Northern Colo-
rado, Christopher M. Ormerod, California Institute of 
Technology, and Virgil U. Pierce, University of Texas-Pan 
American.

Interactions between Noncommutative Algebra, Alge-
braic Geometry, and Representation Theory, Ellen Kirk-
man, Wake Forest University, and James Zhang, University 
of Washington.

Knots in Washington (State), Allison Henrich, Seattle 
University, Sam Nelson, Claremont McKenna College, 
Jozef Przytycki, George Washington University, and Rad-
mila Sazdanovic, North Carolina State University, Raleigh.

Mathematical Information in the Digital Age of Science, 
Patrick Ion, University of Michigan, Ann Arbor, Olaf Te-
schke, zbMATH, Berlin, and Stephen Watt, University of 
Western Ontario.
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Mathematical Programming on Integral Invexity, Ram 
Verma, Texas State University, San Marcos, and Alexander 
Zaslavski, Israel Institute of Technology.

Mathematics and Public Policy, Paul Dreyer, RAND 
Corporation.

Mathematics in Natural Resource Modeling, Catherine 
A. Roberts, College of the Holy Cross, and Shandelle M. 
Henson, Andrews University.

Metrical and Topological Fixed Point Theory with 
Applications, Clement Boateng Ampadu, Boston, MA, 
Talat Nazir, Mälardalen University, Sweden, and Hudson 
Akewe, University of Lagos, Nigeria.

Modular Forms, q-Series, and Mathematics Inspired by 
Ramanujan, Chris Jennings-Shaffer, University of Florida, 
Gainesville, and Oregon State University, Corvallis, and 
Holly Swisher, Oregon State University, Corvallis.

Moduli Spaces in Algebraic Geometry, Yaim Cooper, 
Harvard University.

Moduli Spaces in Symplectic Geometry, Nathaniel Bott-
man, MIT, Joel Fish, IAS, Princeton, and the University 
of Massachusetts, Boston, Sheel Ganatra, Stanford Uni-
versity, and Katrin Wehrheim, University of California 
Berkeley.

Nonlinear Algebra, Bernd Sturmfels, University of 
California Berkeley, and Rekha Thomas, University of 
Washington, Seattle.

Nonlinear Waves and Coherent Structures, Natalie 
Sheils and Chris Swierczewski, University of Washington, 
Seattle.

Number Theory and Cryptography, Matilde Lalin, Uni-
versity of Montreal, Michelle Manes, University of Hawaii, 
Honolulu, and Christelle Vincent, University of Vermont.

Operators, Function Spaces, and Models, Alberto Con-
dori, Florida Gulf Coast University, Fort Myers, and Wil-
liam Ross, University of Richmond.

Origami Methods and Applications, Erik Demaine, MIT, 
Thomas C. Hull, Western New England University, and 
Robert J. Lang, Lang Origami.

Parabolic Geometries, Twistor Theory, and the AdS/CFT 
Correspondence, Jonathan Holland and George Sparling, 
University of Pittsburgh, and Daniela Mihai, Carnegie 
Mellon University.

Partial Differential Equations in Complex Analysis, Deb-
raj Chakrabarti, Central Michigan University, and Yunus 
Zeytuncu, University of Michigan, Dearborn.

Problems and Challenges in Financial Engineering and 
Risk Management, Matthew Lorig, University of Washing-
ton, Seattle, and Haijun Li and Hong-Ming Yin, Washing-
ton State University, Pullman.

Problems in Geometry and Design of Materials, Marta 
Lewicka, University of Pittsburgh, and Petronela Radu, 
University of Nebraska.

Pseudorandomness and Its Applications, Timothy 
Gowers, University of Cambridge, and Jozsef Solymosi, 
University of British Columbia.

Quantum Walks, Quantum Markov Chains, Quantum 
Computation and Related Topics, Chaobin Liu, Bowie 
State University, Takyua Machida, Japan Sociey for the 
Promotion of Science, Salvador E. Venegas-Andraca, 

Technológico de Monterrey, Mexico, and Nelson Petulante, 
Bowie State University.

Random and Complex Dynamics of Reaction-Diffusion 
Systems, Michael Anton Hoegele, Universidad de Los 
Andes, Bogota, Colombia, and Yuncheng You, University 
of South Florida, Tampa.

Recent Advances in Dynamical Systems and Mathemati-
cal Biology, Guihong Fan, Columbus State University, Jing 
Li, Califorrnia State University Northridge, and Hongying 
Shu, Tongji University, China.

Recent Advances in Orthogonal Polynomials and Special 
Functions, Xiang-Sheng Wang, Southeast Missouri State 
University, Cape Girardeau.

Recent Developments in Dispersive Partial Differential 
Equations and Harmonic Analysis, William Green, Rose-
Hulman Institute of Technology, Terre Haute, and Jennifer 
Beichman, University of Wisconsin, Madison.

Representation Theory of Algebraic Groups, Daniel 
K. Nakano, University of Georgia, and Cornelius Pillen, 
University of South Alabama.

Research by Posdocs of the Alliance for Diversity in 
Mathematics, Aloysius Helminck, North Carolina State 
University, Raleigh, and Michael Young, Iowa State Uni-
versity, Ames.

Research from the 2014 and 2015 Rocky Mountain-
Great Plains Graduate Research Workshop in Combina-
torics, Michael Ferrera, University of Colorado, Denver, 
Greeley, Leslie Hogben, Iowa State University, Ames, Paul 
Horn, University of Denver, and Derrick Stolee, Iowa State 
University, Ames.

Research in Mathematics by Undergraduates and Stu-
dents in Post-Baccalaureate Programs, Darren A. Narayan 
and Jobby Jacob, Rochester Institute of Technology, 
Tamas Forgacs, California State University, Fresno, and 
Ugur Abdulla, Florida Institute of Technology (AMS-MAA-
SIAM).

