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DEPARTMENT HEAD’S MESSAGE

by George Avrunin

Dear Alumni and Friends of the Department of Mathematics and Statistics,
It has been another interesting year, in both good (academic) and not-so-good (budget) ways,
to be a department head. As I noted in my message in last year’s newsletter, the reorganization
prompted by the new Chancellor led to the combination of the College of Natural Sciences
and Mathematics and the College of Natural Resources and the Environment, together with
the Department of Psychology, to form a new College of Natural Sciences. The changeover
happened in late summer and, like any major change of this nature, has had a few rough spots.
But I think it’s working quite well and we should all be very pleased with the leadership of the
new dean, Steve Goodwin. While one of the prime motivations for the change, the potential for
better educational and research interactions among the life sciences departments from the two
colleges, has only a minor impact on the Department, a number of the college-wide initiatives
are important for us and the new college has a lot of clout. One indication of that is that Dean
Goodwin was able to get funds for renovating the Colloquium Room at the top of the Lederle
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KEVREKIDIS WINS INTERNATIONAL AWARD
Professor Panayotis Kevrekidis has been named as the most
recent recipient of the International Award Stephanos
Pnevmatikos for research in nonlinear phenomena. This prize
is given every two years to an outstanding researcher under
40 in the fields of Nonlinear Physics, Mathematical Physics
and Nonlinear Disordered Systems. It was established by
the Foundation for Research and Technology - Hellas in
memory of the late Professor Stephanos Pnevmatikos. The
award ceremony took place at the conference “Dynamics in
Samos” at the University of the Aegean, Greece, on September
1. In the words of the prize committee, Kevrekidis is being
recognized “for his contributions to applied mathematics and
the theory of extended discrete and continuous nonlinear
systems and applications in nonlinear optics and Bose-Einstein
condensates.”
“Panos” Kevrekidis has been a star among our junior faculty
since joining the Department in 2001 as an assistant professor,
a year after completing his Ph.D. at Rutgers University. In
2003 he received a prestigious CAREER Award of $400,000
from the National Science Foundation. These awards, which
are rare in the mathematical sciences, support the early career
development of the most promising young scientists, and
integrate research with teaching activities. More recently,
he has been awarded a Humboldt Fellowship to support his

collaborative research with
colleagues in Heidelberg,
Germany.
In 2008,
Kevrekidis together with T.
Kapitula and Z. Chen, were
awarded an Outstanding
Paper Prize from SIAM
(Society of Industrial and
Applied Mathematics) for
their interdisciplinary study:
“Three is a crowd: Solitary
Waves in Photorefractive
Panos Kevrekidis
Media with Three Potential
Wells,” published in the SIAM Journal of Applied Dynamical
Systems. Theirs was one of only two papers selected from over a
thousand published in all the SIAM journals over the preceding
two years.
The focus of Kevrekidis’ research program lies in nonlinear
dynamics and its applications over a range of physical phenomena.
He is one of the world’s leading authorities on discrete dynamics,
in which continuous space is replaced by a regular lattice of points
and governing partial differential equations are approximated
by difference equations. The propagation of light in optical
continued on page 6

EVOLUTIONARY GAMES

by Luc Rey-Bellet
Game theory can be described as a mathematical theory
of strategic behavior. Agents (“players”) have a set of
options (“strategies”) at their disposal, and for any choice
of strategies among all the players there is a numerical
“payoff” to every player. The basic question of game
theory is to find which strategy a player should choose to
maximize his/her own payoff.

The great mathematician John von Neumann is credited as the
inventor of modern game theory in a series a papers written in
1928. Together with the economist Oscar Morgenstern, he wrote
the classical book Theory of Games and Economic Behavior in 1944,
in which two-player, zero-sum games are analyzed and applied to
economical problems. A zero-sum game is a special kind of game
in which one player’s gain equal exactly the other player’s loss.

success associated to genetic type). An early success of game
theory in this context was to explain the evolution and stability
of the 1:1 sex ratio in most animal species, by assuming simply
that individuals try to maximize their number of descendants.
Game theory ideas also provided new understanding of various
unintuitive animal behaviors, such as biological altruism, where
one individual sacrifices himself to benefit others organism—
think of worker bees.
Beyond these nice applications, the influence of evolutionary
biology on game theory turned out to be very deep and long
lasting. First it moved game theory away from the narrow
strait of strict rationality of agents. After all, even human being
are not that rational, as numerous psychological experiments
have demonstrated. This approach was heartily embraced by

The next landmark in game theory is due to another famous
mathematician, John F. Nash Jr., who introduced in the 1950’s
the concept of equilibrium, now called “Nash equilibrium.” This
concept provides a way to analyze games that have an arbitrary
number of players and that are not necessarily zero-sum. A Nash
equilibrium is a choice of strategies for all players such that no
player could improve his payoff by changing his strategy provided
the other players’ strategies do not change. In 1994, John Nash
and the game theorists John Harsanyi and Richard Selten were
awarded the Nobel prize in economics for their great contributions
to game theory. However, it turns out that the number of equilibria
for a typical game can grow extremely large with the number
of players or with the number of strategies. And, some Nash
equilibria seem obviously less advantageous to the players than
other equilibria, having smaller payoffs. These difficulties led to
the so-called “selection problem,” which occupied game theorists
throughout the 1960’s and 1970’s. Various refinements of the
concept of Nash equilibrium were introduced and used to select
the “right” equilibrium among the set of all the Nash equilibria.
But the proliferation of these refinements was such that period of
disillusionment with game theory soon followed.
Game theory had been first primarily applied to economics
and social choices, and in such a context the agents are usually
thought as completely rational beings whose goals are, after
careful reasoning, to maximize their interest captured in the
payoff function. It came as quite a surprise, therefore, that in the
1970’s the next big development in game theory arose from the
application of game theory to the theory of evolution of animals.
A particularly influential book was Evolution and the theory games
by the biologist John Maynard Smith. In the biological context
the agents are not rational beings (how rational are ants?), the
strategies are interpreted as genetically determined, and the payoffs
are interpreted as fitness in the sense of Darwin (reproductive
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Replicator dynamics for the Zeeman game. Made by Sung-Ha
Hwang with Dynamo software, written by W. H. Sandholm, E.
Dokumaci, and F. Franchetti.