Set-Valued Optimization and Variational Problems with 
Applications, Baasansuren Jadamba and Akhtar A. Kahn, 
Rochester Institute of Technology, Mau Nam Nguyen, 
Portland State University, Miguel Sama, Universidad Na-
cional de Educacion a Distancia, Spain, and Christiane 
Tammer, Martin Luther University of Halle-Wittenberg.

Special Functions and q-Series, Richard Askey, Univer-
sity of Wisconsin, Madison, Mourad E. H. Ismail, Univer-
sity of Central Florida and King Saud University, Riyadh, 
and Erik Koelink, Radboud University, Nijmegen, The 
Netherlands.

Stochastic Effects in Models for Mathematical Biology 
and Ecology, Olcay Akman, Illinois State University, 
Timothy D. Comar, Benedictine University, and Daniel 
Hrozencik, Chicago State University.

Stochastic Models in Population Biology, Brian Dennis, 
University of Idaho, Moscow, and Eddy Kwessi, Trinity 
University.

Surreal Numbers, Philip Ehrlich, Ohio University, Ath-
ens, and Ovidiu Costin, Ohio State University, Columbus 
(AMS-ASL).

Tensor Decompositions and Secant Varieties, Zach Te-
itler, Boise State University.
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The History of Mathematics, Patti Hunter, Westmont 
College, Adrian Rice, Randolph-Macon College, Sloan De-
speaux, Western Carolina University, and Deborah Kent, 
Drake University (AMS-MAA).

The Mathematics of Computation, Susanne C. Brenner, 
Louisiana State University.

Topological Graph Theory: Structure and Symmetry, 
Jonathan L. Gross, Columbia University, and Thomas W. 
Tucker, Colgate University.

Topological Representation Theory, Charles Frohman, 
University of Iowa, Iowa City, and Helen Wong, Carelton 
College.

Water Waves, John Carter, Seattle University, Bernard 
Deconinck, University of Washington, Seattle, and Katie 
Oliveras, Seattle University.

What’s New in Group Theory?, Arturo Magidin, Uni-
versity of Louisiana at Lafayette, and Elizabeth Wilcox, 
Oswego State University of New York.

Athens, Georgia
University of Georgia

March 5–6, 2016
Saturday – Sunday

Meeting #1117
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: January 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 2

Deadlines
For organizers: Expired
For abstracts: January 19, 2016

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

Invited Addresses
Michele Benzi, Emory University, Title to be announced.
Frank Garvan, University of Florida, Title to be an-

nounced.
William Graham, University of Georgia, Title to be an-

nounced.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Active Learning in Undergraduate Mathematics (Code: 
SS 22A), Darryl Chamberlain,Jr, Aubrey Kemp, Leslie 
Meadows, Harrison Stalvey, and Draga Vidakovic, Geor-
gia State University.

Algebraic Structures in Knot Theory (Code: SS 5A), 
Sam Nelson, Claremont McKenna College, and Mohamed 
Elhamdadi, University of South Florida.

Algebraic Structures in Mathematical Physics: Lie Al-
gebras, Vertex Algebras, Quantum Algebras (Code: SS 
19A), Iana I. Anguelova, College of Charleston, and Bojko 
Bakalov, North Carolina State University.

Algebraic and Combinatorial Methods in Mathematical 
Biology (Code: SS 25A), Elena Dimitrova and Svetlana 
Poznanovic, Clemson University.

Bioinformatics and Molecular Biology: Dynamic Models, 
Structural Analysis, and Computational Methods (Code: SS 
26A), Christine Heitsch, Chi-Jen Wang, and Haomin Zhou, 
Georgia Institute of Technology.

Combinatorial and Computational Algebra (Code: SS 
7A), Huy Tai Ha, Tulane University, Kuei-Nan Lin, Penn 
State Greater Allegheny, and Augustine O’Keefe, Con-
necticut College.

Commutative Algebra (Code: SS 6A), Jon F. Carlson, 
University of Georgia, and Andrew Kustin, University of 
South Carolina.

Discrete and Applied Algebraic Geometry (Code: SS 
18A), Cynthia Vinzant, North Carolina State University, 
and Josephine Yu, Georgia Institute of Technology.

Elliptic Curves (Code: SS 1A), Abbey Bourdon and Pete 
L. Clark, University of Georgia.

Experimental Mathematics (Code: SS 23A), Frank Gar-
van, University of Florida, and Andrew Sills, Georgia 
Southern University.

Financial Mathematics (Code: SS 27A), Arash Fahim and 
Alec Kercheval, Florida State University.

Harmonic Analysis and Applications (Code: SS 28A), 
Irina Holmes, Georgia Institute of Technology, and Brett 
D. Wick, Washington University.

Interactions Between Algebraic and Tropical Geometry 
(Code: SS 13A), Matthew Ballard, University of South 
Carolina, Noah Giansiracusa, University of Georgia, and 
Jesse Kass, University of South Carolina.

Invariant Measures of Dynamical Systems (Code: SS 
24A), Miaohua Jiang and Chris Johnson, Wake Forest 
University, and Martin Schmoll, Clemson University.

Lie Theory, Representation Theory, and Geometry (Code: 
SS 3A), Shrawan Kumar, University of North Carolina, and 
Daniel K. Nakano and Paul Sobaje, University of Georgia.

Low-dimensional Topology and Geometry (Code: SS 
15A), David Gay and Gordana Matic, University of Geor-
gia.

Mathematical Physics and Spectral Theory (Code: SS 
4A), Stephen Clark, Missouri University of Science and 
Technology, and Roger Nichols, The University of Ten-
nessee at Chattanooga.

Mathematics and Music (Code: SS 14A), Mariana Mon-
tiel, Georgia State University, and Robert Peck, Louisiana 
State University.

Moduli Spaces and Vector Bundles (Code: SS 8A), Patri-
cio Gallardo and Anna Kazanova, University of Georgia.

New Developments in Discrete and Intuitive Geometry 
(Dedicated to the 75th birthday of Wlodzimierz Kuperberg) 
(Code: SS 16A), Andras Bezdek, Auburn University, Oleg 
Musin, University of Texas at Brownsville, and Gabor 
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Fejes Toth, Renyi Institute of Mathematics, Hungary 
(AMS-AAAS).

Numerical Methods and Scientific Computing (Code: 
SS 17A), Michele Benzi, Emory University, and Edmond 
Chow, Georgia Institute of Technology.

PDE Analysis in Fluid Flows (Code: SS 21A), Geng Chen, 
Ronghua Pan, and Yao Yao, Georgia Institute of Technol-
ogy.

Probabilistic and Analytic Tools in Convexity (Code: SS 
2A), Joseph Fu, University of Georgia, Galyna Livshyts, 
Georgia Institute of Technology, and Elisabeth Werner, 
Case Western Reserve University.

Sharp Estimates and Bellman Functions in Harmonic 
Analysis (Code: SS 29A), Kabe Moen, University of Ala-
bama, Leonid Slavin, University of Cincinnati, and Alex 
Stokolos, Georgia Southern University.

Symplectic and Contact Geometry (Code: SS 20A), Yi Lin 
and Stefan Müller, Georgia Southern University, Michael 
Usher, University of Georgia, and François Ziegler, Geor-
gia Southern University.

The Combinatorics of Symmetric Functions (Code: SS 
9A), Sarah K. Mason, Wake Forest University, and Eliza-
beth Niese, Marshall University.

Theory and Applications of Graphs (Code: SS 12A), 
Colton Magnant and Hua Wang, Georgia Southern Uni-
versity.

Topics in Graph Theory (Code: SS 11A), Guantao Chen, 
Georgia State University, and Songling Shan, Vanderbilt 
University.

Topology and Dynamical Systems (Code: SS 10A), Al-
exander Blokh, University of Alabama at Birmingham, 
Krystyna Kuperberg, Auburn University, and John 
Mayer and Lex Oversteegen, University of Alabama at 
Birmingham.

Stony Brook, New 
York
State University of New York at Stony 
Brook

March 19–20, 2016
Saturday – Sunday

Meeting #1118
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: January 2016
Program first available on AMS website: February 9, 2016
Issue of Abstracts: Volume 37, Issue 2

Deadlines
For organizers: Expired
For abstracts: February 2, 2016

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

Invited Addresses
Simon Donaldson, Stony Brook University, Title to be 

announced.
Dmitry Kleinbock, Brandeis University, Title to be an-

nounced.
Irena Lasiecka, University of Memphis, Title to be an-

nounced.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Analysis, Probability and Mathematical Physics on Frac-
tals (Code: SS 10A), Joe P. Chen and Luke Rogers, Univer-
sity of Connecticut, Robert Strichartz, Cornell University, 
and Alexander Teplyaev, University of Connecticut.

Commutative Ring Theory (Code: SS 7A), Alan Loper, 
Ohio State University, and Nick Werner, State University 
of New York at Old Westbury.

Complex Geometric Analysis (Code: SS 11A), Xiuxiong 
Chen, Stony Brook University, Weiyong He, University of 
Oregon, and Ioana Suvaina, Vanderbilt University.

Evolution of Partial Differential Equations and their 
Control (Code: SS 15A), George Avalos, University of 
Nebraska, and Irena Lasiecka and Roberto Triggiani, 
University of Memphis.

G_2 Geometry (Code: SS 9A), Sergey Grigorian, Univer-
sity of Texas, Rio Grande Valley, Sema Salur, University 
of Rochester, and Albert J. Todd, University of South 
Alabama.

Geometric Measure Theory and Its Applications (Code: 
SS 2A), Matthew Badger, University of Connecticut, and 
Christopher J. Bishop and Raanan Schul, Stony Brook 
University.

Graph Vulnerability Parameters and their Role in Net-
work Analysis (Code: SS 16A), Michael Yatauro, Pennsyl-
vania State University-Brandywine.

Holomorphic Dynamics (Code: SS 4A), Artem Dudko 
and Raluca Tanase, Stony Brook University.

Homogeneous Dynamics and Related Topics (Code: SS 
12A), Dmitry Kleinbock, Brandeis University, and Han Li, 
Wesleyan University.

Invariants of Closed Curves on Surfaces (Code: SS 1A), 
Ara Basmajian, Hunter College and Graduate Center, City 
University of New York, and Moira Chas, Stony Brook 
University.

Mathematical General Relativity (Code: SS 3A), Lan-
Hsuan Huang, University of Connecticut, Marcus Khuri, 
Stony Brook University, and Christina Sormani, Lehman 
College and City University of New York Graduate Center.

Mathematicians in Mathematics Education (Code: SS 
8A), Lisa Berger, Stony Brook University, and Melkana 
Brakalova, Fordham University.

PDE Methods in Geometric Flows (Code: SS 5A), Mihai 
Bailesteanu, Central Connecticut State University, and 
Andrew Cooper, North Carolina State University.
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Teichmüller Theory and Related Topics (Code: SS 6A), 
Sudeb Mitra and Dragomir Saric, Queens College of the 
City University of New York and City University of New 
York Graduate Center.

Topology and Combinatorics of Arrangements (in honor 
of Mike Falk) (Code: SS 14A), Daniel C. Cohen, Louisiana 
State University, and Alexander I. Suciu, Northeastern 
University.

Vertex Algebra and Related Algebraic and Geometric 
Structures (Code: SS 13A), Katrina Barron, University of 
Notre Dame, Antun Milas, State University of New York 
at Albany, and Jinwei Yang, University of Notre Dame.