economists and social scientists, and helped to spread game
theory. Moreover, the shift from rational individual players
to large populations of anonymous players brought time and
dynamics into play in a very natural way. How better to justify an
equilibrium for a large population of players than by showing that
the population moves gradually over time toward this eventual
equilibrium? This dynamical approach also provides a more
natural approach to the old problem of equilibrium selection.
One of the first examples of dynamics in evolutionary games was
the replicator equation, which is a set of differential equations
that describe the time evolution of the distribution of strategies
in a population of players based on Darwinian considerations.
Many other dynamics, both deterministic or stochastic, have been
subsequently introduced to model a wide range of phenomena
describing learning processes, imitation mechanisms, errors and
mutation, and so on. They brought into play all the modern
tools of deterministic dynamics and random processes together
with the ineluctable realization that dynamics do not always lead
to static equilibrium, but on the contrary can create complex
evolving and self-sustaining structures.
The last twenty years have seen an explosion of evolutionary game
theory and its dissemination in numerous scientific fields. For
example, evolutionary concepts are widely used now in economics
and social sciences to develop theories of the learning processes or
to explain the evolution of cooperation. Game theoretic concepts
are now routinely used in evolutionary biology, computer sciences
(algorithmic game theory and networks), physics (“econophysics”
and quantum game theory), and many other fields.
Nowadays game theoretic models are becoming increasingly
complex and sophisticated. In particular, they often model
populations of players that are distributed throughout a spatial
domain. These spatial models can be analyzed using ideas
from statistical mechanics together with probability theory and
stochastic processes. In collaboration with Sung-Ha Hwang, a
graduate student at UMass Amherst, I am currently investigating
some of the very rich connections between statistical mechanics
and game theory. The methods of statistical mechanics are a set of
tools to connect the microscopic and the macroscopic worlds. So
they are ideally suited to analyze how the actions and interactions
of many players can give rise to complex global structures: small,
seemingly innocuous changes in the behavior of the players can
lead to dramatic effects at the global level, a “phase transition”
in physical language. In the opposite direction, game theory
ideas provide powerful new ways to model, analyze, and classify
complex models of other kinds, and they give rise to many new
interesting questions for mathematicians.
The intrigued reader will find an interactive introduction
to modern game theory and many references for further
reading at VirtualLabs in evolutionary game theory
(http://www.univie.ac.at/virtuallabs/), developed by
Christoph Hauert.

ALEXEI OBLOMKOV RECEIVES
SLOAN RESEARCH FELLOWSHIP
Assistant Professor Alexei
Oblomkov
was
recently
named a 2010 recipient of a
Sloan Research Fellowship.
This year 118 fellowships
were awarded, of which
20 were in mathematics.
These extremely competitive
awards, presented annually
by the Alfred P. Sloan
Foundation to researchers
throughout the sciences,
are “intended to enhance
the careers of the very best
young faculty members in
specified fields of science.”

Alexei Oblomkov

Alexei is now in his first year as an Assistant
Professor in the Department. He received his
Ph.D. in mathematics from MIT in 2005. After
holding temporary research positions in Institute
for Advanced Study in 2005-2006, he became
an instructor at Princeton University. Alexei is
the second faculty member nominated by the
Department of to have won this pretigious award.
Alexei works on the interface between
representation theory, algebraic geometry and
mathematical physics. In particular, his recent
work is centered around geometric aspects of
topological string theory. He participated in the
proof
of
Gromov-Witten/Donaldson-Thomas
correspondence for the toric threefolds, which is
a mathematical manifestation of the gauge/string
duality in theoretical physics. String theory assumes
that particles are small strings moving in space,
on the other hand the gauge theory suggests that
particles are point-like objects with infinite internal
group of symmetry. Because both models describe
the same physical world, there is a method for
translating the results of the measurements in one
model in terms of the other. The mathematical
consequences of the match are very interesting.
As the award letter from the Alfred P. Sloan
Foundation points out, Alexei’s award “convey[s] a
clear indication of the high esteem in which your
past work and future potential are held by your
fellow scientists.” He will use the fellowship to
invite speakers to colloquium talks and to support
his own travel as well as that of visitors, postdocs,
and graduate students in representation theory and
algebraic geometry.
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FIVE COLLEGE POSTDOCS IN STATISTICS

by Michael Lavine
The Department of Mathematics and Statistics is participating in a new program to help build the mathematical
workforce of the 21st century, one that will benefit our department and new PhD graduates in statistics as well.
Many mathematicians, statisticians, and other quantitatively minded students receive their undergraduate
training in small, liberal arts colleges, and such institutions are important for the health of the mathematical
sciences and society. But liberal arts college often have difficulty recruiting new faculty because, when graduate
students finish their PhDs, many are unfamiliar with working conditions in such colleges and may not think
of them as desirable employers. To help alleviate this problem, the National Science Foundation is funding
a new program to employ recent PhD recipients in statistics as postdoctoral associates in the Five College
consortium, where they will experience life in the four liberal arts colleges while maintaining a research program
in Mathematics and Statistics Department at UMass Amherst.
Each postdoctoral associate will spend three years in the program, where he or she will teach one course per
semester at either Amherst, Hampshire, Mount Holyoke or Smith College, under the guidance of statistics
faculty there. The remainder of the postdoc’s time will be devoted to research with the UMass Amherst faculty.
The role of the liberal arts faculty is to help the postdocs teach their first courses, introduce them to best
practices in statistics pedagogy, and give them a taste of the liberal arts workplace. Meanwhile, the UMass
Amherst faculty will help them refine their research, write their first papers, and introduce them to new areas of
statistics that might develop into fruitful research topics in the future.
The NSF has generously provided funding for the research time of the first three postdocs. Their teaching time
is paid for by the Five Colleges. The program will hire one postdoc per year, in each of the next three years.
The first postdoc in the program, Jeff Stratton, will join us in January 2011, when he finishes his statistics PhD
at the University of Connecticut. Jeff already has a strong interest in teaching and will get the program off to
an excellent start.
In 2011 we hope to report on what Jeff has accomplished in his first year and who will be joining him as the
second Five College Postdoctoral Associate in Statistics.

EDUARDO CATTANI has recently retired
after a long and distinguished career at the
University, including a term as Department Head.
Even though he asked that his retirement not be
a news item, we caught this photo from the last
class meeting of his Math 704 class this Spring
semester. Eduardo intends to teach some classes
in his retirement.
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Department Head’s Message continued from page 1

Tower. That space is heavily used, both by us and by other departments from the College of Natural Sciences and the rest of
campus, and this is the first major cleanup and renovation since the Tower opened in the 1970s. New carpet and furniture are
being installed and the paneled walls have been revarnished. As part of the project, the Department used funds from your gifts to
install a digital projector in the lecture area. The work will be completed this summer, and we’ll all benefit from a great space for
talks and other gatherings.
You may recall from last year’s message that we had originally hoped to hire at least three new faculty for the 2009-2010 academic
year, but the budget cuts reduced that to one. We did, however, have two new Assistant Professors join the Department this year,
since Alexei Oblomkov spent the 2008-2009 academic year at Princeton and officially arrived this past year. He was joined by
Paul Hacking, and short profiles of the two of them appear elsewhere in this newsletter. I am very pleased to report that in March
Alexei received a Sloan Research Fellowship, one of only 20 young mathematicians to receive this most prestigious award. It is the
second Sloan Fellowship awarded to a member of our Department—Jenia Tevelev received one in 2007—and one of six awarded
to UMass Amherst faculty in the last 10 years. And while I am talking about prestigious awards, I should mention that Panos
Kevrekidis received the International Stephanos Pnevmatikos Award for his contributions to nonlinear science. More information
about that award, and Panos’s work, are in an article later in this newsletter. Paul Hacking and Jenia Tevelev also organized the an
exciting conference in March, the second installment of the Algebraic Geometry Northeastern Series. The first was held at Stony
Brook last year, and the conferences will rotate among Stony Brook, UMass Amherst, and UConn. The conference, which was
supported by the National Science Foundation and UMass Amherst, drew a very high-powered list of speakers and participants,
and included a number of special activities for grad students.
We will have one new faculty member arriving in the fall. Krista Gile is a statistician who works on problems arising in the social
sciences, and her position is part of an interdisciplinary “cluster’’ on Computational Social Science that also includes new faculty
in Computer Science, Political Science, and Sociology. Krista received her Ph.D. from the University of Washington and has spent
the last two years as a Postdoctoral Prize Research Fellow at Oxford.
In January Jean Sauter, one of our secretaries, retired and our bookkeeper, Terry Reynolds is retiring at the end of July. We wish
Jean and Terry long and enjoyable retirements. Arline Norkin retired as Director of Administration and Staff at the beginning of
July but will remain on a part-time post-retirement appointment. That’s crucial because, as many of you know, Arline is the one
who is really responsible for the smooth functioning of the Department (or perhaps for the fact that the Department functions at
all!). For 37 years, she has done a heroic job coordinating our 100-plus sections every semester, setting up teaching assignments
for faculty and TAs, helping manage the budget, etc., as well as teaching. I know I speak for the last several Department Heads in
saying that Arline’s hard work and insightful guidance have been absolutely essential to the Department. And I’m very happy to
know that she’ll be here, even if only part-time, to keep me out of trouble and to train her successor. Our new Director of Staff and
Administration will be Ilona Trousdale, who will start in mid-August. Ilona has a master’s degree in math from RPI, has taught at
a variety of institutions, and most recently has been working in Undergraduate Admissions.
Michael Weinstein, from Columbia, gave the second annual Distinguished Lecture in Applied Mathematics, supported by a very
generous contribution from Peter and Anne Costa in memory of Peter’s Ph.D. advisor, Mel Berger. Our other Distinguished
Lecturers this year were Xiao-Li Meng, from Harvard, Lai-Sang Young from NYU, and Michael Hopkins from Harvard, who gave
the Connecticut Valley Mathematics Colloquium lecture.
As I write this in July, we are still sorting out the implications of this year’s budget cuts. At this stage, the Department’s cut is
$203,000, which amounts to the loss of one secretarial position, one Visiting Assistant Professorship, and a reduction of almost
$120,000 in allocated operating funds. Like most math and stat departments, nearly all of our budget is committed to salaries for
faculty and graduate student TAs. So, this cut in the part of the budget that funds everything else, from a total of $167,000 last
year, will have a very substantial effect. We will try to make up some of the cut with increased revenue from such things as online
courses, but we are extremely grateful for your support. Your donations are an ever-more-central part of our efforts to make the
Department a great place to learn and teach.
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Kevrekidis continued from page 1

waveguides—fibers or photorefractive crystals—is often modeled
by systems of this kind, in particular by the discrete nonlinear
Schroedinger equation. Using a combination of analytical
techniques, such as linear stability analysis, and numerical
computations, Kevrekidis and his numerous collaborators have
revealed new soliton-like structures in these dynamical systems,
and have made extensive studies of the stabilities, or instabilities,
of these states. Another application of the same kind of governing
equations is the hot topic of Bose-Einstein condensates, which
are ultracold states of matter in which quantum mechanical
effects become observable on a macroscopic scale. Kevrekidis has
interacted with experimentalists in this area to understand how
these states can be trapped and shaped by applied fields.
In July 2009, Springer-Verlag published Kevrekidis’ second
book, entitled “The Discrete Nonlinear Schroedinger Equation:
Mathematical Analysis, Numerical Computations, and Physical
Perspectives.” This monograph brings together the most upto-date analytical methods in this field with many science
applications, for which Kevrekidis assembled a group of experts
to write sections. This ambitious work follows on the heals of
his first book, written jointly with his long-time collaborators,
Frankzekakais and Carretero-Gonzalez, on the subject of BoseEinstein condensation. The Foreward to this book is contributed
by Wolfgang Ketterle (MIT), who is one of the Nobel laureates
credited with first realizing the Bose-Einstein states experimentally.
He writes: “Although experimentalists had the lead in realizing
new systems, many phenomena were first predicted and then

observed. The present book reflects this symbiosis by a balance
of theoretical and experimental contributions. Twelve years after
its beginning, the field has reached a degree of maturity which
is much better represented by a comprehensive book than by
a collection of original articles. I therefore expect this book to
provide a valuable introduction to the many young researchers
who are joining the field, but also as a reference for further studies
of nonlinear phenomena in this rich system.”
Lest the reader think that Panos spends all his time writing books,
let us mention that he has published over 250 papers in refereed
journals! And besides being the most prolific researcher in his field,
he is a revered teacher and mentor. His students, who call him
by the nickname, “P.K.”, lavish praise on their favorite instructor
in class after class, from freshman calculus to advanced graduate
courses. Already Panos has mentored seven Ph.D. students
and several more are working in his group currently. He has a
remarkable way of drawing these graduate students into the heart
of his highly energetic research program and getting them up to
speed in a competitive subject area. Often the students complete
their doctorate with an impressive list of publications already done.
The Newsletter editors hope to include a faculty profile
of this kind in each edition in the future, to give a chance
for the readers to come to know the current faculty in the
Department in some depth. Let us know what you think.