Salt Lake City, Utah
University of Utah

April 9–10, 2016
Saturday – Sunday

Meeting #1119
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: January 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 2

Deadlines
For organizers: Expired
For abstracts: February 16, 2016

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

Invited Addresses
Daniel Bump, Stanford University, From Whittaker 

Functions to Quantum Groups.
James McKernan, University of California, San Diego.
Ravi Vakil, Stanford University, Cutting and pasting in 

algebraic geometry (Erdős Memorial Lecture).
Stephanie van Willigenburg, University of British 

Columbia, Vancouver, An Introduction to quasisymmetric 
Schur functions..

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Algebraic Combinatorics (Code: SS 5A), Susanna Fishel, 
Arizona State University, Edward Richmond, Oklahoma 
State University, and Stephanie van Willigenburg, Univer-
sity of British Columbia.

Algebraic Geometry (association with the Erdős Lec-
ture by Ravi Vakil) (Code: SS 1A), Ravi Vakil, Stanford 
University, and Christopher Hacon and Karl Schwede, 
University of Utah.

CR geometry and partial differential equations in 
complex analysis (Code: SS 4A), Yuan Yuan, Syracuse 
University, and Yuan Zhang, Indiana University-Purdue 
University Fort Wayne.

Inverse Problems (Code: SS 2A), Hanna Makaruk, Los 
Alamos National Laboratory (LANL), and Robert Owcza-
rek, University of New Mexico, Albuquerque and UNM, 
Los Alamos.

Representations of reductive p-adic groups (Code: SS 
3A), Shiang Tang and Gordan Savin, University of Utah.

Fargo, North Dakota
North Dakota State University

April 16–17, 2016
Saturday – Sunday

Meeting #1120
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: February 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 2

Deadlines
For organizers: Expired
For abstracts: February 23, 2016

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

Invited Addresses
Rodrigo Bañuelos, Purdue University, Title to be an-

nounced.
Laura Matusevich, Texas A&M University, Title to be 

announced.
Jeff Viaclovsky, University of Wisconsin-Madison, Title 

to be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Combinatorial Ideals and Applications (Code: SS 10A), 
Laura Matusevich and Christopher O’Neill, Texas A&M 
University.

Commutative Algebra and Its Interactions with Com-
binatorics and Algebraic Geometry (Code: SS 4A), Susan 
Cooper, North Dakota State University, and Adam Van 
Tuyl, McMaster University.

Commutative Ring Theory (Code: SS 6A), Catalin Ci-
uperca and Sean Sather-Wagstaff, North Dakota State 
University.

Contemporary Issues in Mathematics Education (Code: 
SS 8A), Abraham Ayebo, North Dakota State University.
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Convexity and Harmonic Analysis (Code: SS 2A), Maria 
Alfonseca-Cubero, North Dakota State University, and 
Dmitry Ryabogin, Kent State University.

Discrete Probability (Code: SS 9A), Jonathon Peterson, 
Purdue University, and Arnab Sen, University of Min-
nesota.

Ergodic Theory and Dynamical Systems (Code: SS 1A), 
Dogan Comez, North Dakota State University, and Mrinal 
Kanti Roychowdhury, University of Texas Rio Grand 
Valley.

Frames, Harmonic Analysis, and Operator Theory (Code: 
SS 7A), Gabriel Picioroaga, University of South Dakota, 
and Eric Weber, Iowa State University.

Frames, Wavelets and Gabor Systems (Code: SS 11A), 
Yeonhyang Kim and Sivaram K. Narayan, Central Michi-
gan University.

Integrable Dynamical Systems and Special Functions 
(Code: SS 5A), Oksana Bihun, University of Colorado, 
Colorado Springs.

Mathematical Finance (Code: SS 3A), Indranil SenGupta, 
North Dakota State University.

Brunswick, Maine
Bowdoin College
September 24–25, 2016
Saturday – Sunday

Meeting #1121
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2016
Program first available on AMS website: July 27, 2016
Issue of Abstracts: Volume 37, Issue 3

Deadlines
For organizers: February 24, 2016
For abstracts: July 19, 2016

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

Invited Addresses
Tim Austin, New York University, Title to be announced.
Moon Duchin, Tufts University, Title to be announced.
Thomas Lam, University of Michigan, Title to be an-

nounced.

Denver, Colorado
University of Denver

October 8–9, 2016
Saturday – Sunday

Meeting #1122
Western Section
Associate secretary: Michel L. Lapidus

Announcement issue of Notices: August 2016

Program first available on AMS website: To be announced

Issue of Abstracts: Volume 37, Issue 3

Deadlines

For organizers: March 8, 2016

For abstracts: August 16, 2016

The scientific information listed below may be dated. 

For the latest information, see www.ams.org/amsmtgs/

sectional.html.

Invited Addresses

Henry Cohn, Microsoft Research, New England, Title 

to be announced.

Ronny Hadani, University of Texas, Austin, Title to be 

announced.

Chelsea Walton, Temple University, Philadelphia, Title 

to be announced.

Special Sessions

If you are volunteering to speak in a Special Session, you 

should send your abstract as early as possible via the ab-

stract submission form found at www.ams.org/cgi-bin/

abstracts/abstract.pl.

Algebraic Logic (Code: SS 1A), Nick Galatos, University 

of Denver, and Peter Jipsen, Chapman University.

Analysis on Graphs and Spectral Graph Theory (Code: 

SS 2A), Paul Horn and Mei Yin, University of Denver.

Nonassociative Algebra (Code: SS 3A), Izabella Stuhl, 

University of Debrecen and University of Denver, and Petr 

Vojtěchovský, University of Denver.

Noncommutative Geometry and Fundamental Applica-

tions (Code: SS 4A), Frederic Latremoliere, University of 

Denver.

Operator Algebras and Applications (Code: SS 5A), Al-

varo Arias, University of Denver.

Recent Trends in Semigroup Theory (Code: SS 6A), Mi-

chael Kinyon, University of Denver, and Ben Steinberg, 

City College of New York.

Set Theory of the Continuum (Code: SS 7A), Natasha 

Dobrinen and Daniel Hathaway, University of Denver.