NEW FACULTY PROFILE: PAUL HACKING
Assistant Professor Paul Hacking joined the Department in September
from the University of Washington, Seattle. His research area is
algebraic geometry, which is the study of geometric objects that
can be defined by polynomial equations. This is a central subject in
mathematics with strong connections to complex analysis, differential
geometry, topology, and number theory. A key focus of Paul’s
research is the classification of complex algebraic surfaces. The
problem has a discrete part, corresponding to the topological type of
the surface, and a continuous part, which describes the way in which
surfaces can be deformed. The analogous problem for complex curves
was first studied by Riemann and is now one of the cornerstones of
modern mathematics, however, for surfaces many basic questions are
still open.
Paul is the organizer of the reading seminar in algebraic geometry
which aims to bring together graduate students, postdocs and faculty
to study a topic of current research in a collaborative environment.
He also led a learning seminar in algebraic geometry in the spring
semester to explain the basic notions of algebraic geometry to
beginning graduate students.
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Paul Hacking

ACTUARIAL MATHEMATICS

by Michael Sullivan
An apple merchant (of either the Honey Crisp or iPod variety) needs to determine operating costs
before computing profits. The task may not be easy, but at least the costs are tangible: raw materials,
labor, showroom space.... How would a private company selling home insurance, or a government
agency offering universal health insurance, predict the costs of unknown future claims made by its
policy holders?
To solve this problem, insurance providers rely on actuaries, who with their strong mathematical
backgrounds create and use advanced probabilistic and statistical models to forecast the expected future
costs.
The actuarial profession ranks high in recent career surveys, reaching the #1 spot in the 2007 U.S.
News and World Report rankings and the 2010 CareerCast.com survey. The rankings are based
on data from the U.S. Bureau of Labor and Statistics, as well as trade association studies. Moreover,
notwithstanding the current uncertainty in the U.S. economy, the profession is still expected to grow
24% between 2006 and 2016.
Four years ago, the Department of Mathematics and Statistics began an Actuarial Program for
undergraduates, in response to a surge in interest among math majors in developing an individual
actuarial concentration. Last year, with the support of a grant from the Mass Mutual Insurance
Foundation, the program significantly increased the ways it helps students.
Each year, the Department hosts several actuary presentations by insurance companies based in
Hartford, Boston and other nearby locations. UMass Amherst alumni and other actuaries describe
what it is like and what it takes to be an actuary, as hungry undergraduates listen and munch on
free pizza. Often the presentations include recent graduates, who had themselves been one of the
happily pizza-munching audience members the previous year. Last fall, the Department hosted its
first annual Actuary Career Fair, where over 80 UMass students and more than 15 actuaries from Blue
Cross/Blue Shield, Hanover, The Hartford, Liberty Mutual, Mass Mutual, and Prudential gathered
one evening to exchange advice and resumes over a buffet dinner. These events have been wonderful
networking opportunities for our undergraduates, connecting students to professionals in the field to
collect business cards, career advice, and interview slots.
It takes many years of hard study, and success on multiple professional exams, to be admitted as
a Fellow of the Society of Actuaries—one of the top actuarial memberships. Insurance companies
have now come to expect that preparation to begin in college. Thus, the Department now offers two
courses, Math 397A, and the new Math 497FM, which prepare students for Exam 1 (Probability) and
Exam 2 (Introductory Financial Math), respectively. Some the actuarial exams were recently replaced
by Validation in Educational Experience (VEE) requirements, and a number of UMass Amherst
courses are now certified to satisfy these VEE requirements. Such opportunities allow UMass Amherst
students to successfully compete for actuarial summer internships and permanent jobs in the industry.
The Department is still seeking ways to improve and expand the Actuarial Program. In Spring
2010, the Department submitted to the UMass Amherst Faculty Senate a proposal for a new
actuarial concentration, which would eliminate the need for interested math majors to design their
own concentration. And discussion is underway on how to offer better courses for the statistical
components of VEE.
Readers interested in more information on the UMass Amherst Actuarial Program can
consult its website at http://www.math.umass.edu/Undergrad/Program/actuarial_
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MASTERS PROJECTS IN STATISTICS

by Michael Lavine
In the Fall semester there were two projects, while in Spring there
were six. As in the Masters program in Applied Mathematics,
these group projects are a required component of the Masters
degree in Statistics. Here is a very abbreviated summary, which
certainly shows how statistics enters into all of science—there
are projects motivated by medicine, ecology, chemistry and
so on. Professors John Staudenmayer and Michael Lavine
advised the students, together with colleagues from around the
University and elsewhere.
Two students studied the variations of cortisol (“stresshormone”) levels in pregnant and post-partum women
over time, and how these variations are related to the health
characteristics of the subjects. Two other students investigated
a forestry problem concerning ozone in the tropospheren and
how its can damage plants. Their work showed how logistic
regression is not flexible enough to model the true relationship
between ozone, soil moisture, and damage, but GAMs with
splines do a much better job. Some other students continued
this line of research in Spring, considering how to account for
regional variations in the data, and showing how relationships
can be different in different regions.

A pair of students used a collection of different statistical
methods to study signs of cancer and other disease states
given by the presence of certain proteins or irregular protein
concentrations. In this data mining project from chemistry,
a technique using nanoparticles was applied to identify the
different proteins. Another pair did a statistical analysis of
optical imaging (OI) data obtained during surgery on patients
with epilepsy. The goal was to determine whether OI data can
help identify the regions of the brain responsible for epilepsy.
From the results, the neurophysiologist who provided the data
was able to identify the presence or absence of after-discharge
activity, a marker of epilepsy, over 90% of the time.
Another group analyzed how decisions regarding the allocation
of resources in hospitals are affected by the presentation of trend
data. The results suggest that participants tended to allocate
more money to hospitals where more historic data was present.
Yet another pair of students data concerned with soil respiration.
They sought to distinguish between the spatial effect and
temporal effect on observed variation in soil respiration and to
investigate spatial and temporal correlation, so that researchers
can make better decisions about how intensively to measure
soil respiration. Finally, two students investigated variance
components in spatial models in an attempt to understand
how to separate spatial correlations from random errors. Using
conditional autoregression of simulated data they quantified
the constraints on estimation in general problems of this kind.

GOINGS ON
IN THE UNDERGRADUATE PROGRAM by Robin Young
The undergraduate program in Mathematics and Statistics is thriving: in addition to teaching over 12,000 student
hours each semester, we currently have around 330 majors.
1) Changes to the major:
The Department made several official changes to the major requirements for the B.S. degree. Our current system
of concentrations has matured, having been in place for about ten years. The changes were largely driven by the
advising office, based on observed needs and inconsistencies. The main changes are: the ``Computing'' concentration
has been completely overhauled, making the requirements simpler, more mathematical, and consistent with the
other concentrations; the old (rarely used) ``General'' concentration has been replaced with a new ``Actuarial''
concentration, reflecting both the interests of students and recent course offerings.
2) Dissemination of information:
In the age of the internet, almost all of the rules and regulations for undergraduates can be found online. With
this in mind, the decision was taken to eliminate the ``Undergraduate Mathematics Handbook'', which traditionally
was the repository of information about the major. This has been replaced with a one-page color brochure, which
has been very well-received. An electronic version of the brochure is at http://www.math.umass.edu/~advise/
brochure.pdf; the Advising office has copies for distribution.
3) Review of offerings:
An extensive review was undertaken of all the lower level sequences that the department offers, that is, all classes
up to and including Calculus. This is an ongoing process, and several other courses will be revisited in the future.
This included a review of online textbook and homework services, which have become important in recent years.
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AGNES WORKSHOP

by Paul Hacking and Jenia Tevelev
In April 2010 over a hundred algebraic geometers descended on the UMass Amherst campus
for an intensive weekend workshop. The event was a part of a new series of conferences
aimed at igniting collaboration between algebraic geometers in the northeast and giving
graduate students a glimpse of the panoramic vista of research in the area. The series
is called AGNES (Algebraic Geometry NorthEastern Series). Algebraic Geometry has
long occupied the central position in mathematics by providing an algebraic language to
modern geometry and physics. Our department has a vibrant research group in Algebraic
Geometry, and AGNES was one of the biggest conferences in mathematics ever held at
UMass Amherst.
The conference featured eight talks by a mix of distinguished luminaries and budding
young stars. The keynote speaker was Phillip Griffiths of the Institute for Advanced Study,
Princeton. He is the founder of one of the pillars of modern algebraic geometry (the
theory of variation of Hodge structures), the recipient of the Wolf prize, and a member
of the National Academy of Sciences. The conference was distinguished by an assortment
of activities designed specifically for beginners, such as informal introductory pre-talks, a
high-spirited open problem session, and a professional development event.
Graduate students introduced their research in a poster session fueled by a wine and cheese
reception, generously provided by Mount Holyoke College. The conference dinner was
held immediately afterwards in the Amherst Room of the Campus Center and sparked
animated discussions that continued well into the night.
The lectures were held in the newly minted Integrated Sciences Building which provided a
futuristic backdrop to the conference activities. Picnic lunches were enthusiastically consumed
on the grassy lawns of
the ISB as participants
enjoyed the sunny
weather.
The lectures were
videotaped and are
available for viewing
on the conference
website www.agnes.
org. The conference
was funded by the
National
Science
Foundation and a
Research Leadership
in Action grant from
UMass Amherst.

Phillip Griffiths
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MASTERS PROJECTS IN
APPLIED MATHEMATICS

by Qian-Yong Chen
In the past year, the Applied Mathematics Masters students
were divided into two groups and worked on two separate
projects. The first group worked on a project about
“Compressive Sampling,” which is a state-of-the-art technique
to compress data during acquisition. The basic idea goes back
to the 1970s, when seismologists first use the reflected waves
to construct an image of the Earth’s interior structure. But the
field exploded around 2004 after David Donoho, Emmanuel
Candes, Justin Romberg and Terence Tao discovered that the
minimum number of data needed to reconstruct an image
is less than that required by the famous Nyquist-Shannon
criterion.
In compressive sampling, each measurement is a weighted
linear combination of data. When two technical conditions
are met—the sparsity and the incoherence of the data—
the new algorithms have nearly optimal compression. By
experimenting with different basis sets, the group succeeded to
find a sampling matrix with nearly largest incoherence. They
also managed to apply the same ideas to data recognition, that
is, to detect whether a compressively sampled data set with
noise includes certain detectable patterns.
The second group worked on a project of “Microscopic
Traffic Flow Modeling.” Different from macroscopic models,
which treat traffic flow as an effectively one-dimensional
compressible fluid, microscopic traffic models are built up
from the minute level of individual cars and the interactions
between them. The car-following model is one such model
based on the stimulus-response mechanism—the following
car takes actions like acceleration or deceleration whenever
there is stimulus from the leading car, like a change of relative
speed or headway. Ideally, models of this kind should be able
to reproduce common traffic phenomena, such as stop-andgo, platoon diffusion, or spontaneous congestion. In practical
situations they could be used to predict traffic conditions on
major roads and to aid traffic control procedures.
The group implemented the so-called Intelligent Driver
Model model. They wrote a object-oriented Matlab simulation
package, which gave them an efficient way to include and
modify various innovative features in the car-following
model. In particular, they developed and implemented a
policy of lane changing for a highway with multiple lanes in
each direction. Many common phenomena, like the backpropagating disturbance and traffic jam, were realized in the
models. The speed-density relation, which in this field is
called the fundamental diagram, was reproduced and shown
to match the relation that has often been acquired from real
traffic data.
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CHALLENGE PROBLEMS
By Paul Gunnells
(Editor’s note: In response to enthusiastic reader feedback we
are enlarging the Challenge Problem section this year, and including more problems from the annual Mathematics Competition to tempt our readers.)
Last year’s challenge problem was taken from the Henry Jacob
Mathematics Competition:
Suppose f (x) and g (x) are real polynomials, with f (x) having
degree three and and g (x) having degree two. Let a < b be
real numbers, let c = (a + b)/2, and suppose that f = g at the
three points a, b, c. Then prove