Unimodularity in Randomly Generated Graphs (Code: 

SS 8A), Florian Sobieczky, University of Denver.

Vertex Algebras and Geometry (Code: SS 9A), Andrew 

Linshaw, University of Denver, and Thomas Creutzig, 

University of Alberta.

Zero Dimensional Dynamics (Code: SS 10A), Nic Ormes 

and Ronnie Pavlov, University of Denver.
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Minneapolis, 
Minnesota
University of St. Thomas

October 28–30, 2016
Friday – Sunday

Meeting #1123
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: August 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 4

Deadlines
For organizers: March 22, 2016
For abstracts: August 30, 2016

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

Invited Addresses
Thomas Nevins, University of Illinois Urbana-Cham-

paign, Title to be announced.
Charles Rezk, University of Illinois Urbana-Champaign, 

Title to be announced.
Christof Sparber, University of Illinois at Chicago, Title 

to be announced.
Samuel Stechmann, University of Wisconsin-Madison, 

Title to be announced.

Raleigh, North 
Carolina
North Carolina State University at Raleigh

November 12–13, 2016
Saturday – Sunday

Meeting #1124
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: September 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 4

Deadlines
For organizers: April 12, 2016
For abstracts: September 13, 2016

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

Invited Addresses
Ricardo Cortez, Tulane University, Title to be an-

nounced.
Jason Metcalfe, University of North Carolina at Chapel 

Hill, Title to be announced.
Agnes Szanto, North Carolina State University, Title to 

be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

 (Code: SS 1A), Alina Iacob and Saeed Nasseh, Georgia 
Southern University.

Atlanta, Georgia
Hyatt Regency Atlanta and Marriott 
Atlanta Marquis

January 4–7, 2017
Wednesday – Saturday

Meeting #1125
Joint Mathematics Meetings, including the 123rd Annual 
Meeting of the AMS, 100th Annual Meeting of the Math-
ematical Association of America, annual meetings of the 
Association for Women in Mathematics (AWM) and the 
National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Brian D. Boe
Announcement issue of Notices: October 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 38, Issue 1

Deadlines
For organizers: April 1, 2016
For abstracts: To be announced

Charleston, South 
Carolina
College of Charleston

March 10–12, 2017
Friday – Sunday

Meeting #1126
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
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Issue of Abstracts: To be announced

Deadlines
For organizers: November 10, 2016
For abstracts: To be announced

Bloomington, Indiana
Indiana University

April 1–2, 2017
Saturday – Sunday

Meeting #1127
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For abstracts: To be announced

Pullman, Washington
Washington State University

April 22–23, 2017
Saturday – Sunday

Meeting #1128
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For abstracts: To be announced

New York, New York
Hunter College, City University of New 
York

May 6–7, 2017
Saturday – Sunday

Meeting #1129
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 14, 2016
For abstracts: March 21, 2017

Montréal, Quebec 
Canada
Mathematical Congress of the Americas 
2017 (MCA 2017) 
McGill University

July 24–28, 2017
Monday – Friday

Meeting #1130
The second Mathematical Congress of the Americas 2017 
(MCA 2017), is being hosted by the Canadian Mathemati-
cal Society (CMS) in collaboration with the Pacific Institute 
for the Mathematical Sciences (PIMS), the Fields Institute 
(FIELDS), Le Centre de recherches Mathématiques (CRM), 
and the Atlantic Association for Research in the Mathemati-
cal Sciences (AARMS).
Associate secretary: Brian D. Boe
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: July 31, 2016
For abstracts: To be announced

Buffalo, New York
State University of New York at Buffalo

September 16–17, 2017
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
Issue of Abstracts: To be announced

Deadlines
For organizers: February 14, 2017
For abstracts: To be announced

Riverside, California
University of California, Riverside

November 4–5, 2017
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
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Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For abstracts: To be announced

San Diego, California
San Diego Convention Center and San 
Diego Marriott Hotel and Marina

January 10–13, 2018
Wednesday – Saturday
Joint Mathematics Meetings, including the 124th Annual 
Meeting of the AMS, 101st Annual Meeting of the Math-
ematical Association of America (MAA), annual meetings 
of the Association for Women in Mathematics (AWM) and 
the National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic (ASL), 
with sessions contributed by the Society for Industrial and 
Applied Mathematics (SIAM).
Associate secretary: Georgia Benkart
Announcement issue of Notices: October 2017
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2017
For abstracts: To be announced

Baltimore, Maryland
Baltimore Convention Center, Hilton 
Baltimore, and Baltimore Marriott Inner 
Harbor Hotel

January 16–19, 2019
Wednesday – Saturday
Joint Mathematics Meetings, including the 125th Annual 
Meeting of the AMS, 102nd Annual Meeting of the Math-
ematical Association of America (MAA), annual meetings 
of the Association for Women in Mathematics (AWM)and 
the National Association of Mathematicians (NAM), and the 
winter meeting of the Association of 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 2018
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 2, 2018
For abstracts: To be announced

Denver, Colorado
Colorado Convention Center

January 15–18, 2020
Wednesday – Saturday
Joint Mathematics Meetings, including the 126th Annual 
Meeting of the AMS, 103rd Annual Meeting of the Math-
ematical Association of America (MAA), annual meetings 
of the Association for Women in Mathematics (AWM) and 
the National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic (ASL), 
with sessions contributed by the Society for Industrial and 
Applied Mathematics (SIAM)
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced 
Program first available on AMS website: November 1, 2019 
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2019
For abstracts: To be announced

Washington, DC
Walter E. Washington Convention Center

January 6–9, 2021
Wednesday – Saturday
Joint Mathematics Meetings, including the 127th Annual 
Meeting of the AMS, 104th Annual Meeting of the Math-
ematical Association of America (MAA), annual meetings 
of the Association for Women in Mathematics (AWM) and 
the National Association of Mathematicians (NAM), and the 
winter meeting of the Association of Symbolic Logic (ASL), 
with sessions contributed by the Society for Industrial and 
Applied Mathematics (SIAM)
Associate secretary: Brian D. Boe
Announcement issue of Notices: October 2020
Program first available on AMS website: November 1, 2020
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2020
For abstracts: To be announced



Associate Secretaries of the AMS

Central Section: Georgia Benkart, University of Wisconsin-
Madison, Department of Mathematics, 480 Lincoln Drive, 
Madison, WI 53706-1388; e-mail: benkart@math.wisc.edu; 
telephone: 608-263-4283.

Eastern Section: Steven H. Weintraub, Department of Math-
ematics, Lehigh University, Bethlehem, PA 18015-3174; e-mail: 
steve.weintraub@lehigh.edu; telephone: 610-758-3717.

Southeastern Section: Brian D. Boe, Department of Math-
ematics, University of Georgia, 220 D W Brooks Drive, Athens, 
GA 30602-7403, e-mail: brian@math.uga.edu; telephone: 
706-542-2547.

Western Section: Michel L. Lapidus, Department of Math-
ematics, University of California, Surge Bldg., Riverside, CA 
92521-0135; e-mail: lapidus@math.ucr.edu; telephone: 
951-827-5910.
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The Meetings and Conferences section of the Notices  
gives information on all AMS meetings and conferences  
approved by press time for this issue. Please refer to the page 
numbers cited in the table of contents on this page for more 
detailed information on each event. Invited Speakers and  
Special Sessions are listed as soon as they are approved 
by the cognizant program committee; the codes listed 
are needed for electronic abstract submission. For some 
meetings the list may be incomplete. Information in this 
issue may be dated. Up-to-date meeting and conference 
information can be found at www.ams.org/meetings/.

Meetings:
2015
October 17–18 Memphis, Tennessee             p. 1289
October 24 –25 Fullerton, California              p. 1290
November 14–15 New Brunswick, New Jersey p. 1291

2016
January 6–9 Seattle, Washington                p. 1292 
Annual Meeting
March 5–6 Athens, Georgia p. 1299
March 19–20 Stony Brook, New York p. 1296
April 9–10 Salt Lake City, Utah p. 1297
April 16–17 Fargo, North Dakota p. 1297
September 24–25 Brunswick, Maine                    p. 1298
October 8–9 Denver, Colorado p. 1298
October 28–30 Minneapolis, Minnesota p. 1299
November 12–13 Raleigh, North Carolina           p. 1299

2017
January 4–7 Atlanta, Georgia                   p. 1299 
 Annual Meeting
March 10–12 Charleston, South Carolina p. 1299
April 1–2 Bloomington, Indiana p. 1300
April 22–23 Pullman, Washington p. 1300
May 6–7 New York, New York             p. 1300

July 24–28 Montréal, Quebec, Canada    p. 1300
September 16–17 Buffalo, New York                 p. 1300
November 4–5           Riverside, California                p. 1300

2018
January 10–13 San Diego, California              p. 1301 
 Annual Meeting

2019
January 16–19          Baltimore, Maryland              p. 1301 
 Annual Meeting

2020
January 15–18 Denver, Colorado                  p. 1301 
 Annual Meeting

2021
January 6–9 Washington, DC                     p. 1301 
 Annual Meeting

Important Information Regarding AMS Meetings
Potential organizers, speakers, and hosts should refer to  
page 200 in the February 2015 issue of the Notices for general 
information regarding participation in AMS meetings and con-
ferences.

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

Conferences in Cooperation with the AMS: (See www.ams.org/meetings/ for the most up-to-date informa-
tion on these conferences.)

December 16–19, 2015: Amrita School of Engineering hosts the International Conference on Graph Theory and  
its Applications, Tamil Nadu, India (For further information see https://www.amrita.edu/site/icgta15/.)

http://www.ams.org/meetings/
https://www.amrita.edu/site/icgta15/


Payment
Registration & Event Total (total from column on left)            $

Hotel Deposit (only if paying by check)            $

Total Amount To Be Paid  $ 

Method of Payment
o Check.  Make checks payable to the AMS.  For all check payments,
please keep a copy of this form for your records.

o Credit Card.  All major credit cards accepted.  For your security, we
do not accept credit card numbers by postal mail, email or fax.  If the MMSB 
receives your registration form by fax or postal mail, it will contact you at the 
phone number provided on this form.  For questions, contact the MMSB at 
mmsb@ams.org.

Signature:

o Purchase Order # (please enclose copy)

Registration Fees
Membership please P all that apply.  First row is eligible to register as a member.
For undergraduate students, membership in PME and KME also applies.
o AMS o MAA o ASL o CMS o SIAM
Undergraduate Students Only: o PME   o KME
Other Societies: o AWM o NAM  o YMN o AMATYC 

Joint Meetings by  Dec 22    at mtg   Subtotal
o Member AMS, MAA, ASL, CMS, or SIAM US$  282  US$ 371
o Nonmember US$  448  US$  571
o Graduate Student Member (AMS, MAA

ASL, CMS, or SIAM) US$  63  US$    74
o Graduate Student (Nonmember) US$ 101  US$  112
o Undergraduate Student Member %AMS,
       ASL, CMS, MAA, PME, KME, or SIAM) US$ 63  US$    74
o Undergraduate Student (Nonmember) US$ 101  US$  112
o High School Student US$ 6  US$    12
o Unemployed US$ 63  US$    74
o Temporarily Employed US$  230  US$  263
o Developing Countries Special Rate US$ 63  US$    74
o Emeritus Member of AMS or MAA US$ 63  US$    74
o High School Teacher US$ 63  US$    74
o Librarian US$ 63  US$    74
o Press US$ 0  US$ 0
o Exhibitor (Commercial) US$ 0  US$ 0
o Artist Exhibitor (work in JMM Art Exhibit) US$ 0  US$ 0
o Nonmathematician Guest

of registered mathematician US$ 18  US$ 18

$
AMS Short Course: Rigorous Numerics in Dynamics (1/4-1/5)
o Member of AMS US$  110  US$ 144
o Nonmember US$  165  US$ 195
o Student, Unemployed, Emeritus US$    58  US$ 79