One way to solve this problem is to consider instead the
integral of the difference F = f - g from a to b. We must have
that the integral of F from a to b equals 0. Now F is clearly a
polynomial of degree three. Indeed, F has to be a polynomial of
degree at most three, and since g has degree two, subtracting
g from f can’t kill the leading term. We know that F vanishes
at the points x = a, b, (a + b)/2, and so F must factor as C (x - a)
(x - b) (x - (a + b)/2), where C is a nonzero constant. Changing
variables by
y = x - (a + b)/2, we obtain the integral

where d = (a + b)/2. But this is the integral of an odd function
over a symmetric inteval, and so must vanish.
There were many correct solutions submitted, the first sent
almost immediately by Mark Leeper (B.S. ‘72) (one advantage
of using email!). Rich Coco (B.A. ‘75, M.S. ‘78) sent in a solution
along with a colorful tale of working it out as he “sat at the bar
of my favorite Italian Osteria recently, finishing their signature
veal Osso Bucco and still working my way through a bottle of
my favorite Amorone.” Let’s face it, this is what mathematics
research is all about. Wally Sizer (M.A. ‘72) sent in a solution
that uses Simpson’s rule for numerical integration. One approximates either integral using a parabola passing through
the points a, b, (a + b)/2. Certainly both approximations are
equal, and because the error in Simpson’s rule is bounded by a
constant times the fourth derivative of the function being integrated, the approximations must equal the true value of the
integrals. (In the interests of transparency, we should point out
that Prof. Sizer is chair of the mathematics department of Minnesota State -- Moorhead, which may have something to do
with how he came up with this solution). Other solutions were
submitted by Jamison Moeser (B.S. ‘95, M.S. ‘97), Paul Fricano,
and Karl H. David (Ph.D. ‘78, currently chair of the mathematics
department at the Milwaukee School of Engineering).

NEW CHALLENGE PROBLEMS
After last year’s response to our integration challenge problem, and to encourage mathematics research amoung patrons of fine Italian
restaurants, we thought it a good idea to give our faithful readers a bit more to chew on this year. Thus we’re offering no less than
three challenge problems for your mathematical enjoyment.
First, a problem about representing numbers in different bases. Suppose b > 1 is a positive integer. Recall that representing a number x
in base b means writing x uniquely in the form

where the
lie in the set {0, . . . , b-1}. For instance, our usual base ten notation uses the digits
{0, . . . , 9}. Binary notation gets by with only the digits {0, 1}, while the relatively esoteric hexadecimal (base 16) system beloved by
computer scientists uses the digits
{0, . . . , 9, A, B, C, D, E, F}. The number x in base b is written as

Thus if
= 314159, then this is the number we usually write as 314159. In binary notation the same x becomes
=
1001100101100101111, and in hexadecimal x becomes
= 4CB2F. What is less well known is that negative integers b < -1 can also be
used as bases, by taking the digits
in
{0,1,2,… ,|b|-1 }. For example, 1 (-2)2 + 1 (-2)1 + 1=3, and so 3-2 = 111. Negative x cause no problems: for instance 1(-2)3 + 1 (-2)2 + 0 (-2) + 1
= -3, so -3-2 = 1101.
Now for the problem:
(1a) Find the representation of -143 in base -2.
(1b) Show that 10201 is composite in every base other than bases 2 and -2. Recall that an integer N is composite if it can be factored as N = ab, where neither of the factors is 1 or -1.
(1c) Show that 10101 is composite in every base.

Next an integration problem, although one that’s a bit more difficult than last year’s:
(2) Compute the definite integral

Of course every math competition has to have a problem with the year of the competition used in an essential way, and this was the
2010 problem. But here’s a hint: any nonnegative even integer would do the trick instead of 2010, and all give the same answer. (This is
why we didn’t give the problem last year, but we could do it again in 2012.) There is one exponent in particular that makes finding the
answer much easier (and another that makes it incredibly easy). You just have to figure out how to make it work with 2010.

Finally, a problem from number theory, a subject close to my heart:
(3) Prove that the product of four consecutive integers is always one less than a perfect square. For instance, 1·2·3·4 = 24 = 52-1. It
even works if you start with a negative integer. One way to begin is to try to see what the relationship is between the four integers and the number you need to square (just try a few examples and make a guess).
Let us hear from you! Please send any solutions, comments, or other feedback to Challenge Problems 2010, c/o Paul Gunnells, Department of Mathematics and Statistics, UMass Amherst, Amherst, MA 01003. Or send email to gunnells@math.umass.edu.
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GRADUATE PROGRAM NEWS by Siman Wong
Bo Wang was a co-author of a paper published in the
2010 Third International Conference on Knowledge
Discovery and Data Mining, entitled `A Fast Method
of Calibrating Slant Text Image Based on Projection
Algorithm’.
Jeffrey Hatley published in paper in Involve, a Journal
of Mathematics, entitled `The Probability of Relatively
’.
Prime Polynomials in
Jennie D’Ambroise attended the Conference on Lie
Theory and its Applications to Physics in Bulgaria in
June 2009, and her paper `EMP reformulations of
Einstein’s equations as an application of a property
of suitable second order differential equations’
appeared in the conference proceeding.She also
attended the Conference on Career Mentoring for
Women in Mathematics at Wheaton College in July
2009, the AMS Fall Central Sectional Meeting at
Baylor University and Conference on Representation
Theory and Mathematical Physics Conference in
honor of Gregg Zuckerman’s 60th birthday at Yale
University in October, and the Joint Mathematics
Meetings in San Francisco in January. Her paper
`Applications of elliptic and theta functions to
Friedman-Robertson-Lemaitre-Walker cosmology with
cosmological constant’, will appear in `A Window
Into Zeta and Modular Physics’ (Cambridge University
Press, 2010), and her joint paper with F. L. Williams
on `A dynamic correspondence between FRLW
cosmology with cosmological constant and BoseEinstein condensates’, is accepted for publication by
The Journal of Mathematical Physics.
Chris Hoogeboom spent six weeks at the Center For
Nonlinear Studies at Los Alamos, working under the
supervision of Alan Bishop and Avadh Saxena. He
studied elliptic function solutions and breather-like
excitations in nonlinear equations, using analytic and
numerical techniques to understand the interaction
between breathers and their stability. The results
are useful in many physical contexts including
ferroelectrics, nonlinear optics, it is closely related to
his ongoing research on discrete breathers in granular
chains.
Chris McDaniel attended the AMS/MAA Joint
Meetings in San Francisco, CA in January. In March he
presented a talk at the University of Iowa regarding
the Lefschetz properties and Schubert calculus of
coinvariant rings of finite Coxeter groups, and he
submitted a paper entitled `The Strong Lefschetz
Properties of Coinvariant Rings of Finite Reflection
Groups’ to the Journal of Algebra.
Holley Friedlander received the Residential First
Year Experience Student Choice Award. First year
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students are asked to nominate an instructor that had
a positive impact on their first semester at UMass.
Nominations made for reasons including `inspiring
students to learn, giving interesting and motivating
lectures, going above and beyond to help first year
student’. She also attended the AGNES conference
this past spring, along with Alden Gassert, Jeffrey
Hatley, Anna Kazanov, Jennifer Koonz, Julie Rana,
and Aaron Wolbach.
Elena Giorgi, was nominated CHAVI Young
Investigator of the Month in July 2009. Elena
is currently working at the Los Alamos National
Laboratory under the supervision of Dr. Bette Korber,
and CHAVI is the consortium that funds Elena’s work
through a grant to Dr. Korber. In April Elena attended
the 17th HIV Dynamics and Evolution conference,
where she presented a poster.
The following students are expected to receive their
PhD degrees this year:
Jennie D’Ambroise,
Kody Law,
Chris McDaniel,
Penny Ridgdill,
George Shapiro.
The following students are expected to receive a M.S.
degree this year:
M.S. in Mathematics:
Dechang Chen,
Holley Friedlander,
Kai Li,
Luke Mohr,
Julie Rana,
Kathryn Sansom.
M.S. in Applied Mathematics:
Andrew Aumick,
Hugh Enxing,
Christopher Hoogeboom,
Maksim Kuksin,
Haizhong Wang.
M.S. in Statistics:
Jian Chang,
Xuan Ding,
Robert Flagg,
Sofia Fleyshman,
John Gambino,
Ryan Harrison,
Michael Lopez,
Eric Simoneau,
Stephanie Tenczar,
Zhong Wang,
Yufeng Zhang.