$

MAA Minicourses (see listing in text)
 I would like to attend:   o One Minicourse  o Two Minicourses
 Please enroll me in MAA Minicourse(s)   #______  and   #______ 
 Price: US$ 85 for each minicourse. 
 (For more than 2 minicourses, call or email the MMSB.)        $

Graduate School Fair 
o Graduate Program Table    US$ 75   US$ 75
       (includes table, posterboard & electricity)       $

Receptions & Banquets
o Graduate Student/First-Time Attendee Reception (1/6)  (no charge)
o NAM Banquet (1/8)  US$63 #____Chicken     #____Vegetarian  

#____Kosher  
o AMS Dinner (1/9)  Regular Price      #____US$ 69

 Student Price      #____US$ 29
 (Additional fees may apply for Kosher meals.)   $

Total for Registrations and Events  $ 

Registration for the Joint Meetings is not required for the short course but it 
is required for the minicourses and the Employment Center. To register for 
the Employment Center, go to www.ams.org/profession/employment-services/
employment-center.

Other Information
Mathematical Reviews field of interest #
o I am willing to serve as a judge for the MAA Undergraduate Student
      Poster Session
o For planning purposes for the MAA Two-year College Reception, please

 check if you are a faculty member at a two-year college.
o I am a mathematics department chair.
o Please do not include my name and postal address on any promotional

mailing lists. (The JMM does not share email addresses.)
o Please do not include my name on any list of JMM participants other than

the scientific program if I am, in fact, making a presentation that is part of
the meeting.

o Please P  this box if you have a disability requiring special services.

Mailing Address/Contact:
Mathematics Meetings Service Bureau (MMSB)
P. O. Box 6887
Providence, RI  02940-6887 Fax: 401-455-4004; Email: mmsb@ams.org    
Telephone: 401-455-4144 or 1-800-321-4267 x4144 or x4137 

Deadlines 
Eligible for the complimentary room drawing: Nov.    2, 2015
Receiving badges/programs in the mail: Nov.  17, 2015
Housing reservations, changes/cancellations 
  through the JMM website:   Dec.  14, 2015
Advance registration for the Joint Meetings, short 
 course, minicourses, and tickets: Dec. 22, 2015
50% refund on banquets, cancel by Jan.   2,  2016*
50% refund on advanced registration, minicourses,

and short course, cancel by Dec. 31, 2015*
*no refunds issued after this date

2016 Joint Mathematics Meetings Advanced Registration/Housing Form
Name

Mailing Address

Telephone Fax:

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

Email Address Additional email address for receipt
  

Affiliation for badge Nonmathematician guest badge name:

Acknowledgment of this registration and any hotel reservations will be sent to the email address(es) given here.     Check this box to receive a copy in U.S. Mail: 

(please write name as you would like it to appear on your badge)

(company/university)

 I DO NOT want my program and badge to be mailed to me on 12/11/15. (Materials will be mailed to the address listed above unless 
 you check this box.) 

(Note fee of US$18)

SEATTLE   JAN 6-9, 2016

SEATTLE   JAN 6-9, 2016



(Please see the hotel page in the announcement or on the web for detailed information on each hotel.)  To ensure accurate assignments, please rank hotels in order of preference by writing 1, 2, 3, etc. in the 
column on the left and by circling the requested bed configuration.  If your requested hotel and room type is no longer available, you will be assigned a room at the next available comparable rate.  Please call the 
MMSB for details on suite configurations, sizes, availability, etc.  All reservations, including suite reservations, must be made through the MMSB to receive the JMM rates.  Reservations made directly with the 
hotels before December 14, 2015 may be changed to a higher rate.  All rates are subject to applicable local and state taxes in effect at the time of check-in; currently 15.6% state tax PLUS an additional US$2 per 
night for travel and tourism tax. Guarantee requirements: First night deposit by check (add to payment on reverse of form) or a credit card guarantee. 

o Deposit enclosed (see front of form)
o Hold with my credit card. For your security, we do not accept credit card numbers by postal mail, email 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.

Date and Time of Arrival Date and Time of Departure Number of adult guests in room  Number of children

Name of Other Adult Room Occupant (s) Arrival Date Departure Date 

              

Housing Requests:.(example: rollaway cot, crib, nonsmoking room, low floor) 

o I have disabilities as defined by the ADA that require a sleeping room that is accessible to the physically challenged.  My needs are:

o I am a member of a hotel frequent-travel club and would like to receive appropriate credit.     The hotel chain and card number are:

o I am not reserving a room.  I am sharing with , who is making the reservation.

Order Hotel Single Double Double Triple Quad Rollaway Cot Fee
of choice 1 bed-2 people 2 beds- 2 people 3 adults-2 beds 4 adults-2 beds (add to special requests if reserving online)

Sheraton Seattle (headquarters) US$ 166 US$ 166 US$ 166 US$ 191 US$ 216

         Deluxe Rate US$ 186 US$ 186 US$ 186 US$ 211 US$ 236

         Club Level  US$ 206  US$ 206  US$ 206 US$ 231 US$ 256

         Student Rate US$ 124.50 US$ 124.50 US$ 124.50 US$ 149.50 UD$ 174.50

 Grand Hyatt US$ 159 US$ 159 US$ 159 US$ 184 US$ 209

         Student Rate US$ 125 US$ 125 US$ 125 US$ 150 US$ 175

 Fairmont Olympic Hotel Seattle US$ 152 US$ 152 US$ 152 US$ 182 US$ 212
Rollaways available only in king-bedded rooms for a

one-time $15 fee
 The Westin Seattle US$ 139 US$ 139 US$ 139 US$ 169 US$ 199

         Student Rate US$ 104 US$ 104 US$ 104 US$ 134 US$ 164

 Renaissance Seattle Hotel US$ 139 US$ 139 US$ 139 US$ 159 US$ 179

         Student Rate US$ 129 US$ 129 US$ 129 US$ 149 US$ 169

 The Paramount Hotel Seattle US$ 130 US$ 130 US$ 130 US$ 150 US$ 170

         Student Rate US$ 120 US$ 120 US$ 120 US$ 140 US$ 160 

 Hyatt Olive 8 Seattle US$ 125 US$ 125 US$ 125 US$ 150 US$ 175
Rollaways available only in king-bedded rooms

 at no charge
 The Inn at the Washington
 Athletic Club US$ 125 US$ 125 US$ 125 US$ 145 US$ 165

Rollaways are extremely limited, 
inquire directly with the MMSB

 Crowne Plaza Seattle Downtown US$ 125 US$ 125 US$ 125 US$ 145 US$ 165

         Student Rate US$ 115 US$ 115 US$ 115 US$ 135 US$ 155 

 The Roosevelt Hotel US$ 120 US$ 120 US$ 120 US$ 140 US$ 160 Sofa beds are available in all rooms

Rollaways available only in king-bedded rooms  
for a one-time $25 fee 

Rollaways available only in king-bedded rooms
 at no charge

Rollaways available only in king-bedded rooms only
 for a nightly charge of US$15

Rollaways available only in king-bedded
 rooms at no charge; sleeper sofas in some rooms 

Rollaways available only in king-bedded rooms
 at no charge

Rollaways available only in king-bedded rooms
 at no charge

2016 Joint Mathematics Meetings Hotel Reservations –  Seattle, WA

People interested in suites should contact the MMSB directly by email at mmsb@ams.org or by calling 800-321-4267, ext. 4137 or 4144 (401-455-4137 or 401-455-4144).



THE FEATURE COLUMN
monthly essays on mathematical topics

Each month, the Feature Column provides an online 
in-depth look at a mathematical topic. Complete with graphics, 
links, and references, the columns cover a wide spectrum of 
mathematics and its applications, often including historical 
figures and their contributions. The authors—David Austin, 
Bill Casselman, Joe Malkevitch, and Tony Phillips—share their 
excitement about developments in mathematics. 

Recent essays include:

Why Do We Expect Lots of Twin Primes?

The Topology of Impossible Spaces

Mathematics and Chemistry: Partners in Understanding Our World

Congressional Redistricting and Gerrymandering

Feeling Your Way Around in High Dimensions

The Knots in the Quipu, and in the Friar’s Belt

Magical Mathematics - A Tribute to Martin Gardner

How to Make a 3D Print  

www.ams.org/featurecolumn

AMERICAN MATHEMATICAL SOCIETY

Subscribe to an RSS feed for each new essay at 
ams.org/featurecolumn.rss

http://www.ams.org/featurecolumn
http://ams.org/featurecolumn.rss
http://www.ams.org


A User-Friendly Introduction to Lebesgue 
Measure and Integration
Gail S. Nelson, Carleton College, Northfield, MN

This book provides a bridge between an undergraduate 
course in Real Analysis and a first graduate-level course 
in Measure Theory and Integration.

Student Mathematical Library, Volume 78; 2015; 221 
pages; Softcover; ISBN: 978-1-4704-2199-1; List US$49; AMS members US$39.20; 
All individuals US$39.20; Order code STML/78

Singular Perturbation in the Physical 
Sciences
John C. Neu, University of California, Berkeley, CA

This book is the testimony of a physical scientist whose 
language is singular perturbation analysis.

Graduate Studies in Mathematics, Volume 167; 2015; 
approximately 335 pages; Hardcover; ISBN: 978-1-4704-2555-
5; List US$79; AMS members US$63.20; Order code GSM/167

Lectures and Problems: A Gift to Young 
Mathematicians
V. I. Arnold

Translated by Dmitry Fuchs and Mark Saul

This book contains essays written by Vladimir Arnold 
and highlights some of his significant contributions to 
mathematics.
Titles in this series are co-published with the Mathematical Sciences Research Institute 
(MSRI).

MSRI Mathematical Circles Library, Volume 17; 2015; 176 pages; Softcover; 
ISBN: 978-1-4704-2259-2; List US$29; AMS members US$23.20; Order code 
MCL/17

Advanced Modern Algebra
Third Edition, Part 1
Joseph J. Rotman, University of Illinois at Urbana-
Champaign, IL

This new edition has been reorganized and many sections 
have been rewritten. This first part, designed for a first 
year of graduate algebra, consists of two courses: Galois 
theory and Module theory.

Graduate Studies in Mathematics, Volume 165; 2015; 706 pages; Hardcover; 
ISBN: 978-1-4704-1554-9; List US$89; AMS members US$71.20; Order code 
GSM/165

An Introduction to Classical Real Analysis
Karl R. Stromberg

This classic book is a text for a standard introductory 
course in real analysis with an attractive set of exercises.

AMS Chelsea Publishing, Volume 376; 2015; 575 pages; 
Hardcover; ISBN: 978-1-4704-2544-9; List US$50; AMS mem-
bers US$40; Order code CHEL/376.H

How to Teach Mathematics
Third Edition
Steven G. Krantz, Washington University, St. Louis, 
MO

This third edition is a lively and provocative tract on 
how to teach mathematics in today’s new world of online 
learning tools and innovative teaching devices.

2015; 146 pages; Softcover; ISBN: 978-1-4704-2552-4; List 
US$35; AMS members US$28; Order code MBK/89

AMERICAN MATHEMATICAL SOCIETY

facebook.com/amermathsoc
@amermathsoc

plus.google.com/+AmsOrg

Or Order by Phone:
(800)321-4267 (U.S. & Canada),
(401)455-4000 (Worldwide)
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