by Eric Sommers

GRADUATE AWARDS

At the last department tea of the year, the Department inaugurated the prize for Excellence
in Teaching. Two graduating PhD students, Jennie D’Ambroise and Penny Ridgdill,
received the award, which consists of a book and a cash prize for both recipients. The
award is funded by contributions from Department faculty member through the 2010
Faculty and Staff Campaign.
The two winners have made extensive contributions to the Department during their time
as graduate students. Besides being teaching assistants and instructors for several different
courses and receiving outstanding course evaluations along the way, both Jennie and Penny
helped the Department in other ways. Penny organized the Undergraduate Math Club for
the past two years, while Jennie was responsible for making sure the Calculus
Tutoring Center, which began operating in Spring 2009, ran smoothly. We
wish Jennie and Penny much success in the next step of their careers!
Starting next year, in addition to the teaching award, the Department plans
to offer an Overall Excellence Award for the graduate student submitting the
best PhD thesis.

Jennie D'Ambroise, above left, and Penny Ridgdill

WILLIAM LOWELL PUTNAM COMPETITION 2009
The Putnam Competition is widely regarded as the most prestigious
mathematical competition for undergraduate students. It is administered
by the Mathematical Association of America annually since 1938. The
test is held on the first Saturday in December, and consists of two threehour sessions separated by a lunch break. There are twelve problems,
which are formulated using only the most basic college mathematics, but
solving them requires extensive creative thinking.
In 2009, a total of 4036 students from 546 colleges and universities took
part in the Putnam Competition. Several students from UMass Amherst
took an advanced problem solving 1-credit class offered in the Fall and
later participated in the Putnam Competition. The best result was scored
by Nate Harman (rank 113 nationally). Other students who made a
significant progress were Alex McAvoy, Andrew Havens and Shawn
Tsosie. We congratulate our students with this achievement!
More information about the Putnam competition, team UMass
Amherst, and the problem solving workshop is available at

Andrew Havens, Jenia Tevelev, Nate Harmon

http://www.math.umass.edu/~tevelev/
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OUTSTANDING UNDERGRADUATES HONORED
This spring the Mathematics and Statistics department hosted a banquet to honor achievements of our top undergraduates.
Participants in undergraduate research projects, honors theses, and the Putnam examination (see the item in this
newsletter) were recognized, along with the winners of the M. K. Bennett Geometry Award and the Henry Jacob
Mathematics Competition. We were delighted to host alumnus Roy Perdue ‘73 and Dean Steve Goodwin of the College
of Natural Sciences.

M. K. BENNETT GEOMETRY AWARD
The M. K. Bennett Geometry award was founded by a group of alumni led
by Robert and Veronica Piziak to honor the memory of Prof. Mary
Katherine Bennett. In 1966 Prof. Bennett earned the first Ph.D. from
the Department under the direction of Prof. David Foulis. After
teaching at Dartmouth, she returned to UMass Amherst for the rest of
her career, where she encouraged interest in geometry and high school
teaching among undergraduates. Each year the award is presented to
the students with the strongest performance in Math 461, Geometry.
This year’s winners were John Harper and Michael Ostroski.
John Harper, Tom Braden, Michael Ostroski

HENRY JACOB MATHEMATICS COMPETITION
The Henry Jacob Mathematics Competition honors the memory of Prof. Henry Jacob, who
encouraged interest in mathematics among undergraduates through an annual mathematics
contest. The contest is open to all first and second year students. The competition is sponsored
by Roy Purdue ‘73 (Solutions by Computer) and James Francis ‘86 (Deutsche Bank). This year’s
first prize ($1600) was earned by Nate Harmon, a mathematics major. Second prize ($1000)
went to Jingyu Chen, a mathematics major, third prize ($600) to Magnum Lew, a chemical
engineering major, and fourth prize ($200) to Nicolas Reyes, a mathematics major. Thomas
Ryabin, a computer science/mathematics double major, won an Honorable Mention award.

1st row, left to right: George
Avrunin, Nate Harmon, Eleanor Killam, Haskell Cohen,
Thomas Ryabin, Jingyu Chen,
Nicolas Reyes, Magnum Lew.
2nd row, left to right: Roy
Purdue, Steve Goodwin.
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THE FOLLOWING ALUMNI AND FRIENDS HAVE MADE CONTRIBUTIONS
The following alumni and friends have made contributions to the Department of Mathematics and Statistics during the past
year. We greatly appreciate your generosity. It is through this generosity that we are able to improve and enrich the educational
experience of our students.
Giving to the Department of Mathematics and Statistics supports initiatives in an array of areas, including the following:
s

A gift of $100 or less helps support the Math Club, the Awards Dinner, and other student functions.

s

A gift of $100 – $500 provides funding for awards for outstanding undergraduate majors and graduate students to help
honor their achievements.

s

A gift of $500 – $1000 helps support student travel to conferences and workshops, and could sponsor a prize in the
mathematics competition.

s

For $1000 – $3000 your gift could provide funds to support increasing classroom technology such as tablet PCs and
projectors. You could fund a seminar series or a distinguished lecture.

s

For $3,000 – $5000 your gift could fund the summer research of REU (Research Experience for Undergraduates)
students. You could provide summer support for graduate students so that they could concentrate on their
dissertation research, or provide support for junior faculty.

To make a gift to the department, please use the enclosed gift envelope or visit our gift page on the department’s website:
www.math.umass.edu/Donate/donate.html. The website www.umass.edu/development/ offers more information about
donating to the campus and gives you the opportunity to make your gift online.
INDIVIDUAL DONORS
($1000+)
Anne and Peter Costa
James Francis
Alvin Kho
Roy Perdue
INDIVIDUAL DONORS
($200-$1000)
Anonymous
Carmen Acuna
George Avrunin
Olga Beaver
Abigail Benkeser
Marie and Thomas Bilotta
Arthur Budd
Carol and William Cox
Susan and Wayne Duckworth
Jonathan Fienup
Louise and Robert Fredette
Marla Hanc
Dominic Herard
Samuel Holland
Elizabeth and James Holman
Gerald Janowitz
Evelyn and Mark Leeper
Jennifer and Tucuong Lien
Eduardo Marchena
Lois and Clifford Martin
Catherine Matthews
Shirley and Robert Merriam
Thomas Radlo
Cathleen Riley
Laura Ritter
Gerard Sarnie
Scott Simenas
Kevin Smith
Robert Tardiff
Charles Wang
Terry Wojtkunski
INDIVIDUAL DONORS
Geraldine Amprimo
Amy Bacon
Linda Bailey
Debra and Robert Bashford
Brenda Beane
Joan Beardsley
Donna and Dino Bedinelli
William Birchenough

Susan Blanchard
Philip Blau
Joan and David Bodendorf
Maria Bonsavage
Tom Braden
Gail Brittain
Mary Brzezenski
Richard Burns
Ronald Burt
Alison Calderara
Elizabeth Carmen
Mary and Eduardo Cattani
James Chanen
Carol Chanen
Qianyong Chen
Donna Chevaire
Frances Chevarley
Carol Colon
Nancy and Michael Connolly
Mary Ann and Edward Connors
Kathleen Contratto
D. Coparanis
William Corio
Marilyn Cross
Boxuan Cui
Leonard Dalton
Roxanne Dardenne
Ellen Deines
Che Der
Robert Dines
Elizabeth Doane
Carol Ducharme
Judith Duggan
Jeanne Dunning
Jill and Adam Eisner
Ellen and Paul Erath
Neil Falby
Gary and Patricia Fisher
Maxine Forward
Keith Fountain
Kenneth Frail
Lema and Thomas Gaul
Francis Genese
George Gero
Mary Ann Godbout
William Goodhue
Andrew Gori
Arthur Groves
Rose Mary and Douglas Haddad
Jonathan Hale
Helen Harris
Robert Harris
Barbara Harris
Donald Hastings

David Hayes
Oliver Hebert
Marsha Hersey
James Humphreys
Renee Janow
Kathong Jiang
Hans Johnston
Patricia Jones
Christopher Jones
John Kelley
Richard Kennedy
Kathleen Kennedy
Hohn Ketler
Panayotis Kevrekidis
Mizan Khan
Lynn Kickman
Matthew Kinderzerske
Robert Knowles
Alexey Koloydenko
Edith Kort
Deborah Krau
Elizabeth Kumm
Lisa LaVange
Alexandri Lamartine
Denis Lankowski
Loraine Lavallee
Beverly Lawson
Richard LeBlanc
Barbara and Donald Lieb
W. Lincoln
Patti and Robin Lock
Susan and Paul Lucas
Carolyn MacArthur
Robert Malloy
Lisa and Douglas Marquis
John McAlister
Robert McCarthy
John McColgan
John McDonough
Karen McGraw
Forrest Miller
Timothy Moriarty
George Morin
Nancy Morse
Deborah and Abdelhamid Morsi
Paul Murray
Maura Murray
Stephen Murray
Bradford Nicholas
Robert O’Connell
Kathleen Offenholly
Mark Ordung
Patricia Orszulak
Thaddeus Osetek

Diana and Karnig Ovian
Susan Partyka
Joyce Phinney
M. Plaisted
Marie Poirier
Shirley Pomeranz
Katherine Porter
Caroline and Robert Putnam
Stuart Rachlin
Laura and Daniel Rasmussen
Carol Reinhardt
Claire and Steven Robinson
Josephine Rodriguez
Charles Rooney
Deborah and Norman Roth
Karen and Mark Ruegg
Judith and Armand Sabourin
Victor Schneider
Walter Seaman
Laurence Shumway
Walter Sizer
Jonathan Skinner
Earl Smith
John Staudenmayer
Benjamin Stein
Ellen and David Stenson
David Stillman
Sally Stuckey
Robert Sturtevant
Jennifer Sulyma
Richard Tabor
Lorraine Theroux
Timothy Tracy
Nancy Vincent
Darlene Weldon
Gayle White
Tobi and Jeffrey Whitney
Sharon and Charles Wohlbach
Caitlin Worth
Raymond Yando
Johnette Yoshida
Elena Zaurova
CORPORATE DONORS
Deutsche Bank America
General Electric
IBM International
Raytheon
Sun Life Assurance
Verizon
Wells Fargo
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The newsletter is published annually by the Department of
Mathematics and Statistics for its alumni and friends.

YOU ARE IMPORTANT TO US!

We want to hear about how your experience with our
Department affected your life. There are also many opportunities for alumni and friends to become involved with the Department, from giving to the Department to giving a presentation
to our students about your career and how the Department is
important to you. Please contact us, share your news with us,
and let us know what you’re doing! Send any correspondence to:
Prof. George Avrunin, Department Head
Department of Mathematics and Statistics
Lederle Graduate Research Tower
710 North Pleasant Street
University of Massachusetts Amherst
Amherst, MA 01003-9305
Telephone: (413) 545-0510
Fax: (413) 545-1801
www.math.umass.edu
dept@math.umass.edu

The newsletter was compiled and edited by George Avrunin,
Bruce Turkington, and Paul Gunnells. The newsletter was
designed by Cecelia Rembert (c@rembert.org).

Non-Profit Org.
U.S. Postage
PAID
Permit No. 2
Amherst, MA 01002

